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Abstract

We optimized braising time to improve the storage quality of braised kidney beans. The beans were prepared with
different heating times between 25 and 50 min. and then stored at 10°C for 20 day. Physical, chemical, microbiological,
and organoleptic quality indices were monitored throughout storage. Longer braising times yielded products with
lower concentrated brine coverage. This resulted in higher soluble contents and slightly lower water activities. Fxcessive
heating time exposed the kidney beans to air and caused rapid microbial growth on the surfaces of the beans,
which negatively affected product quality. The longest heating time of 50 min. also resulted in a large increase
in product hardness. A braising time of 30 min. was best for preservation, as good sensory quality was maintained.
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Table 1. The mixing ratio of raw materials for braise kidney
beans

Raw materials Mixing ratio(%) Weight (g)
Kidney beans 17.8 150
Water 4 600
Sugar 36 30
Soy sauce 36 30
Com syrup 36 30

Table 2. Compositional recipe factor for braise kidney beans

Cods Levels (g)
-1 0 1
Sugar X, 30 40 50
Soy sauce X; 15 30 45
Com syrup X3 15 30 45

Table 3. Physical quality attributes of braised kidney beans of
different compositional recipes which were stored at 10T

Storage time (day)
0 5 10

Treatment

Sugar  Soy sauce Com

No. ® © sy(g)lp a, pH a, pH aw pH
1 -1(30)  -I(15)  -1(15) 091 635 094 637 094 643
2 -130)  -1(15)  +1@5) 092 634 094 632 095 641
3 -1(30)  +145)  -1(15) 090 606 094 610 095 6.16
4 -130) +145) +1@5) 090 608 094 616 095 6.14
5 +1(50)  -1(15)  -1(15) 091 628 095 639 096 646
6  +1(50) -1(15) +1@45) 091 634 093 642 094 646
7 +1(50)  +145)  -1(15) 091 609 094 615 093 6.19
8 +1(50) +1(45) +1@5) 089 607 093 612 091 617
9 040) 0(30) 030) 051 614 094 631 093 626

—
<

160 030)  0(30) 091 620 095 628 094 627
+150)  030)  0(30) 090 614 094 630 092 623
2 040) -1(15) 030) 091 636 094 641 093 641
13 040) +i@d5) 030) 091 612 093 613 093 615
4 040) 030) -1(15 090 623 094 626 094 624
15 0@0) 030) +145) 090 617 0% 622 093 625
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Fig. 1. Changes in pH of braised kidney beans prepared with
different heating times and stored at 10TC.

@: heating for 25 min., A heating for 30 min., @: heating for 40 min., Il heating
for 50 min. Vertical bars indicate standard deviations.
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Fig. 2. Changes in water activity of braised kidney beans prepared
with different heating times and stored at 10T.

@: heating for 25 min, A heating for 30 min., @: heating for 40 min, I heating
for 50 min. Vertical bars indicate standard deviations.
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Fig. 3. Changes in soluble solid of braised kidney beans prepared
with different heating times and stored at 10T.

@ heating for 25 min.,, A: heating for 30 min, @: heating for 40 min., W: heating
for 50 min. Vertical bars indicate standard deviations.
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Table 4. Sensory evaluation of braised kidney beans prepared
with different heating times and stored at 10T for 0 days

Cm“n;}i) Gl Bighes  Faor  Seloes  Sweemes mafy s Tough

fim

B 56616V 5.16:206 533£135 483:ld6 483:144 530rldl 527:187
¥ sHElI6 5087 5213 509:165 558142 587:L3 561:l%4
0 430 3malef S16:150 S3BL3 55Bl27 52134 Sl
50 AR:AST 391180 466:143 480t143 S35} 503165 5024169

Fule 784" 610" NS NS NS NS NS

Means based on evaluation of 12 judges, 3 replication of study, and score from
0to9.

"Different letters indicate significant difference among groups by Duncan’s multiple
range fest.

2)NS not significant.
p<0 01.

Table 5. Sensory evaluation of braised kidney beans prepared
with different heating times and stored at 10C for 5 days

mcrio(lqnfng) Color  Brightness ~ Flavor  Saltness  Sweettess mutty taste  Tough

B 605:143" 6317 S13:08° 461:LI0 447:007 505:126 480:167
0 STHIF S8 S8 S16:127 555:12° 566:112 555161
4 508148 4T5HLM SI3:L04 SIS 56915 552148 555+l
50 486:15 dadrlTd 494116 SI6HLST SE3+ISE 527£150 550:140
Fule 546 1245 NS NS 688 NS NS

Means based on evaluation of 12 judges, 3 replication of study, and score from
019

"Different letgers indicate significant difference among groups by Duncan’s multiple
range test. INS : not significant.

<001,

Table 6. Sensory evaluation of braised kidney beans by different
heating time during stored at 10°C for 10 days

m’m‘% Cdor  Brghnes  Flvor
B 6001080 604166 4972103 45011 4BIIM 52137 452150
B STI09® 5B ST=LUL S0:14F ST SN 5%
4 S5474146° 416 SILL0T S4TELSY 51N 56041 613:139°
50 5196136 49121500 538t 54714 600098 600:143 STTeL4S

Fule 208 658 110 444 6l0T 198 9160

Means based on evaluation of 12 judges, 3 replication of study, and score from
019

"Different letters indicate significant difference among groups by Duncan’s multiple
range test.

2)NS not. significant.

"p<001, p<0 0L

Saltness ~ Sweemess nutty taste  Tough
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Fig. 4. Microbial quality changes of braised kidney beans prepared
with different heating times and stored at 10T.

@ heating for 25 min,, A heating for 30 min., @: heating for 40 min., [l heating
for 50 min. Vertical bars indicate standard deviations.

Hurdness(N/cmz)

0 ; 1‘0 15 20 25
Storage time (day)
Fig. 5. Changes in hardness of braised kidney beans prepared with
different heating times and stored at 10T.

@ heating for 25 min., A: heating for 30 min., @: heating for 40 min., M: heating
for 50 min. Vertical bars indicate standard deviations.
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