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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 cumrant extract. Further, the lightness (L) value decreased, while the redness (a)
and yellowness (b) values increased with increase in added black cumrant 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.

Key words : yogurt dressing, black cumrant, quality characteristics.
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Table 1. Mixing ratio of the ingredients used in making yogurt
dressing

) Samples”
Ingredient (g)
Control BYS  BYI0 BYI5S 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 1
White pepper 0.5 0.5 0.5 05 0.5

"Control, yogurt dressing added with black currant; BY5, yogurt dressing added with
50% black currant; BY10, yogurt dressing added with 10% black currant; BY1S,
yogurt dressing added with 15% black currant; BY20, yogurt dressing added with
20% black currant.

pH, gxe Hx

pHT pH meter(Metronn AG CH-91, Hanna, Mauritius,
USA)E Al83ste] ZH3ta AR Y Master
Refractometer(ATAGO, N-1E, °Brix 0-33%, Kyoto, Japan)E
o] g3l =43} o™ HAEE viscometer(DVE Viscometer,
Coretech, Brookfield, IL, USA)E ©| &3] 12 rpmo 2
spindle No.18= AR&-dto] oAl 57331 2™ spindle
o] 7] Al#e T 1% Hx He &Y d=e
cP(centipoise) TH¢1 2 ¢ AT}

=

=
Z+ A&& A A(CR-400, Minolta Co., Ltd., Osaka,
Tapan) = AHE31] L 2 %), a A ), b ﬂ(w_ﬂE S
33 W 24 ajel Bgkez e of o AL
SEFMRRS L gk 94.60, a 4% 0.00, b gk 2752 BA o}MD}.
R4 B4
F71AF B48 Sung¥} Choi(15)2] WES Fasle] A8

4 2 mLell T/ 20 mLE ¥ £33 F A4 &7
3,000 rppmel[A] 30%-3F YA EE et & F5HE 045
um filter 2 o] 3} 3 3] 3}e] HPLC sample & AH-8-3F31 T}

ol TFEHL cnric acid, malic acid, tartaric acid, succinic
acid, lactic acid ¥ acetic acidE A& TE F714ke B+
Fr71%+¢] 7} retention times H91ekal 1 wo] ®FE f714b
WA} Al el WA E e ANt BE A
238 W 2o 1 grgkon Yehjglen B4
Z7L Column(Aminex®HPX-87H, 7.5%300 mm, 9 pm,
BIO-RAD Laboratories, Berkeley, CA, USA), Flow rate 0.6
mL/min, Injection volume 20 pL, Detector PDA 214 nm=

23,
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0%

MEts
Polyphenol %L%k% Folin-Denis(18)2] W< 1
w1 goll ellghE 20 mLE 7}ate] 40CollA] 16413 myt
T AZ=dl-8 0.2 im membrane filter= o A Z T of oF
0.1 mLell 2% sodium carbonate 3 mLE 7}3F § 327} WX
A1Z1 F Folin-Ciocalteu‘s reagent 0.2 mLE 3 7|5o] /-2
A 3087 BEg-A17] 3 B-3333 % A|(Optizen POP, Mecasys
Co., Daegeon, Korea)E ©]-8-3}24 750 nmol| 4] 78k 1,
EZFA L gallic acidE ©]8-3to] HeFAldl osto] g
A=k
% otEAlold $Hgke pH differential method(19)°l wheh
=739k 1 mg/mL A& 0.5 mLell 0.025 M potassium
chloride buffer(pH 1.0)¢} 0.4 M sodium acetate buffer(pH
4.5)% 718l HF B9 5 5 mLE & U2 510 € 700
mmol| A §hg- o] FFEF 717} SHsle] ofefle] 2oz
AE AUk

rﬁl

Anthocyanin pigment(cyaniding-3-glucoside equivalents, mg/L)
=AXMWxDFx10%ex1

A(absorbance value)=(As10 mrAso m)PH 1.0-(As10 mrAswo mpH 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’!

