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Antioxidant Activity and Quality Characteristics of

Stew Sauce Mixed with Smilax china L. Extract During Storage

Hyun—Soo Kim - Tae-Young Hwang - Joungjwa Anhn'
Dept. of Food Science and Technology, Jungwon University, Goesan, Korea

ABSTRACT

This study investigates the effects of a China root (Smilax china 1.) extract on the chemical
and microbiological characteristics and antioxidant activity of the sausage stew sauce and the
soft—tofu stew sauce over a 5—week storage period. Commercial sauces were obtained from
the market, and samples were prepared using four different concentrations of the China root
extract (0% (control), 0.5%, 1.0%, and 1.5%) and stored at 5°C and 20°C. Over the 5-week
storage period, pH and salinity showed slight changes in both the sausage and soft—tofu stew
sauces, but there was no significant difference (p<0.05) regardless of the extract amount and
temperature. At 5 weeks, there were significant decreases in the total microbial count in groups
with the China root extract (p<0.05) for both the sausage and soft—tofu stew sauces at 5°C.
Over the whole storage period, no coliform, yeast, and mold were detected in any sample,
S. aureus counts were not detected in 1.0% and 1.5% China root groups at 5°C, but 1.00-1.60
log CFU/g was found in the control and 0.5% groups. DPPH radical scavenging activity at
5 weeks showed an increase with an increase in the amount of the China root extract in both
sauces. These results indicate that the China root extract inhibited microbial growth during
storage as well as scavenging activity and thus that it can be considered to prolong the shelf
life of commercial sauces.
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Table 1. Changes of pH in china root extract added sausage stew sauce stored for 5 weeks at
different temperature

Storage period (week)

Temperature Concentration
1 2 3 4 5

0 %" 548 + 0.03™? 552 + 0.01™ 560 + 0.02* 561 + 0.01™ 562 + 0.01™

. 0.5% 547 £ 0.02" 553 £ 0.02® 557 £ 0.03® 561 + 0.01™ 558 £ 0.01™

¢ 1.0% 548 £ 0.02" 547 £ 0.02® 553 £ 0.05® 560 + 0.01™ 553 £ 0.01™
1.5% 540 £ 0.02" 549 £ 0.01™ 554 £ 0.02® 558 + 0.01™ 553 = 0.01™

0 % 5.62 £ 0.02® 558 + 0.01™ 560 + 0.02® 556 + 001" 549 + 0.01™

. 0.5% 5.60 £ 0.02™ 555 + 0.01™ 556 + 0.01™ 553 + 0.01™ 547 £ 0.01™
20C 1.0% 5.59 + 0.03® 557 + 0.03® 558 + 0.01™ 553 + 001" 552 £ 0.01™
1.5% 5.58 + 0.02® 5.54 + 0.03* 560 + 0.01™ 552 £ 001" 549 £ 0.01™

Values are in mean + SD (n=3). Means within the same column with different letters show significant differences at

*p<0.05 based on Duncan’s multiple range test.

Y0%: Control,

'ns: not significant
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added soft-tofu stew sauce stored for b weeks at

Storage period (week)

Temperature Concentration

1 2 3 4 5
0 %" 559 + 0.02™% 560 £ 0.01™ 564 £ 0.03* 558 £ 0.01™ 550 £ 0.01™
e 0.5% 559 + 0.02" 563 + 0.02° 564 = 0.02° 549 + 0.01™ 553 * 0.01"
1.0% 551 + 0.03® 560 + 0.02° 563 = 0.01° 553 £ 0.01™ 554 + 0.01"
1.5% 553 + 0.01™ 558 + 0.01™ 561 £ 0.02° 556 + 0.02° 5.53 + 0.01™
0 % 558 + 0.01™ 567 £ 0.01™ 565 + 0.03° 563 £ 0.01™ 560 £ 0.02%
oc 0.5% 562 + 0.01™ 566 £ 0.02° 567 £ 0.02° 562 £ 0.02° 555 + 0.02%
1.0% 561 + 0.03™ 568 £ 0.02° 568 £ 0.05° 561 £ 0.01™ 561 £ 0.01™
1.5% 560 £ 002 561 £ 0.01™ 564 £ 0.02° 561 £ 0.01™ 557 £ 0.01™

Values are in mean *
*p<0.05 based on Duncan’s multiple range test.
)

0%:

Control, ?ns: not significant

Table 3. Changes of salinity in china root extract
different temperature (PSU)

SD (n=3). Means within the same column with different letters show significant differences at

added sausage stew sauce stored for 5 weeks at

Storage period (week)

Temperature Concentration

1 2 3 4 5
0 %" 243 + 07?247 £ 03® 250 + 1.0 253 + 03 247 + 0.7°

. 0.5% 250 £ 0.0® 250 £ 0.0® 243 £ 03™ 250 £ 0.0® 250 £ 0.0™
¢ 1.0% 250 £ 0.0® 257 £ 03™ 250 £ 1.0® 253 £ 03™ 247 £ 0.7%
1.5% 257 £ 03 250 £ 0.0™ 243 £ 0.0® 250 £ 0.0® 240 £ 0.7%

