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Abstract

We investigated the quality characteristics and antioxidant capacities of Korean commercial yogurt. Twenty

commercial yogurt samples exhibited a pH of 4.05-4.51, titratable acidity of 0.80-1.45%, viable counts of 6.65-9.39 log
CFU/g, and total phenolic content of 0.71-2.92 mg gallic acid equivalent/g dry weight (dw). Lactic acid was the major
organic acid detected by HPLC with UV detection, and its content was 5.4 times and 46.5 times higher than that of malic
acid and citric acid, respectively. The tested commercial yogurt samples exhibited antioxidant potential (1.62-8.95 mM
trolox equivalent/g, dw) measured based on scavenging activities of DPPH and ABTS radicals. The average antioxidant
potentials of commercial set yogurt containing fruit syrup were significantly (p<0.05) higher than that of cream and plain
yogurt. A positive linear correlation was observed between the total phenolic content and the antioxidant capacities,
suggesting that phenolic components are likely to contribute significantly to the antioxidant potential of commercial yogurt.
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Table 1. The quality characteristics of 20 commercial yogurts
Titratable Viable cell
Brand Sample Major ingredient pH acidity numbers
(%) (log CFU/g)
A A-1 Raw milk, Defatted milk powder, Whey powder, Fish gelatin, Emulsifier 427+0.02°"  1.13+0.02¢ 9.2240.02"
A2 Raw milk, Modified starch, Defatted milk powder, Whey powder, Gelatin, 4.13+0.01" 1.22+0.01° 8.74+0.01¢
Strawberry syrup, Sugar, Amid pectin
A3 Raw milk, Modified starch, Defatted milk powder, Whey powder, Gelatin, Peach ~ 4.12+0.01" 1.17£0.01° 8.74+0.03°
syrup, Sugar, Amid pectin
A-4 Organic raw milk, 4.20+0.01¢ 0.92+0.00" 8.88+0.02°
B B-1 Raw milk, Modified starch, Dextrin, Mixed milk powder, Berry juice, Strawberry ~ 4.26+0.01° 1.15+0.02¢ 8.91+0.03¢
syrup, Sugar, Oligo sugar
B2 Raw milk, Modified starch, Dextrin, Mixed milk powder, Oligo sugar, Gelatin, 4.26+0.01¢ 1.05+0.01¢ 8.82+0.02¢
Peach syrup, Sugar, Amid pectin
C C-1 Raw milk, Modified starch, Dextrin, Mixed defatted milk powder, fruits juice, 4.05+0.01" 1.01+0.01°¢ 8.81+£0.03°
Maltodextrin, Strawberry syrup, Sugar, Amid pectin
cn Raw milk, Plain syrup (Sugar, Modified starch, Amid pectin, Citric acid, Locust- ~ 4.19+0.02¢ 0.94+0.01° 8.46+0.04¢
bean gum), Mixed defatted milk powder, Maltodextrin, Whey protein
3 Raw milk, Modified starch, Oat & sweet potato syrup, Mixed defatted milk pow-  4.41+0.02° 0.84+0.01¢ 8.46+0.02¢
der, Sugar, Maltodextrin, Whey protein
Cc-4 Raw milk, Modified starch, Oat & pineapple syrup, Mixed defatted milk powder, ~ 4.27+0.02° 0.80+0.02¢ 8.35+0.02¢
Sugar, Maltodextrin, Whey protein
c.5 Raw milk, Modified starch, Mixed defatted milk powder, Fructo-oligo sugar, 4.19+0.01¢ 1.12+0.01¢ 7.61£0.02"
Crystal fructose, Maltodextrin, Amid pectin, Stevia
D D-1 Raw milk, Strawberry syrup, Defatted milk powder, Milk cream, Xylitol, Citric 4.12+0.01" 0.98+0.01" 8.11£0.03¢
acid, Gelatin, Whey protein, Amid pectin
D2 Milk cream, Defatted milk powder, Whey protein, Glucose, Gelatin, Amid pec- 4.15+0.01¢ 0.94+0.01° 7.74+0.01°
tin, Modified starch, Sugar
D3 Cereal syrup, Purple sweet potato paste, Milk cream, Defatted milk powder, 4.18+0.01¢ 1.04+0.02¢ 9.08+0.03"
Whey protein, Glucose, Gelatin, Amid pectin, Modified starch, Sugar
D4 Cereal syrup, Sweet pumpkin paste, Milk cream, Defatted milk powder, Whey 4.16+0.01° 1.02+0.01°¢ 9.18+0.04°
protein, Glucose, Gelatin, Amid pectin, Modified starch, Sugar
Raw milk, Strawberry syrup, Defatted milk powder, Whey protein, Gelatin, 4.09+0.01# 1.01£0.02¢ 6.65+0.01°
E E-1 Amid pectin, Emulsifier, Cellulose gum, Modified starch, Maltodextrin, Sugar,
Na-citrate
Raw milk, Blueberry syrup, Defatted milk powder, Na-citrate, Polydextrose, 4.21+0.02¢ 1.19+0.03¢ 8.53+0.05¢
E-2 Wheyprotein, Gelatin, Oligosugar,
Amid pectin, Emulsifier, Cellulose gum, Modified starch, Maltodextrin, Sugar
v p.; Raw milk, Plain syrup (Oligosugar, Sugar, Modified starch, Amid pectin, Citric 4.20+0.01¢ 1.25+0.02° 8.35+0.02¢
acid) Mixed defatted milk powder, Whey protein, Milk cream, Gelatin, Na-citrate
F2 Raw milk, Aloe syrup (Oligosugar, Sugar, Modified starch, Amid pectin) Mixed  4.27+0.02° 1.18+0.01°¢ 8.58+0.02¢
defatted milk powder, Whey protein, Milk cream, Gelatin
G G-1 Raw milk (1A grade) 4.51+0.01° 1.45+0.02* 9.39+0.03*

