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Abstract

To develop new high-quality Yakchobugak, features of Lactococcus lactis-fermented waxy rice paste after addition
of some colored powdered agro-food products were investigated. Total and reducing sugars of waxy rice paste
fermented by lactic acid bacteria were higher than those of control raw waxy rice paste. Total acidity gradually
increased as powder concentration rose, being 1.02-1.56% and 0.96-1.87% in samples fermented with Cucurbita
maxima and Capsicum annuum powders, respectively; these values were 3-4 times those in rice fermented with
other powders. Fermented waxy rice paste viscosities were lower than those of non-fermented samples. The viscosities
of samples fermented with Curcuma longa and Opuntia ficus powders were in the range 100-160x10" centipoise
(mPa - s), and those of pastes fermented with Robus coreanus and Camellia sinensis extracts were under 40x10°*
mPa - s. Hunter color lightness (L) values decreased and yellowness (b) values rose after fermentation. Waxy rice
paste fermented with Robus coreanus showed uniform particle size distribution, and many pores, by scanning electron

micrography.
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o] 704 100v]2] vl&-E BE3I) Ta A ofxy
Z}+o] 92 t]X|"& 7} 2H(Canon, PowerShot-G9, Japan) =
e EAS #E3 AT

SHAz|

7y A 53re] §-94 7742 SPSS(Statistical Package for
Social Sciences, SPSS Inc., Chicage, IL, USA) software
package S Al8-3l4] ANOVA #2HE233} Duncan multiple
range tests ©]-&-3t] p<0.05 FF] FIA AFS Al
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Fig. 1. Changes in total sugar of waxy rice paste added with
different concentration of agro-food products and fermented by L.
lactis for 15 hr.

[J Non fermented waxy rice paste ; W Fermented waxy rice paste.

Mean+SD (n=3). Mean with different superscripts above the bar are significantly
different at p<0.05.
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Fig. 2. Changes in reducing sugar of waxy rice paste added with
different concentration of agro-food products and fermented by L.
lactis for 15 hr.

] Non fermented waxy rice paste ; B Fermented waxy rice paste. MeantSD (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 3. Changes in total acidity of waxy rice paste added with
different concentration of agro-food products and fermented by L.
lactis for 15 hr.

[ Non fermented waxy rice paste ; [ Fermented waxy rice paste. MeantSD (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.
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15 hr.

] Non fermented waxy rice paste ; m Fermented waxy rice paste.
Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 5. Changes in Hunter’s color L value of waxy rice paste added
with different concentration of agro-food products and fermented

] Non fermented waxy rice paste ; B Fermented waxy rice paste. MeantSD (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.



272 LA EA LTI A Al6@ A23 (2009)

60
Curcuma longa

c d
a5 b s

30

Hunter's cdor "b" value

1% 3% 5%

60

Q Cucurbita maxima
g L e
S a5 S o d
o L a _b
3 30
%)
g 15
o .
1% 3% 5%
60
[} Hobus coreanus
% s |
el
5 30
B
ol
15 r
g [ bc d
I — 2 -
[0]
1% 3% 5%
60
g Morus alba
T 45
o
5 30 L
B b C [} d <]
o =
g 15
T
o . .
1% 3% 5%
° 60
% Opuntia ficus
> 45
)
5 30
B
ol
g 15
I, ab a6 b c o
1% 3% 5%
60
Q Capsicum annuun
I
7> 45 |-
a d
76 b bc  bc c
%30 - o
o
o
g 15
t
T
o . .

1% 3% 5%

60

Q Camellia sinensis
? 45
[
2 30
o bc a <] [*] c ab
ol
i 1
T

¢}

1% 3% 5%

Concentration of agro—food powder

Fig. 6. Changes in Hunter’s color b value of waxy rice paste added
with different concentration of agro-food products and fermented
by L. lactis for 15 hr.

[ Non fermented waxy rice paste ; [ Fermented waxy rice paste. MeantSD (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.

Hlate] WE FAEL R A EE AEFS YER
ok FAAEA BES FHrbste] BEAZ AT FollA
= BEA hdxE 7t sRHE HUiste Hasts
w7} As] Bk Lol 15~20 S JeERlon, 1o

u s}
E‘
£
K}
(
>
¢ rlo

& Ad7< WAE Lgko] 30~45 W= v
= et AN E@s A=A L2l webd

2 ZolE Yeigiet, Bl a 3] A9 74
AEA BT 3% =0l agho] WHx 2965, HEAF 2062,
T 856 To 2 wA UEpen, e fFA4EA &
2o A= 04~-503 HAS UeHTHE T v|A1A). &
ATb)e =57 g3ubo] 7P =94, thEo 2 Sy,
Bl =2k o R wokon, it e weba g
o FAAEA TEL G =T} MY FTlee S
UeEhhletl, 58 2 S7F Fo] vl wgkoy £

[e)

49l zfol s UBhRAE 2t

I

AT

A ASEE gl ofxH2Zto] M HE|

Z WEFZ A zoA as FAEY] A= FA <}
o HEE7}F A e FAAEA B213)R 5
| B 3%k Fa B 28%E 90 C-2wollA BkEshd
33}A71 TR0l L lactis2 1547 WEAA S2A7]
< FARAEn Fo g BE3 Av= Fig 74 2k
' AAEZ] auge = Uz 2 R E 584
Ae] 820 ot WA= 713 A719}F 4] 2]zt
To] Yeh=d], 2741 A 9= S8t & o] FoA]
2| ol 7159 eyt dA3A ¥kew A7) Fan
F7F ATk BEAF B3-S Hrhe vikg 3E-E2 BY
Be 7189 Z7P7F A3 7189 7t B A2 Ye
7139 Fejrt ARt oy ozt B S e
£ HAF B B3-S Hrheh g FEEQ CY
B9 7139 Fejrt YAk s8lert Eof 718 47t
okt o9} 2 71Fe nAFEt 2T AV
AEo] el st BEEH I, ARTE B Fol 78
g ofdE 29 ofd 2 Elo] E9Fo] &&HE AR
A A A0M(29), T3fwo} Akt wae] gt {74t
2 FA49] amylase 4TS S W IREL o5
A 7HeA Aol 25 Fe 9 ek webd g2
AL Z FTETH30).

S, o9} e HAMAT} FHE 218 FAAEA] BT
ARt H7lsle] it BaA)Z] FRES o] 83l A
Z3F g opx Rzl AeE Fig 83 th waofxizte
A== Gk slEFzle visle] LAgE fis ey
I St % okxRzLo 24 11 A7), Fe9} Alde] 7y
A01(10,13), ZAkt BHEE N5 dh=s 20A 7S 133k

Fol MRz o]Qlar, 218 HAMA9] 7|54 4% 982
AzE AR, 02 gk Q) Aol HHEg ‘mZ FEo]
th B Ao Hdad(10) 2y, e FARE =

N> o,

o

=T A )

&‘TJ



Fig. 7. Scanning electron micrographs of fermented and
non-fermented waxy rice pastes.

Raw waxy rice paste with(middle) or without(top) R coreanus powder, and L
lactis-fermented waxy tice paste with R coreanus powder(bottom). Waxy rice and
agro-food powders were concentration of 28% and 3% (w/w) and gelatinized at 90°C
for 5 minutes, respectively.
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Fig. 8. Photos of Yakchobugaks prepared with waxy rice paste and some colored agro-food products fermented by L. lactis for 15 hrs.

Waxy rice and agro-food powders were concentration of 28% and 3% (w/w) and gelatinized at 90°C for 5 minutes, respectively.
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