0 % 247 + 0.3 247 + 03 253 + 0.3° 257 £ 0.7° 240 + 1.0

. 0.5% 253 + 0.3 253 + 0.7° 243 + 0.3° 253 £ 03° 237 £+ 0.7
20¢ 1.0% 253 + 0.3 257 + 03 247 + 0.7° 260 + 0.0® 237 + 0.7
1.5% 250 + 0.3% 250 + 0.0® 257 + 0.7° 260 + 0.0° 240 + 0.0™

Values are in mean £ SD (n=3). Means within the same
*p<0.05 based on Duncan’s multiple range test.

D
0%:

Control, ?ns: not significant

column with different letters show

significant differences at
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Table 4. Changes of salinity in china root extract added soft-tofu stew sauce stored for 5 weeks
at different temperature (PSU)

Temperature Concentration

Storage period (week)

1 2 3 4 5
0 %" 203 + 032°? 203 + 0.3® 207 + 0.3® 210 £ 0.0® 220 + 0.0™
. 0.5% 210 £ 0.0® 207 £ 0.7° 210 £ 0.0® 213 + 0.3 227 + 0.3®
¢ 1.0% 217 + 0.7 213 + 03 213 £ 00® 217 £ 0.7 213 + 0.7%
1.5% 220 + 0.0® 220 + 0.0° 210 £ 0.0 213 + 0.3 21.3 + 0.3%
0 % 230 + 0.0™ 213 £ 0.3™ 213 £ 0.3™ 223 £ 03® 203 £ 03"
o 0.5% 223 + 03 223+ 03° 217 £ 07 227 + 07° 223 + 0.3%
1.0% 213 £ 0.3 220 + 0.0° 220 £ 0.0 227 + 0.7 227 + 0.3®
1.5% 27 + 0.7° 213 £ 03® 227 £ 07° 223 + 03 233 + 0.3

Values are in mean + SD (n=3). Means within the same

*p<0.05 based on Duncan’s multiple range test.

Y0%: Control, >

'ns: not significant

column with different letters show significant differences at

Table 5. Total microbial counts in china root extract added sausage stew sauce stored for 5 weeks
at different temperature (log CFU/qg)

Storage period (week)

Temperature  Concentration
1 2 3 4 5

0 %Y 338 + 0.12° 381 + 0.18° 388 + 0.21° 415 + 012 574 + 027
. 0.5% 340 + 027° 351 + 0.15°  3.63 + 0.12° 392 + 0.27° 485 + 0.12*
¢ 1.0% 338 + 0.13° 348 + 0.29° 358 + 0.19° 390 + 0.06° 4.85 + 0.16"
1.5% 323 + 039 338 + 0.11°  3.60 + 0.14%° 3.85 + 0.11* 490 + 0.21*

0 % 383 + 0.07° 3.83 + 0.12° 390 + 0.11° 428 + 0.22° 0s?

Soc 0.5% 351 + 0.15° 348 + 020° 3.87 £ 0.12° 411 + 0.12° 0S
1.0% 345 + 0.11° 345 + 021° 362 + 0290 393 + 0.07° 618 + 0.27°
1.5% 382 + 0.32° 379 + 0.09° 3.86 £ 0.31° 393 + 0.22° 578 + 0.12°

Means within the same column (a=b) and the same row (A-B) with different letters show significant differences at
*p<0.05 based on Duncan’s multiple range test.

Y0%: Control,

20S: over shelf life
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Frola Apole vEhlA] edstont, sFAlell thxT-<] 2 Qate] 24 7k s HloHth(Table 5). A

5.74 log CFU/goll H]3}| 0.5%, 1.0%, 1.5% 7}l Aer 5°Co} 20°C B sTRRE AT}
A= 4.85-4.90 log CFU/go R Fo]Z]l ApolE uf F43] 7K, sTAlCl BEEE FEE] Fa5
ERHATH(p(0.03) (Table 5). AL 20°CollA] 15 oAl B ERIF = Yook &3 STA YRR
Aoll= thzTok 7 Abolell o] ztol7t gl 3 ANEE T EEY FE2E 0.5% A7) Al B
o A% 4FA7EA] deret 27He RIS A 7} 4.89 log CFU/g2, H3 2712 BAHERE= 6 log
2 sTACl MM §A3] SR8l BEEE & CFU/g~ AR kot A AlETF FollEA] ke
EE 1.0%9} 1.5% FH7FrelrE 5.787 6.18 log F A3

CFU/golR o}, tiz79} 0.5% H7HrolMe Fa %%—“%WH a2=o] A9 BoRfel fARE 7

Table 6. Total microbial counts in china root extract added soft-tofu stew sauce stored for 5 weeks

at different temperature (log CFU/g)