"Values are means+standard deviation.
YMeans with the same lettered superscripts in a column are not significantly different at the 5% level.
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Table 2. Content of total phenolics and organic acids in 20 commercial yogurts

S Total phenolics Major organic acid (mg/g, dw)
amples
(mg GAE/g, dw) Lactic acid Malic acid Citric acid Total
A-1 1.42+0.04"" 42.58+0.11 4.06+0.01 0.73+0.04 47.37+0.05¢
A-2 2.34+0.06°? 35.44+0.04 9.97+0.02 0.81+0.04 46.22+0.03¢
A-3 1.52+0.02¢8 37.54+0.05 10.49+0.04 0.83+0.04 48.86+0.04¢
A-4 1.54+0.018 54.23+0.07 11.06+0.03 0.89+0.04 66.18+0.05*
B-1 2.3040.05° 33.69+0.04 9.89+0.02 0.71£0.04 44.29+0.03¢
B-2 1.4240.04" 37.17+0.03 11.76+0.03 0.72+0.04 49.65+0.03¢
C-1 2.3140.03° 38.84+0.08 1.59+0.01 0.92+0.04 41.35+0.04°
C-2 1.50+0.018 37.92+0.04 0.58+0.01 0.79+0.04 39.29+0.03¢
C-3 1.80+0.01¢ 32.52+0.07 1.03£0.01 0.80+0.04 34.35+0.04
C-4 1.62+0.02" 34.76+0.02 1.05£0.01 0.86+0.04 36.67+0.02°
C-5 2.26+0.04° 45.33+0.08 0.79+0.00 1.00+0.04 47.12+0.04¢
D-1 1.72+0.02° 33.66+0.03 10.58+0.04 0.92+0.04 45.16+0.04¢
D-2 0.71£0.01 26.53+0.04 8.01£0.02 0.42+0.04 34.96+0.03"
D-3 1.34+0.02' 20.38+0.07 7.92+0.03 0.48+0.04 28.78+0.05¢
D-4 1.52+0.018 26.98+0.04 8.26+0.02 0.53+0.04 35.77+0.03"
E-1 2.22+0.04° 37.55+0.06 13.45+0.05 1.14+0.04 52.14+0.05°
E-2 2.92+0.03° 37.15+0.08 2.96+0.02 0.87+0.04 40.98+0.05°
F-1 1.52+0.02¢8 41.66+0.12 3.93+£0.02 0.79+0.04 46.38+0.06°
F-2 1.84+0.01¢ 32.77+0.10 10.33£0.05 0.77+0.04 43.87+0.06°
G-1 1.72+0.01° 54.42+0.06 9.49+0.04 0.96+0.04 64.87+0.05*

