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Quality Characteristics and Antioxidant Activity of
Yogurt Added with Acanthopanax Powder

HanSeul Oh and SungTae Kang*
Department of Food Science and Technology, Seoul National University of Science and Technology

Abstract This study was performed to examine the quality characteristics and antioxidant activity of the curd yogurt with
different contents (0.5-2%, w/w) of acanthopanax powder (AP). The pH decreased with increasing AP content until 16 h,
whereas the treated groups showed higher pH levels than the control group after 20 h. The viscosity and the viable cell counts
of the yogurt with 2% AP were lower than those of the control group during fermentation, significantly. Color values of AP
yogurt were lower in terms of brightness, whereas redness and yellowness values were higher compared to the control group.
The 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and soluble content significantly increased with
increasing AP content. Consumer acceptability score of yogurt with 0.5% AP was ranked higher than other yogurts. Yogurt
added with 0.5% AP showed no differences in pH, titrable acidity, and viable cell counts compared to the control group after

storage at 4°C for 14 days.
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A& FF= Streptococcus thermophilus (KCTC 5092), Lacto-
bacillus bulgaricus (KCTC 36352 SH=IAIHF AT vl EA}
HAE (Dagjon, Korea)ZH-E o} A8-3190.2™, MRS broth
(Difco, Sparks, NV, USA)l st 28] A vt A& 3L
& HaE 10% (w/v) skim milk (Difco) HIA|OA 2% (viv) A
T3t w3t & starter= AME-SFIT

SA FEE N=x=

St Be H7l QFEES] AZXE Table 13} 7o) wjgsl
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Table 1. Mixing ratio of yogurt containing various levels of
acanthopanax powder

. Weight (g)
Ingredient

Control 0.5% 1% 2%

Milk 748 744 740 732
Skim milk powder 20 20 20 20
Acanthopanax powder 0 4 8 16
Starter" 32 32 32 32
Total 800 800 800 800

VIt is mixture of Streptococcus thermophilus and Lactobacillus bulgaricus.

3}od Hunter L (lightness), a (redness), b (yellowness)E =735
ol olwf FF WMAF] L, a, b FH2 77 9043, 0.14, 3.459|%
o} 7} A¥e 33 whE 2Agsie] Papd RTHEAE e
O™ AE 32 ole] A& o]&3te] AHEEISiTh

AE=AJAL? + Aa> + Ab>

SASIEN (DPPH 2iCIZ 4745) &%

1,1-Diphenyl-2-picrylhydrazyl (DPPH) 2}T]Z (radical) &7 52
Bloise] @2l we} DPPHO| tiek 4o 3= 43}
At A1E 1 gl methanole 9mLE 7F8ke] A0lA 2417+ F
Z3 T 1,811xgollA 2087F YAEE st 42 A5 S AE
gHo 2 A833ch. DPPH €92 100mL o &-2<] DPPH
1.5x107* M 521 & S/ £33t Whatman No. 2 filter
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well platel]l A&} DPPH £9& 1:4 H]&E E3H5te] 37°Col|A
30%7F ¥-3-A17]1 % methanol2 blank® 3} ELISA reader
(VeraMaxMicroplate Reader, Molecular Device, Los Angeles,
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A A= SPSS 22.0 (Statistical Package for Social Science,
SPSS Inc., Chicago, IL, USA)S ©|-&3ly Hawka TFHAE
AlLbslal, one-way ANOVAE ©]-8-381¢d p<0.05 <9141 Duncan’s
multiple range testS A3t} 922l 2polE HEF3HA
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Table 2. Effects of acanthopanax powder on pH and titrable acidity (TA) of yogurts during lactic acid fermentation period at 37°C

Sample” Fermentation period (h)

(%) 0 4 8 12 16 20 24
0 6.54+0.027*%)  551+£0.01% 4.400.04 4.24+0.04% 4.01+0.04°* 3.62+0.02™ 3.61+0.02™
0.5 6.43+0.02® 5.19+0.01%® 429+0.01°® 4.19+0.02® 3.94+0.02°° 3.76£0.01™® 3.67+0.02
pH 1 6.40£0.02® 5.17+0.02°% 431+0.01°8 4.15£0.02%%¢  3.92:+0.03F 3.78+0.07® 3.73+0.01%
6.32+0.01%¢ 5.10+0.02°¢ 4.28+0.02® 4.11+0.01¢¢ 3.90+0.03% 3.80+0.11¢® 3.80+0.01%°
0 0.17+0.03* 0.44+0.03% 0.55+0.03¢4 0.83+0.02% 0.93£0.03¢4 1.10£0.02¢4 1.12+0.04™
TA 0.5 0.18+0.02*®  0.45+0.01** 0.67+0.02 0.86+0.04% 0.96+0.09% 0.96+0.04°™® 1.08+0.01™
(%) 1 0.2240.02°5¢  0.47+0.04** 0.71£0.03%¢  0.87+0.05% 0.96+0.02¢4 0.95+0.03¢¢ 0.92+0.02%8
2 0.24+0.02:¢ 0.48+0.04 0.73£0.01<¢ 0.88+0.02%* 0.97+0.02™ 0.94+0.02%¢ 0.90+0.04%"

YRefer to Table 1.
Yvalues are meantstandard deviation (#=3).