Storage period (week)

Temperature ~ Concentration

1 2 3 4 5
0 %" 415 + 0210 460 + 021 470 + 0.07° 490 + 0.11®° 648 + 0.17*
5°C 0.5% 395 + 0.12° 430 + 0.15 460 + 0.19® 478 + 0.19® 6.13 + 0.23"
1.0% 415 + 021° 428 + 0.19° 436 + 0.11° 445 + 0.14°  4.89 + 0.11"
1.5% 411 + 0.19° 408 + 0.13* 426 + 0.09° 445 + 0.22° 510 + 0.07™
0 % 428 + 0.14° 470 + 021" 485 + 0.13® 575 + 0.21° 0s?
20°C 0.5% 418 + 0.18  4.60 + 0.19® 490 + 0.16° 500 + 0.18° 0s
1.0% 3.99 + 0218 420 + 0.18" 470 + 0.21" 490 + 0.31"  6.41 + 0.21°
1.5% 400 + 0.07° 423 + 021" 436 + 0.09° 500 £ 0.23" 6.00 + 0.11°

Means within the same column (a—-b) and the same row (A-B) with different letters show
*p<0.05 based on Duncan’s multiple range test.
Y0%: Control, 20S: over shelf life

significant differences at

Table 7. S. aureus counts in china root extract added sausage stew sauce stored for 5 weeks at

different temperature (log CFU/qg)

Storage period (week)

Temperature  Concentration

1 2 3 4 5

0 %" 1.18 + 0.03* 1.28 + 0.11° 1.20 + 0.05° 113 + 0.13*  1.60 + 0.23®
5°C 0.5% 1.00 + 0.13* 100 + 0.23* 1.00 + 0.23° 1.00 + 0.03* 1.00 = 0.01*

1.0% ND? 1.00 + 0.10° 1.00 + 0.15° ND ND

1.5% ND ND 1.00 + 0.23° ND ND

0 % 1.00 £ 0.10°  1.60 + 0.11%" 2,08 + 0.00"™  2.30 + 0.11° 0s?
20°C 0.5% 1.28 + 0.09% 1.30 + 0.03*** 1.90 + 0.34"® 195 + 0.23° 0s

1.0% 130 + 0.11°  1.00 + 0.23" 1.95 + 0.03"* 218 + 0.14° 2.10 + 0.11°

1.5% 1.00 + 0.00° 1.00 £ 0.43 1.00 £ 0.26"  2.04 + 0.05° 215 + 0.03"

Means within the same column (a—b) and the same row (A-B) with different letters show
*p<0.05 based on Duncan’s multiple range test.
Y0%: Control, ?ND: not detected, 3)OS: over shelf life

significant differences at
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Table 8. S. aureus counts in china root extract added soft-tofu stew sauce

different temperature (log CFU/qg)

Tl A7zl whe} Fwtgrt ks AT
= JehfdchLee et al, 2009a). Lim et al,(2001)¢]]
oS} Fatare] 7 o] rlAE diAlel o8t £
713ke] Ago = Qlgk pHe| FhArel 71R1%k Alelekal
Hstlon), Jin et al. (200005 HAEFIS ol
gk mo] A7FAg oA pHe| F5igh 7ha
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F7) sk e JERSI
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stored for 5 weeks at

Storage period (week)

Temperature ~ Concentration
1 2 3 4 5
0 %" 1.10 + 0.03 100 + 0.11° 1.00 £ 0.00° 110 + 0.13" 148 + 0.03
5°C 0.5% 1.00 + 0.03* 1.00 + 0.16° 1.00 + 0.16° 115 + 0.13* 130 + 0.15°
1.0% ND? ND ND ND ND
1.5% ND ND ND ND ND
0 % 148 + 0.00° 132 + 0.15° 170 £ 0.22 2,00 + 0.11° 0s?
20°C 0.5% 130 + 0.07° 161 + 023" 160 + 0.05  1.85 + 0.10° o
1.0% 130 + 0.13* 148 + 0.05° 130 + 0.02* 170 + 0.13* 178 + 0.11°
1.5% 1.00 + 0.24°  1.00 + 0.00° 1.30 £ 0.10" 1.78 + 0.00° 1.60 + 0.23°

Means within the same column (a—b)

*p<0.05 based on Duncan’s multiple range test.
Y0%: Control, ?ND: not detected, 3)OS: over shelf life

and the same row

(A-B)

with different letters show

significant differences at
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Means with different letters show significant
differences at *p<0.05 based on Duncan’s multiple

range test. 0%: Control.

Fig. 1. Scavenging effects of china root extract
in sausage stew sauce after 5 wk storage
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Means with different letters show significant
differences at *p<0.05 based on Duncan’s multiple
range test. 0%: Control.

Fig. 2. Scavenging effects of china root extract
in soft tofu stew sauce after 5 wk storage
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