YValues are means * standard deviation.

Means with the same lettered superscripts in a column are not significantly different at the 5% level.
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Lee(2018)= 9 AFEo] =& 55 wgfryl Uuk wtaf B
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°] DPPH$} ABTS o] 4758 7t7te] Axs Hs=d AT
o' vepiyth dAdes AAF AEE A7 A8V FER
AEE A7H e 2E Hg) gitjE aAEge] fHeR
(p<0.05) =8tom, 53] B7] Algo] H7HE B-1, A2 °l9]°l E-
1, C-1, D-1 59| ©7] 87=2Es} E29] ERHE] Q72E)]
st o] Ee Ao SAESY. o] 2 Ade olE A
E 9] sl ol HERD Co FEo]l d¥E vAS
Aoz J&%Edu}(da Silva 5, 2016). HHHe] Zd QF2E A-
1, F-WJr A3g 27EQl D2 5 DPPHSF ABTS Bt 47
So] T2 A BE] v 92 02 (p<0.05) A HlAE O,
a8 37415_ G-12 Ha459 24(6.76£0.02mM TE/gyS 4

=4 54 117

Table 3. Antioxidant activity of 20 commercial yogurts

Sam- DPPH ABTS Mean
ples (mM TE/g,dw)  (mM TE/g, dw) (mM TE/g, dw)
A-1 0.28+0.01" 3.35+0.02 3.63+0.01"
A-2 7.95+0.08 9.94+0.07 8.95+0.05*
A-3 3.80+0.03 5.63+0.02 4.72+0.02¢
A-4 5.25+0.02 5.61+0.02 5.43+0.01¢
B-1 7.63+0.05 9.97+0.04 8.80+0.02*
B-2 4.79+0.01 4.72+0.01 4.76+0.01°
C-1 6.72+0.02 9.24+0.03 7.98+0.04°
C-2 4.23+0.01 5.32+0.01 4.78+0.01°
C-3 4.22+0.02 4.82+0.01 4.52+0.02¢
C-4 4.19+0.01 5.13+0.02 4.66+0.01°
C-5 5.87+0.02 5.65+0.02 5.76+0.02
D-1 7.06+0.03 8.14+0.03 7.60+0.03°
D-2 3.20+0.02 3.12+0.01 3.16£0.01°
D-3 4.53+0.03 5.85+0.02 5.19+0.02¢
D-4 3.33+0.01 3.82+0.01 3.58+0.01°
E-1 6.93+0.04 9.68+0.04 8.31+0.03®
E-2 5.98+0.03 9.91+0.05 7.95+0.02°
F-1 0.09+0.00 3.15+0.01 1.62+0.01"
F-2 0.13+0.01 3.79+0.01 1.96+0.01¢
G-1 7.04+0.03 6.47+0.02 6.76+0.02°

"Values are means + standard deviation.
IMeans with the same lettered superscripts in a column are not
significantly different at the 5% level.