l=pathlength in cm

DPPH 2}t]Z 2AW-E Blois20)2] HPHS Faste] =
etk & A8 5 goll AELTE 50 mLE 7}8le] stirrer
2 143} gk £ 3600 pmell 2037 YA EElste] e
3 mL9} DPPH €9 6 mLE 7I5te] &3t 7 307t G
3k % spectrophotometer(Optizen 3220UV, Mecas

Ltd., Daejeon, Korea)E ©|-83lo] 517 nmolX 53
st on ool 2o oal Mgl ss A=t

i

A=
[
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sys Co.,

T=E
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DPPH radical scavenging activity(%)=

absorbance of sample
absorbance value of control

(1- )%100

ABTS gtz 275 S-S R 2D WHE
zraste] ABTS 24 2A5< —.Xé } Atk Al 10 gof
80% ethanol 100 mLZ- 7}3}9] stirrer2 2441 7F 4 &0 A

=3 T 3,600 pmol| 2047 il ete] e S FS
04 A 82 ARSIITE Aol 2443 5 F 4] 74
mM ABTS®} 2.6 mM potassium persulfate S 4o 2441 7F
W28t} Fo] 2(ABTSHS BA1Z1 F, 750 nmol| A 532
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ABTS radical scavenging activity(%)=

A experiment
A control

(1- %100

OfAMH AHE 5H
Kim 5(22)°] W& ¥g
s A 5= AR 10 gol 8
stirrer 2 24A]7F A 2o
QA Bl dlo] A=l S

doto] oA 2SS 3%
0% ethanol 100 mLE 7}6}0:]
—’F% 3k 2 3,600 rpmel 203t
otk 2t A& 1 mL % 1 mM
NaNO, €9 1 mL< k5 0.1 M HCl2 ©]&3}4]
pH 122 B4tk rﬁr—ﬁ— 37°ColA 1413 HEgAIR &
Hh-g-< 1 mLol| 2% acetic acid 5 mL¥} griess reagent 0.4
£ F7bste] £33 H d2elA 1583 WA skl
ate] 520 nmolA FH =S
& Al didste] #e

ﬂl
L_Ll
{1

""O

T}3- microplate readerS ©]-&
S8t} oA AA TS

HEEZ YERRITH

A experiment

x100
A control )

Nitrite scavenging ability(%)=(1-

SAHME

EE ARE 33 vk Agsigl o, F4HEA(ANOVA)
gt 9] 737 (Duncan’s multiple range test)ol] 2J3) #-2]
A AL s9Y. BE BAIAEE computer program
package?! SAS 9.1(SAS Institute, Cary, NC, USA)< Al-&-3}
At

EUAUEE HU/igt S F2E =949 dRkdE B4
A= Table 2¢F 2t EHAHUEES H7tsl B_:rLEE =

gy o] FEEEe vxTo] 76.13% % 7 = UrE}
o, BAAHE A7} QTF2ETLL 68.85-74.50% = 71
HEES Hrleo] Bold4s fojFo= fHadhe ﬂﬂr
YERA A TH(p<0.001).
Zehld 2 ojxaro] 388%= 7 A YEler &
WAANE Hrlge] S5 a3t 2402 5
AUE 20% A7} LF2E =g4o] 337% = 8o
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Table 2. Chemical composition of yogurt dressing with black currant

314 A25A A1E (2018)

Composition Sample”

F-value
(%) Control BYS BY10 BYI5 BY20

Moisture 76.13+0.81%% 74.50+0.6° 73.39+0.54° 71.2740.25¢ 68.85:0.51° 73317
Crude protein 3.88+0.03° 3.760.01° 3.65+0.04° 3412001 344+0,02° 198.69™
Crude lipid 3.56+0.04° 3452005 3424001% 339+001° 337+001° 2040™
Crude ash 1.4340.01° 1.46+0.01° 1.5120.01° 1.53+0.01° 1.58+0.00° 12095
Carbohydrate 14.99+0.78° 16.83+0.66" 18.03+0.53¢ 20.30£0.24° 22.75+0.52° 82.75™

UControl, yogurt dressing added with black currant; BY5, 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%
z)MeamirSD triplicate determinations.