9Values with different superscripts in a row (a-f) and a column (A-D) are significant at p<0.05 by Duncan’s multiple range test.
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Table 3. Effects of acanthopanax powder on viable cell counts, viscosity, total soluble solid content of yogurts during lactic acid
fermentation period at 37°C

Sample" Fermentation period (h)
(7o) 0 4 12 16 20 24
0 705H0077Y 892+0.02"  9.42+0.11%  9.78+0.14%  10.08:0.03* 10.17+0.03" 10.22+0.07"
Viable cells 05  7.02£0.07"  854+0.13"  936+0.01"  9.65:0.02  9.830.06®  9.98:0.10%  10.15+0.02¢"
(log CFU/mL) 1 708:0.11%  849+0.17  9.35:0.03%  9.62£0.02"  9.82+0.02%  9.98:0.12  10.130.02"
2 7000.15%  839+0.07%  0.17+0.15% 928024  9.50+0.02*C  9.65:0.06  9.89+0.05°
0 135.67 475333 5015.00 5382.67 5621.33 5709.33 5789.33
L5139 1407 SI217 #2122% 15319 +9.5™ 10,024
05 137.67 5322.67 5535.67 620933 6326.00 6389.67 6426.00
Viscosity .52 026" +20.82" +9.50% 24,64 21.01° +24.64°
(cp) . 139.00 5358.67 5931.00 6025.67 6206.00 620833 6220.00
+3.61% +30.5% H42.15C £6420C 22066 £1002%  +20.66™
5 136.67 3186.00 4092.67 4029.00 4598.67 4788.67 5089.33
+4.16* +23.39% +54.57 £26.46™ £10.5” £10.02°  +51.68°
0 12470067 10.15:0.05"  953+0.12%  8.57:0.06"  7.83£0.06"  7.77+0.06"  7.57:0.06"
Totalsoluble 05 128310,06™ 10.50+0.05"  9.82+0.03%  8.63+0.08"  8.42£0.03"  810:0.10®  8.03+0.06"
S"lzfgr‘i’gem 1 13175006  11.53£0.06  10.0040.02C  9.67+0.12%  887+0.06  853+0.12°  8.42+0.03"
2 141750297 1232+0.03  1023£0.067  9.92+0.03°  935:0.13°  9.33+0.12°  9.130.12

DRefer to Table

1.

values are meantstandard deviation (#=3).
dValues with different superscripts in a row (a-f) and a column (A-D) are significant at p<0.05 by Duncan’s multiple range test.

Table 4. Effects of acanthopanax powder on the color and color difference of yogurt

Color value" Sample”(%)
0 1 2
90.52+0.04*9 77.99+0.04° 76.28+0.06° 72.50+0.09¢
a -4.53£0.75% -0.98+0.46° -0.09+0.09° 1.316+0.11¢
b 13.65+£0.14* 15.59+0.08° 18.56+0.01¢ 19.49+0.02¢
AE - 14.81£1.10 14.18+0.66 19.83+0.74

UL: measures lightness and varies from 100 for perfect white to zero for black, a: measures redness when plus, gray when zero, and greenness
when minus, b: measures yellowness when plus, gray when zero, and blueness when minus, AE: J/AL™ + Aa™ + Ab

JRefer to Table

1.

9Values are meantstandard deviation (#=3).
YValues with different superscripts in a row (a-d) are significant at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Effects of acanthopanax powder on DPPH radical
scavenging activity of yogurts during lactic acid fermentation
period at 37°C. Different letters on the bars indicate a significant
different at p<0.05.
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Table 5. Sensory scores of yogurts added with acanthopanax powder after lactic acid fermentation at 37°C for 24 h

samples” (%) Color Taste Flavor Texture Mouthfeel Overall preference
0 7.59+1.18%) 5.41+2.12° 5.20+1.4N59 5.59+1.66MS 5.53+1.77 5.59+1.77°
0.5 6.47+1.37° 5.00£2.00® 6.24+1.86 5.65+1.66 5.88+1.90 5.71£1.90*
1 5.47+1.55° 4.94+1.34* 6.00+1.62 5.18+1.33 5.18+1.29 5.29+1.29®
2 429+1.61¢ 3.82+1.94° 5.71£2.00 4.94+1.64 4.88+1.36 4.24+1.36°
DRefer to Table 1.
DValues are meantstandard deviation (#=40).
'Values with different superscripts in a column (a-d) are significant at p<0.05 by Duncan’s multiple range test.
“N.S means no significant difference p<0.05.
Table 6. Change in quality of yogurts added with Acanthopanax powder during storage at 4°C
Samples" Period of storage (d)
(%) 7 14
0 3.6120.022%9 3.51+0.03" 3.59+0.01*
- 0.5 3.67+0.02% 3.64+0.018 3.61£0.02%
p 1 3.73£0.01*¢ 3.69+0.02°¢ 3.67+0.03%8
2 3.80+0.01°° 3.76+0.02°° 3.76£0.01%¢
0 1.12+0.04** 1.15+0.03* 1.15+0.04*4
Titrable acidity 0.5 1.08+0.01* 1.09+0.03%8 1.10+£0.04*4
(%) 1 0.92+0.02° 0.96+0.01™ 0.95+0.01°®
2 0.90+0.04° 0.94+0.01°° 0.95+0.01°
0 10.17+0.04* 10.35+0.05** 10.210.02**
Viable cells 0.5 10.15+0.02** 10.19+0.03 10.18+0.02*
(log CFU/mL) 1 10.13+0.02** 10.19+0.02°" 10.18+0.02**
9.89+0.05" 9.96+0.03 9.95+0.02%
0 5789.33+10.02*4 6252.67+10.97™ 6245.54£12.20"
Viscosity 0.5 6426.004+24.64°® 6962.00£15.39" 6959.33+9.50"®
(cPs) 1 6220.00420.66° 6657.23£13.06™ 6654.00+13.08
2 5089.33+51.68° 5611.00£12.12° 5614.33+12.90°°

DRefer to Table 1.
YValues are meantstandard deviation (#=3).

9Values with different superscripts in a row (a-b) and a column (A-D) are significant at p<0.05 by Duncan’s multiple range test.
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