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Making of Dongchimi Naengmyeun Broth Which Has Enhanced
Antioxidant Activity Using Purple Sweet Potato
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Lactic fermented dongchimi naengmyeun broth which has enhanced antioxidative activity was
developed. During lactic fermentation of dongchimi naengmyeun broth at 25°C, changes of total
lactic acid bacteria, pH, acidity, soluble phenolics, and anthocyanins were investigated. After 72 h
of fermentation, the stronger antioxidant activities were observed in dongchimi naengmyeun broth
supplemented with purple sweet potato than those of control dongchimi naengmyeun broth which
showing 96.80% in DPPH radical scavenging activity, 100.82% in ABTS" scavenging activity, 7.77
in reducing power, and 6.89 in ferric reducing/antioxidant power, respectively. These high antioxidant
activities related with higher contents of soluble phenolics and anthocyanins in dongchimi naengmyeun
broth supplemented with purple sweet potato. The results suggest that the making of functional
dongchimi naengmyeun broth by using high soluble phenolics and anthocyanins supplements such as
purple sweet potato powder was possible.

Keywords: antioxidant activities, dongchimi naengmyeun broth, purple sweet potato, soluble anthocyanins,
soluble phenolics
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Table 1. Changes of total lactic acid bacteria (LAB) during fermentation of dongchimi naengmyeum broth

Total viable LAB (CFU/ml)"

Sample Fermentation time (h)
0 12 24 36 48 60 72
G-DNB? 5.5x10% 2.7%x10* 9.1x10™ 7.9x10% 2.2x10% 3.4x10™ 24%10%
PSP-DNB” 1.3x10%* 2.9x10% 1.5x10% 1.1x10™ 4.1x10% 22x10% 1.3x10™

Y Values indicate the mean's of three replications (n=3). “* Means with the different letters are significantly different (p<0.05) b,
P g y y

Duncan’s multiple range test.
) G-DNB, general dongchimi naengmyeum broth.

) PSP-DNB, dongchimi naengmyeum broth supplemented with purple sweet potato powder.
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ZF WES-A17)AL 734 nmoll A FBEE SASITH36). ABTS
cation (ABTS") )7 &£AZL AF79 24 dzTe
FAEE ot ol 2olret o] WMEH%)E FAISHA
I P Ut APS AFEAIAIQl ascorbic acid (5
mg/m)E o83t TS PO Z AL 74 AP 3
3] WHEste] Pagto = JERSITH

ABTS" &Z &4 E4(%)
= [1-(H37Y 8=+ 24 dxTY F35)] x 100

24

|

ok
L

I

oJ1}sk AJ& 250 plol sodium phosphate buffer (200 mM,
pH 6.6) 250 pl9} 1% potassium ferricyanide 250 plE &%
AR F EFES 50°ColA 208 5t WHSAIATE BES-A|
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FRAP (Ferric Reducing/antioxidant Power) assay

FRAP assay-> Kim 5(19)9] WS A8t SA431Ath
FRAP A]eF2 acetate buffer (30 mM, pH 3.6), TPTZ A|2F
(10 mM in 40 mM HCIl) 2 FeCl; £%(20 mM in DW)<
10:1:19] B3 vl&=2 EF3t] =A) 39em, 37°CA 15
E7F gesle] o dsldtk A& 50 w12k FRAP AeF 950 pl
E Aol 53 § 37°ColA] 1587 RESAI7| AL
ZA(Spectronic 2D)E ARSI 593 nmollA FHEE A
SHTh A 2T AEe A83akEA91 ascorbic acid (5
mg/ml)E ©|-&st] FAS WHoZ HAETh
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AW WS wE F Zitae] wWshs Table 17
2ot G A% siasE 22t 5.5x10° CFU/ml (G-
DNB) ¥ 1.3x10° CFU/ml (PSP-DNB) 1%loH, Wiz} 2
o] wle} Zrvele] wE 60417 3.4x10° CFU/ml (G-
DNB) ¥ 2.2x10° CFU/ml (PSP-DNB)Z Huj#52 Jehd
F Hagvlde okt Pasink LEv) gl weh 2
ke F7vete] iAol @t & AA3] Fhadke Slweld
o M9} e InbAQl FAdS YeR JATHI3, 17,
33).