%*Means with different superscripts within a row indicate significant differences (p<0.05).

gy

p<.001.

7P G vekger] SYAYE MUkl 5
ZHedts A2 B ohp<0.001). 3|22 143-1.58% 2
A= yehskon B7HE Hrhge] SRS o=
E =] sRd el fed oz Skl th(p<0.001).

FHES UETo] 1499%2 71 B Uepdor, &
YAYNE H7bgo] S7HEF= 16.83-22.75% =2 S71sto]
AuA o 7 B HE Hy)gko] Zrjsk-= }_ﬂ By} g
FoEe STkl FEE, 29, 2ANE dadte
A2 HERY Oic}. Jeong ?(2012)4 WA HE gt
AubgRol| A 5 77.64%, 2T 1.28%, 3% 0.31%, =
U 028% % Ant IHAF} R AT GRS v Sek
NAE ko Bk vp gle 2 7ele 287
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EAARES WM e 72E =¥ pH, A =st 7
% 5% A= Table 33 2tk pHe SYAUE 20% M7t
ST2E =40l 2878 7P B YEoH, o 2ol
35022 7P E=A eyt ol EHARE 3HrE o
A= kgl 57 AkKcitric acid, tartaric acid, malic acid,

black currant.

acetic acid 5)°l 7]0¥H AC 2 AlZH T} Park 5(13)9
ol2UolF Mt QFEE =il FHEA dFM=E
olZ Yol Hrtake] S7HEE pHY}F adithe A4
7o} FAket AEe Bl

AEE F52F9 a8 td AgdS Jepll= A
2 At £55% 5840 A HErt Bers 554
o] &=rk(14). 22 7&,5‘: 4,333.33 cPollom B
AE Hrteol 71845 asiglon BHAYE 20%
A7t QF2E = AL 2,746.67 PE FolF 0w 7HAas)
AHp<0.001). °o]= LU FS A7t 8 F2E =49
A= ATt H2A A7 a72E =de] A A9
(120X = euF3 522 H7tgo] 7185 gobAd
T A7Z2 79t YX|5IATE WHH Lee®t Lee(14)9] £
g A7t 8T 2E =YdM e S Akl S71E
TE AT} ol & A7 ApolE Btk ol FAR
A SAES} AU RS A4, HlF, 1¥ & Tl T2
yEo 2 ALRHh

Y thzwo] 1610 “Brix(%)2-2 74 Bl Yehde
o EAAHUE Hy} QFZE DA TS 18.03-25.20
°Brix(%) -2 EHATE H7lgo] S71EF5 soAl=
A7g HYu) o]& Park 5(13) ol2YolE ¥/l . 72E
ST Lees} Lee(14)9] BFH|E] A7 872E =914
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Table 3. pH, viscosity and sugar content of yogurt dressing with black currant

Sample”
characteristics F-value
Control BY5 BY10 BYI5 BY20
pH 3.50£0.0229 3.15+0.01° 2.93+0.02° 2.8840.12° 2.87:0.01¢ 142,427
Viscosity (cP) 4333337572 3704.00£86.53° 3063.33%85.04° 2826.67+28.87° 2746.67+57.74° 27585
Sugar content (°Brix) 16.10+0.10° 18.03+0.21¢ 21.07£0.06° 24.000.00° 25.20%0.10" 3340.33™

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

IMeantSD triplicate determinations.

9NMeans with different superscripts within a row indicate significant differences (p<0.05).

s

p<.001.



