Check for
updates

1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
| Koo J oo e 9 LEDIRAEX YL S 2Y

2018 - .
| https://doi.org/10.1100>2/kjfp.2018_25_2_205 The Korean Society of Food Preservation

Quality characteristics of madeleine added with halla gold kiwifruit
fermented by lactic acid bacteria

Ji-yeon Ryu!, Hyun Jeong Park!, Su Lim Lee!, So Yae Koh2, Ji Hee Lim?,
Hyeon A Kim?®, Somi Kim Chol24*
'Sehool of Biomterials Sciences and Technology, College of Applied Life Sciences, SARI, Jeju National University,
Jeju 63243, Korea
X Interdisciplinary Gradtuate Program in Advanced Convergence Technology and Stience, Jeju National University, Jeju 63243, Korea
3Jekiss Co., Lid, Research Institute, Jeju 63067, Korea
* Subtropical/Tropical Organism Gene Bank, Jeju National University, Jeju 63243, Korea

=5719 wi? 22 =S VIRt OEe| 3 S

FAAl . @A . o]l . 142 R 3]3 . AP . ] &m]l24x
"MZFCHEtD Hio| A S S, M FOstn XMt 8= stntely | a8 ST,
S(F)MZ|A, ‘oldLl - A M E R X2 AME

Abstract

Fermented halla gold kiwifruit (FHK) was prepared with Lactobacillus plantarum CK10, a bacterium derived from
kimchi. We investigated the quality characteristics and antioxidative activity of madeleine added with FHK. The
madeleine dough was prepared by mixing flour, sugar, baking powder, and then followed by adding salt, rum,
different amount of the FHK (0, 1, and 3%) and butter. The total titratable acidity of madeleine increased significantly
with the amounts of added FHK (p<0.05), while the pH value and total soluble solids showed the reverse trend.
The color of madeleine became substantially redder with increasing amounts of FHK (p<0.05), and it appeared
darker and less yellow at the same time. The total polyphenol contents of madeleines increased significantly with
increasing amounts of FHK (p<0.05), but there was little difference in the total flavonoid content. When the antioxidant
activities were measured in terms of 2,2-diphenyl-1-picrylhydrazyl (DPPH)- and 2,2’-azino-bis-3-ethylbenzothiazoline-
6-sulfonic acid-diammonium salt (ABTS)- radical scavenging, both measured activities of madeleines increased
dramatically with added FHK in a dose-dependent manner. Our results suggested that the acidity, color, polyphenol
content, and antioxidant activities of madeleines can be improved by adding the fermented gold kiwifruit.
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Table 1. Formula for the manufacturing of madeleine added with
fermented halla gold kiwifruit

Samples”
Experimental factor (%)
Control FHK1 FHK3

Flour 26 25 23
Fermented halla gold kiwifruit 0 1 3
Butter 26 26 26

Sugar 23 23 23

Baking powder 0.1 0.1 0.1
Salt 1 1 |

Egg 23 23 23

Rum 2 2 2

UControl, madeleine without added fermented halla gold kiwifruit; FHK1, madeleine
added with fermented halla gold kiwifruit 1%; FHK3, madeleine added with fermented
halla gold kiwifruit 3%.
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Table 2. Changes of pH, TTA, and TSS of madeleine added with
fermented halla gold kiwifruit

Sample” pH TTA? (%) TSS” (°Brix)
Control 7.39+0,09% 0.0320.00° 3.20+0.00"
FHK1 5.8120.10° 0.0920.00° 24010,00°
FHK3 4,65+0.00° 0.33+0.00° 227+0.06°

DControl, madeleine without added fermented halla gold kiwifruit; FHK1, madeleine
added with fermented halla gold kiwiftuit 1%; FHK3, madeleine added with fermented
halla gold kiwifruit 3%.

DTTA, total titratable acidity.

1SS, total soluble solids.

“Values are MeantSD (n=3).

IMeans with different letters within a column differ significantly (p<0.05).
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Control

FHK1

FHK3

Fig. 1. Front and cross sections of madeleine added with fermented halla gold kiwifruit (FHK).
Control, madeleine without added fermented halla gold kiwifruit; FHK1, madeleine added with fermented halla gold kiwifruit 1%; FHK3, madeleine added with fermented halla

gold kiwifruit 3%.
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Table 3. Hunter’s color value of madeleine added with fermented
halla gold kiwifruit

Sample” L (lightness) a (redness) b (yellowness) AF?
Control 4265135  069:002"  0.52:0.11° 0.00
FHK1 4122¢156° 048001  1.50£0.30° 175
FHK3 41671073 007:001°  3.19:0.28° 183

Control, madeleine without added fermented halla gold kiwifruit; FHK1, madeleine
added with fermented halla gold kiwifruit 1%; FHK3, madeleine added with fermented
halla gold kiwifruit 3%.

IAB= AL+ Ad® + AP .

Values are MeantSD (n=3).

“Means with different letters within a column differ significantly (p<0.05).
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Table 4. Total polyphenol and flavonoid contents of madeleine
added with fermented halla gold kiwifruit

Sample” TPC? (mg GAEY/g) TFCY (mg REV/g)
Control 0.14£0.01%7 0.0320.01°
FHK1 0.20£0,03° 0.03+0.00"
FHK3 0.3120.04° 0.04x0,01°

UControl, madeleine without added fermented halla gold kiwifruit; FHK1, madeleine
added with fermented halla gold kiwifruit 1%; FHK3, madeleine added with fermented
halla gold kiwifruit 3%.

TPC, total polyphenol contents.

'GAE, gallic acid equivalent.

“TEC, total flavonoid contents.

IRE, rutin equivalent.

9Values are MeantSD (n=3).

DMeans with different letters within a column differ significantly (p<0.05).
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Fig. 2. DPPH radical scavenging activity of madeleine added with
fermented halla gold kiwifruit.

E= Control, madeleine without added fermented halla gold kiwifruit; 28 FHK1, madeleine
added with fermented halla gold kiwifruit 1%; E5, FHK3, madeleine added with fermented
halla gold kiwifruit 3%.

The appropriate amount of catechin (200 pM) was used as a positive control.
Values are MeantSD (n=3). Means with different letters within a column differ significantly
(p<0.05).
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Fig. 3. ABTS radical scavenging activity of madeleine added with
fermented halla gold kiwifruit.

EA Control, madeleine without added fermented halla gold kiwifruit, 28 FHKI, madeleine
added with fermented halla gold kiwifiuit 1%; £, FHK3, madeleine added with fermented
halla gold kiwifruit 3%.

The appropriate amount of a-tocopherol (200 uM) was used as a positive control.
Values are MeantSD (n=3). Means with different letters within a column differ significantly
(p<0.05).
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