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Effects of Peucedanum japonicum Thunberg root extract addition on
quality characteristics and antioxidant activity of tofu
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Abstract

This study investigated potential application of Peucedanum japonicum Thunberg root extract as a functional food ingredient by
evaluating the quality characteristics and antioxidant activity of tofu containing different extract concentrations. No significant
differences were observed in the pH, acidity, moisture content, or color between the control and root extract-treated groups. Textural
analysis showed that hardness, cohesiveness, chewiness, springiness, and gumminess decreased, whereas adhesiveness increased with
increasing root extract concentrations. Compared with the control, antioxidant activity revealed that 2,2"-azino-bis(3- ethylbenzothia-
zoline-6-sulfonic acid) radical scavenging activity, total polyphenol content, and total flavonoid content increased in parallel with the
increase in root extract concentrations; however, no significant differences were detected beyond root extract concentration of 7.5%.
Sensory evaluation showed that higher root extract concentration resulted in higher bitterness, aftertaste, and texture scores but lower
brightness and savory scores. While no preferential decrease was observed with root extract concentration of 7.5% compared with
the control, preferential decrease was observed with root extract concentration of 10%. These results suggest that incorporation of
P. japonicum root extract does not significantly affect tofu quality characteristics. Therefore, P. japonicum root has a potential to be
used as a natural bioactive food ingredient owing to its high consumer acceptability and improved antioxidant activity.
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https://doi.org/10.13050/foodengprog.250037

gallic acid= Sigma-Aldrich Co. (St. Louis, MO, USA)°J|A F-45}

PAL 7|ek A|9RE KT Ed(analytical grade)S AME-SIAH:

TR Hx

2 Atof| AR FHO] AR 378 Table 19] HjdH|of w2}
5 500 g &710] Ear 25T ofA 6AI7H B9 HA(E & S E.
=0 33] AlHstal 2715 AAT o] S tiv] 2819] &=
7V5te] PH7](SJ-200B, Hurom, Gimhae, Korea)S AR85}0] ula]
o5 HEE oSyt oIt FRAS SER 7HEste] 7|20t
22 SIANE 33]o] Lol H7fskal YHAs] #o1E Fol=
OFEE £0] 3EIt Aol SR SES AP0l Wil 5 ke
9] A o= 308 YRfolo] LA FHE 8710 ot =3 AH
2 Bt FR AR A (AL E 8 g xR A2 01 g =
1129 g EHE SIAI= ARESIoH, A7 |gHeE He 555
H7¥oIA] 2 thETHcontrol)@} 7o 22} 5, 7.5, 10%= 7t
3k ASHRTS, RT7.5, RT10)0 & JLEG5l0] & 4Z250] THE A
Z5to] Ao ARESIIT

Ir

J

T

FRO] pHE Y783 =712 At AR5 pH meter (S20 Seven-
Easy™ pH meter, Mettler Toledo Inc., USA)Z &45190ch AL
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Titratable acidity (%) =

mL of 0.1 N NaOH x Factor x Dilution rate x 0.009
Weight of sample (mL)

x 100

Table 1. Formulation of tofu containing Peucedanum japonicum Thunberg
root extract

Ingredients (%)  Control” RT5? RT7.5Y RT10%
Soybean milk 935 83.5 86 83.5
Coagulant 6.5 6.5 6.5 6.5
RE? 0 5 7.5 10
Total (%) 100

"Control: Tofu added with 2. japonicum Thunberg root extract 0%.
2RTS: Tofu added with 2. japonicum Thunberg root extract 5%.
9RT7.5: Tofu added with 2. japonicum Thunberg root extract 7.5%.
“RT10: Tofu added with 2. japonicum Thunberg root extract 10%.
SRE: £, japonicum Thunberg root extract.
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Table 2. Changes in pH, acidity and moisture of tofu with the addition of
Peucedanum japonicum Thunberg root extract

Sample” pH Acidity (%) Moisture (%)
Control 5.95+0.08% 0.19+0.02° 72.30+2.09°
RT5 5.96+0.05° 0.22+0.04%  71.94+130°
RT75 6.00+0.13° 0.24+0.06° 74.56+2.74
RT10 6.02+0.18° 020+0.06®  74.07+346%

YRefer to Table 1 for abbreviations.

2Data are expressed as the mean=SD.

*®Means with different letters within a same column are significantly
different (X0.05).
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7¥5t Ao & FJAFEKKim et al., 2010). o]o] wa} FH AR A
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Table 3. Changes in color values of tofu with the addition of Peucedanum
Jjaponicum Thunberg root extract

Color
Sample” AE
L* a* b*
Control  81.68+0.29%°  0.43+0.06°  10.72+0.51°
RT5 81.58+0.16°  0.67+0.01°  9.92+0.27° 0.84
RT75  80.35+0.53°  1.05+0.08°  10.75+0.16° 1.47
RT10 7958+0.62°  1.11+0.07° 1028038  2.26

L*: lightness, a*: redness, b*: yellowness.

"Refer to Table 1 for abbreviations.

Data are expressed as the mean=SD.

““Means with different letters within a same column are significantly
different (0X0.05).
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Table 4. Texture profile analysis of tofu with the addition of Peucedanum
Japonicum Thunberg root extract

Sample” Control RT5 RT7.5 RT10
Hardness (N) 29.08+4.04%° 26.45+851% 20.67+3.32° 26.06+7.08°
Springiness (mm) 11.22+0.68° 11.33+0.57° 10.80+0.58° 10.88+0.46°
0414008 0.38+0.07° 0.39+0.06° 0.33+0.05°
Gumminess (N) 18.03+2.08° 11.23+1.81° 9.13+1.56" 10.03+3.48°
Chewiness (mJ) 162.81+40.23° 156.02+49.74° 99.56+20.01° 109.60+38.48°
Adhesiveness (mJ) 0.29+0.09° 0.36+0.16® 0.43+0.07° 0.42+0.11°

Cohesiveness

YRefer to Table 1 for abbreviations.

IData are expressed as the mean+SD.

*PMeans with different letters within a same row are significantly
different (X0.05).
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Fig. 1. Changes in ABTS radical scavenging activity of tofu with the
addition of Peucedanum japonicum Thunberg root extract (refer to Table
1 for abbreviations). *®Means with different letters on the bars are signi-
ficantly different ({0.05).
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Fig. 2. Changes in total polyphenol contents of tofu with the addition of
Peucedanum japonicum Thunberg root extracts (refer to Table 1 for
abbreviations). *®Means with different letters on the bars are significantly
different ({0.05).
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Fig. 3. Changes in total flavonoid contents of tofu with the addition of
Peucedanum japonicum Thunberg root extracts (refer to Table 1 for
abbreviations). **Means with different letters on the bars are signifi-
cantly different (¢0.05).
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Fig. 4. Consumer sensory evaluation of tofu containing Peucedanum japonicum Thunberg root extract (refer to Table 1 for abbreviations). *°*Means with

different letters are significantly different (£{0.05).
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