Quality characteristics and antioxidant activity of yogurt dressing containing black currant extract 75

A= ol2UolFy EFHE] AUt SRS G
7} fed oz Fradte Adye) dute A o
U Park(9)9] SHF H7F SF2E =y e oHF
A7bego] S7VEFE drrt SUtete Aol dXshs
7AeS Bt ol FAE Fe] Ao 2 v]elsh B
AYUE F=7}t 60 “BrixZ tl2wte] G0 Hld] B2 4]
£ Ho] EUAHE Y7} 8H2E =g JgS nzl
Aoz Atsdr]

M

HAFAHE A7} S F2E =yAe AE AT Table
49} 2t} BEUAUES /13 R 7 2E =i L ghe
o] 74.652 71 = YEhgen BEUAHE M7}
o] SIS Hasle] EYAHNE 20% U ST2E
@ 4ol 244602 fejHoz s WA YERTh
(p<0.001). a FrS thZxTo] -1.858 A (-aghke s o
Jehgou Bz e Ee AHylgo] wold 42 23.90-
25239 HYE fFejH oz Frtste] EHAHUE 20% 3
7W7F 7 =& a 32 B tHp<0.001). b Fh T2l
0.670|3 EHAUE Hrlgo] Bold 45 fodos 3
7FeleE A3 B tHp<0.001). ol B A ES] Wzo]
Hedel 7k A& BElblE Boled hEAohd o]

Table 4. Hunter’s color value of yogurt dressing with black currant

FRaA olgl7] Welekn AR o] R Bal)

E #7hgo] 385 % a72E sue] HE L ghe
2o, a @ b e Z706] 9% MAE Aow B
.

e

o}, Park¥} Chung(25)9] SHATE T8-S H7HeE 789
FAERAA EYAYRE Hrutgo] /1S F89 L
e 7FAasla a e 271k ua Badle] B A3 o)
Ao} FARE S Bt B3 BEAE A o=
E =g 13)¢ 2tEs HUket 8 F2E =44 9)9
a &I b @ FTkRite

718 &

EAANE H7F 872 =4 {714t 4 A=
Table 59} 2t} F7]4F /2 & citric acid, tartaric acid,
malic acid, succinic acid, lactic acid, acetic acid® & 60|
AZEHJ ABHET ol g} 7l e Yeille s8¢
F714k9] citric acidE tHZT©] 12141 ppmo 2 S A
EZ H7}EEE 479.72-1,498.65 ppm O & oA o7 =
7Vete A3E YERITHp<0.001). Tartaric acids T 0]
190.32 ppm o2 EXAHEES H7}d4= Fasigon,
malic acide EYATE Hrtio] S71drE %o

Sample”
Color F-value
Control BY5 BY10 BYI5 BY20
L 74,650,007 39.030.42° 28.49+0.7T° 26.000.80" 24.46+0.09° 465092
a -1.85+0.01° 23.90+0.21¢ 24.44+0.2T 24.770.11° 25.23+0.07 16,383.5™
b 0.67+0.23° 0.52+0.06° 3.8540.16° 5704023 6.14+0.03" 1,050.65™

UControl, yogurt dressing added with black currant; BY5, 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.

IMean+SD triplicate determinations.

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

ik

"< 01

Table 5. Organic acid of yogurt dressing with black currant

Organic acid Sarmple” Fovalue
(ppm) Control BYS BY10 BYI5 BY20
Citric acid 121.41£0.177 479.7243.97° 909.80+4.21° 980.6146.51° 1,498.65+0.64° 53,8559
Tartaric acid 190.3240.12° 9431£0.15° 90.57+0.38° 82.1542.53° 79.040.07° 497420™
Malic acid 37.68+0.75° 86.39+1.07° 130.7448.53° 143.62+3.48" 16117117 413.24™
Succinic acid 0.00+0.00° 25.16+1.06" 119.41£6.60° 135.5241.85" 201.0540.29° 2,13281™
Lactic acid 644.23+20.70° 603.45+8.02° 599.17+11.60° 546.89+0.23 433.28+6.42° 149.19™
Acetic acid 1,057.05£21.38° 1,251.8111.41¢ 2,175.94£35.07° 2,379.719.24° 2,726.02+6.90" 418.76™

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

IMeantSD triplicate determinations.