Table 2. Changes of pH during fermentation of dongchimi naengmyeum broth

pH"
Sample Fermentation time (h)
0 12 24 36 48 60 72
G-DNB? 5.80% 5.75¢ 4.12° 3.78¢ 3.62%" 3.76° 3.63'
PSP-DNB? 5.87° 5.60" 4.11° 3.87° 3.71° 3.8° 3.64°

Y Values indicate the mean's of three replications (n=3). “' Means with the different letters are significantly different (p<0.05) by

Duncan’s multiple range test.
For abbreviations, see Table 1.
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Table 3. Changes of acidity during fermentation of dongchimi naengmyeum broth

Acidity (%, as lactic acid)"”

Sample Fermentation time (h)
0 12 24 36 48 60 72
G-DNB? 0.04 0.07° 0.24° 0.41° 0.52" 0.50° 0.56°
PSP-DNB” 0.06° 0.07 0.26™ 0.40° 0.50° 0.49° 0.52°

Y Values indicate the mean's of three replications (n=3). “° Means with the different letters are significantly different (p<0.05) by

Duncan’s multiple range test.
For abbreviations, see Table 1.
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5.87 (PSP-DNB)°|3lth H& &% pHE & Aol& HolA
Frow, WA 36ARHA F453] AL o] Foll= A
A3 st LEFV|] Z2ke] pHE 3.63 (G-DNB) H
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36417k AAE F4ko] 0.3-04% 01U E 2 LEA
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AHE 23 Fig. 13 23Utk 784 phenolics 342 A
713t 5t A9] Wslt itk G-DNBO 7% 0.21 g/LollA
0.23 g/l FFo]%em, PSP-DNBS] 9ol 1.21 g/LolA
126 g/l $%92 PSP-DNB7} G- DNB7} oF 6H] AL =
gleke Uelidoh
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Table 4. Changes of brix° during fermentation of dongchimi naengmyeum broth

Brix (°)"
Sample Fermentation time (h)
0 12 24 36 48 60 72
G-DNB? 4.8 4.8 4.8 4.6" 4.6° 4.4 43¢
PSP-DNB” 5.0 4.8 4.8 4.6" 4.6° 4.4 43¢

Y Values indicate the mean’s of three replications (n=3). “° Means with the different letters are significantly different (p<0.05) by

Duncan’s multiple range test.
For abbreviations, see Table 1.
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Fig. 1. Soluble phenolics contents during fermentation of
dongchimi naengmyeum brtoh. For abbreviations, see Table
1. Values indicate the mean’s of three replications (n=3). *°
Means with the different letters are significantly different
(»<0.05) by Duncan’s multiple range test. Ascorbic acid is
positive control.
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Fig. 2. Soluble anthocyanins contents during fermentation of
dongchimi naengmyeum brtoh. For abbreviations, see Table
1. Values indicate the mean’s of three replications (n=3). ah
Means with the different letters are significantly different
(»<0.05) by Duncan’s multiple range test. Ascorbic acid is
positive control.
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Fig. 3. DPPH radical scavenging activity during fermentation
of dongchimi naengmyeum broth. For abbreviations, see
Table 1. Values indicate the mean’s of three replications
(n=3). *® Means with the different letters are significantly
different (p<0.05) by Duncan’s multiple range test. Ascorbic
acid is positive control.
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Fig. 4. ABTS " radical scavenging activity during fermentation
of dongchimi naengmyeum broth. For abbreviations, see
Table 1. Values indicate the mean’s of three replications
(n=3). ** Means with the different letters are significantly
different (p<0.05) by Duncan’s multiple range test. Ascorbic
acid is positive control.
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Fig. 5. Reducing power during fermentation of dongchimi
naengmyeum broth. For abbreviations, see Table 1. Values
indicate the mean’s of three replications (n=3). *h Means
with the different letters are significantly different (p<0.05)
by Duncan’s multiple range test. Ascorbic acid is positive
control.
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Fig. 6. Ferric reducing/antioxidant power (FRAP) during
fermentation of dongchimi naengmyeum broth. For abbreviations,
see Table 1. Values indicate the mean’s of three replications
(n=3). ™ Means with the different letters are significantly
different (p<0.05) by Duncan’s multiple range test. Ascorbic
acid is positive control.
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