gte 2o H7IEAT. 53] F BAE=e ZQl &AZE 97
E(F-1; 1.62+0.01 mM TE/g )¢} €20 AZE QAHE(F-2; 1.96+
0.01 mM TE/g)e T2 Halto] vlg] uj$ Zi)d 2AZA o)
@A Uelsith A2 o2 DPPHSE ABTS tlZ AAZA0
mE e PEES] kst Bgo] ¢ £AE A2>B-1>E-1>
C-1>E2>D-19] =02 Yepton, o|& AlZE E2¢ 234z

g Asse BE @] Agel Wk Aadte 3ENE 2u
oItk Wby ks B4e] 4B aPEES Azs A

T we FAF FAAE BT 2A7F FEIs AeE YERT
shitst MEnfo| alakd

Al g2 ES itsl @48 A3 8l AM-E DPPH
9} ABTS t]Z &7l mE gilsl 289 Ao} g4 A
o] A BAIE AT A= Table 491 2t} F wHESE
7} DPPH U8 2AEA ] AHeE r=02852%2 Ao A
A AYEPeH, £3] ABTS 22 AAZA = 1=0.6295
2 ulf E& AREE B Y & F AsdEe] =2

¢

r-{m}ml

SYFE DPPHE &8 ABTS @tz &40 & Ao
STEE A7 st g F2 F dud

el 24

Table 4. Correlation coefficients between free radical scavenging effect and antioxidant compounds in 20 commercial yogurts

DPPH ABTS Total phenols Lactic acid Citric acid Malic acid
DPPH 1
ABTS 0.7091 1
Total phenols 0.2852 0.6295
Lactic acid 0.0180 0.0035 0.0399 1
Citric acid 0.1667 0.2367 0.3612 0.4385 1
Malic acid 0.0413 0.0323 0.0188 0.0007 0.0011 1
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9] Fxo| 7118= A(Doughari 5, 200922 o|a|Et}, o] 7
& A= gikE 24 S=gHo = ALS-E DPPHS} ABTS =3
H A7 AAE =079 =4 S = o] HEA 3FES]
ZFoid A Ui =2 S SISt Table 4904
obgo] AR F9 74 ARER Hud AASAY o A
HAAE veRfo] mlofeiA| Tk 3ikst %L@OH B = AL

2 Yehdr} E39] citric acid®] =2 T2 {714kl vl DPPH
(r=0.1667)¢} ABTS (1=0.2367) *H%L*Ur Hli’ﬁ =2 *Jﬂrﬂrﬁl
7F AYES], aTFE2E FE #2714 Sl 7 3
el 7NA=7 w2 wdE L}E}kkﬁ}. FE &D]E(amdulant)«l
7T R AFol| HrkEe FAste] FAkst 2Hge 7HE, AF
718e| EEEo] = FEol2] Ly olESY og AR
Aol 715E Bl AR ksl G40 Tlojshe AoR 4
X TthHAna &, 2018).

o OF
el =

UM AREE 2089 34 SFEES EF 5L pH
4.05-4.51, A= 0.80-1.45%, AT 6.65-9.39 log CFU/g &2
ZAE] ] 34 8FEES] FAUE A Fo=
el & dEdEde A3E SAED-2)7F 071 mg GAE/g
o2 7P ve i, EFHE|(E-2)¢F 27 AIH(A-2, C-1, B-1)
o] A7k QTFEE(230-292mg GAEg)t 7F% A 24 =<
th AlE 34 QP2 E FH lactic acid®] TS 20.38-54. 42
mgl 2 ZAEgon, F {714k Tl 82.9%F AA|Ete] F
7l e g L}E}kkt}. Aot kg & fr)ake %F%k
o] 7P E& NEE 18 QAEG-1)E et DPPHS

ABTS Bt 2AgA om 44 kst &4o] 7Y =2 A
2= 1‘7301 H7HE A29F B-10]91eH, 7MY @& AlE=
ZH0 AZE QAE F-1030t} o]F kst S Al
e & sl s et r=0. 4574% et ©
A o pz2E Akl A4S AA U F6E & dEAdRe =
Eo} e A S Hol FUTh w2 @?01 Ade, &
H|Z} S ksl =) problotlcs«l & Al A gFs)
T 8TEE AFS Adaaa @ o fold JE=E 48E 5
At

HAfel 2
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