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

ik

9p<.001.
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EAAHE 20% H7 LTFE2E =4S 161.17 ppm o2
74 =4 YEFST} Succinic acidE &l & AEY
A ggevt EHAUEE ArMETE Srtste] EYA™
E H7} QFEE =y AT A= 25.1643328 ppmE Y &
eIt BEFHEFS H7e 87 2E =419
7153 Azt 3P 5S H71HSE citric acid, tartaric acid,
malic acid, succinic acidt &7}3}1L lactic acide 7443k
Aot 7 gko] Bk 202 YEFE O acetic acide
=2 TS BATh

E2EE o ¥ gas 24y

EYAHUES AUk o7 2E =y & Zelds
S Table 63 2tk tZT2 590 mg/100 g2 7H3
e #E vehlen EUARE b e 2ETS
74.06-245.97 mg/100 g= EHAHAE Hr}eFo] Z7}e42
fre|H oz Frkekes 295 B thp<0.001). FEAoFA
ek et 2T 062 mg/l00 g2 7P RS e Bylo
U EUANE 20% M7 ST2E =842 19009 mg/100

g2 SYIRE Hrtde] S7tEs frold o oA
(p<0.001) F Zdls FH 22 FFE BTt
Park?} Chung(25)¢] 97 ES 3715 8o 454
AM EYARE B2 A7t SUtEes & Eeldes
& FEAOh o] Skt Haustel SYAHE
STE2E H7ho] txwiE kst = v AL
2 AT £F leong 526 S AE ZAets
¥ Zg 5=l = hydroxybenzoic acid, hydroxycinnamic

i

O

acid, myricetin, quercetin 2 kaempferol©] 3L QFEAJoPA
© %+ cyanidin 3-O-rutinoside, delphinidin 3-O-rutinoside,
cyanidin 3-O-glucoside 3 delphinidin 3-O-glucoside 5]
U= ALRE Bu¥n Ath27). DPPH radical 274 &<
& 245 YERNE DPPH radicalo] 313 223} vhi
ARG a5 Algion 2R = A2](28)E o] &ste

T2 ZAAFEE A A25H A1E (2018)

o s St Mo| gloA= F=rt S5 it
gAdo] At} EYAMEE H7MEaE 97 2E =849
DPPH radical 24 %5-< t) %70] 326% = 7F Hgka &
WAUE A7} QF2E =g A2 29.76-77.15% = 5
AYE Hrtgo] S71ds S7iste 238 Ve
EUANE 20% A7t 72E =die] 7MY e 2%
< HATHp<0.001). o]+ Hda H7he 8 F2E(15)
o} MBZRIS Hrlel e =g 7)dAE oy}
o F RS b o] A=Al F e
SEA OIS ThEFEHGgE FAl R HUER Qlste] kst
ol TR Bad AA el s
ABTS radical 22752 A 52412] ABTS cation radical©]
& 59| kst EA0] oJsto] AAEH GaE = A
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Table 6. Total polyphenol content and antioxidant activity of yogurt dressing with black currant

Antioxidant Sample”
o F-value
activity Control” BYS BY10 BYI5 BY20
Total polyphenol (mg/100 g) 5.90+0.00° 74.06:0.17° 132.440.53¢ 218204455 245.97+1.78" 6,132.78"
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 (%) 326+0.17° 29.76+0.33" 5171027 70.24+0.27° 77.15045° 283775
ABTSY (%) 1.29+021° 19.80+0.16" 38.60+0.35° 58.7320.98" 66.15£0.86" 5,705.16™
NSA? (%) 4327099 62.55£0.63° 79.01£0.84¢ 86414048 89324044 2,15380™

UControl, yogurt dressing added with black currant; BYS, yogurt dressing added with 50% black currant; BY10, yogurt dressing added with 10% black cumant; BY1S, yogurt
dressing added with 15% black currant; BY20, yogurt dressing added with 20% black currant.

IMeantSD triplicate determinations.
3

ik

p<.001.
IABTS, 2,2-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid).
NSA, nitrite scavenging ability.

=

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