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Abstract

The quality characteristics and processing of rice cake (Backsulgi) with rice flour containing Lactobacillus plantarum
CGKW3 by spray-drying (LP-B) were investigated. The LP-B was applied at ratios of 10, 20, and 30 (w/w), and
the moisture contents and pH were 33.39%~36.70% and 5.81~5.46, respectively. The L value of LP-B increased
as the rice flour decreased, while the a and b value increased as the LP-B increased. The texture profiles showed
that Backsulgi prepared with LP-B mixture had higher hardness, cohesiveness, springiness and chewiness than 100%
rice flour. The pH of LP-B Backsulgi (LP-B20 and LP-B30) did not differ during 6 days at room temperature.
The total bacteria in Backsulgi prepared LP-B20 and LP-B30 Backsulgi was 10° CF U/g after 2 days of storage
at room temperature. The shelf life of Backsulgi prepared with LP-B20 and LP-B30 were extended by about 2
days when compared with the control at room temperature. Sensory evaluation showed that Backsulgi without LP-B20
had higher scores in terms of appearance, color, flavor, taste, texture, hardness and overall acceptability than Backsulgi
without 100% rice flour. In conclusion, the results demonstrate that LP-B20 may prove quite useful as a Backsulgi

flour with desirable properties.
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9] v kS 93k HiA] (sucrose 20 g, skim milk 10 g, yeast
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Table 1. Formulation of rice cake (BPacksulg) added with
different concentrations of L plantarum CGKW3 by spray drying

(@

Samples”  Rice flour Sp;gyw-(cilged Water Sugar Salt
NTS 300 0 150 30 3
Con 0 300 150 30 3

LP-BI0 270 30 150 30 3
LP-B20 240 60 150 30 3
LP-B30 210 90 150 30 3

])NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice
flour included Z plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice
flour included L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice
flour included L plantarum CGKW3 by spray-drying 30%.
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Table 2. Moisture contents and pH of rice cake (Backsulgi) added
with different concentrations of L plantarum CGKW3 by
spray-dried powder

Samples” Moisture content (%) pH
NTS 34.840.04" 6.13x001"
Con 30.68+0.40° 6.17£001°

LP-BI10 33.39+031° 5.86:0.01°

LP-B20 34.5440,15 5.64+0,01°

LP-B30 36.70+1.10° 5.46£0.01°

UNTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice
flour included Z plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice
flour included Z plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice
flour included L plantarum CGKW3 by spray-drying 30%.

Means+SD (n=3) within each column (a-¢) followed by the same letter are not
significantly different (p<0.05).
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Table 3. Hunter color value of rice cake (Backsulgi) added with
different concentrations of L. plantarum CGKW3 by spray drying

Samples” L a b AE

NTS 87.66+0.80%  -129+0.04°  7.91£0.14°

Con 9001062  -087+002°  834:0.12"  243:0.60°
LPBI0  8608:0.11° -087:00F  975:051°  3.66:0.16"
LP-B20  8338£095  070:0.17°  1117:015°  4.67£105°
LPB30  8296+052°  -050:001' 12.830.14"  6.85+045°

1)NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice
flour included Z plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice
flour included L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice
flour included L plantarum CGKW3 by spray-drying 30%.

Means+SD (n=3) within each column (a-d) followed by the same letter are not
significantly different (p<0.05).
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Table 4. Texture profile analysis parameters of rice cake
(Packsulgi) added with different concentrations of L. plantarum
CGKW3 by spray drying

Textural property
Samples” Hardneéss Cohesiveness ~ Springiness Chewiness
(gfem’) (%) (%) ©
NTS  999.70:1929%  953:051"  3229:089"  48.68+2.56"
Con  86770:7.99°  672£115° 2561347  2872+7.14°
LPBI0  931.37:825"  896:066°  3141:1.00° 4246326
LPB20 10236741677 935044  3347:1.04°  47.29£2.80°
LPB30  122267751° 1058£029°  3448:097 6237732

1)NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice
flour included Z plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice
flour included L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice
flour included L plantarum CGKW3 by spray-drying 30%.

IMeans*SD (n=3) within each column (a-¢) followed by the same letter are not
significantly different (p<0.05).
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Fig. 1. Change in pH of rice cake (Baekseolgi) produced during the EL @l jo’* U%gi; fh‘;‘ 524l ﬂl/k e if Eﬂ

storage for 6 days at room temperature (25TC). A7FE] 714 d oA Tactic acid T S7He Bl A%

NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice flour O]'ﬂ ¢ q Ew\k’ﬂ S ‘j/] 3 o ?Qr = g T 9% = A O] ‘ﬂ'—T’— By
included L plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice flour included o B e A A o oX

1. plantarum COKW3 by spray crying 20%: LP-B30, add with rice flour inclded .~ 0Tk - = O‘j‘_fL At e NAE71E AT o FAE

plantarum CGKW3 by spray-drying 30%. I =3 @J} ]—Ué?}g ol o]—oj _0_131 (data not shown),
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Fig. 2. Change in viable cell count of rice cake (Baekseolg) (appearance), 23 (color), &(flavor), B(taste), =2 (texture),
produced during the storage for 6 days at room temperature (25C). Trehsl A S (hardness) 2 AWFAQ 7] 5 % (overall acceptability)

NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice flour 2 #Hyls A= Zirl #i=w) 7} |
included Z plantarum OGKW3 by spray-drying 10%; LP-B20, add with rice flour included & W7k A2k Table 594 2t ¥esd7h At <3 %
L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice flour included Z A2 1P-BI0 A 7H &=ko ™, th27H(Con) % LP-B309]|
plantarum CGKW3 by spray-drying 30%.

Table 5. Sensory evaluation results of rice cake (Backsulgl) added with different concentrations of L. plantarum CGKW3 by spray drying

Sensory evaluation

b}

Sample Overall
Appearance Color Flavor Taste Texture hardness acceptablity
NTS 4.60+2.01" 470177 360+1.51° 3.60+1.51° 2904137 3.10+1.60° 3.60+1.35°
Con 3.40£1.90° 3.70£1.70° 3.10+1.45" 220+1.40° 1.80£1.32° 220£1.62° 240+1.17°
LP-BI0 5.80+1.23" 5.60+1.17" 5,60+1.35" 4,401 43° 4.60+1.58" 4.80+1.40° 5.00£1.25%
LP-B20 4.90+1.79" 5.00+1.56" 5.30+1.34" 5.00+1.83" 5.60+1.35" 5.10+1.79" 5.70+1.25°
LP-B30 440+196° 340+1.58 330+1.42° 430+1.34° 520+2.10° 5.10+1.52° 4.40+1.43

UNTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-BI10, add with rice flour included L plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice flour included
L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice flour included L plantarum CGKW3 by spray-drying 30%.
MeanstSD (n=3) within each column (a-d) followed by the same letter are not significantly different (p<0.05).
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Fig. 3. Observation of rice cake (Baekseolgi) produced during the storage for 6 days at room temperature (25C).

NTS, rice flour 100%; Con, spray-dried rice flour 100%; LP-B10, add with rice flour included L plantarum CGKW3 by spray-drying 10%; LP-B20, add with rice flour included
L plantarum CGKW3 by spray-drying 20%; LP-B30, add with rice flour included L plantarum CGKW3 by spray-drying 30%.
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