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Effects of Adding the Eluate from Adzuki Bean Seeds and a Konnyaku Sol
on the Quality of Adzuki Bean Jelly
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The effects on the quality of adzuki bean jelly of adding the untreated eluate from adzuki bean seeds (material
A), material A ultrasonicated for 10 minutes (material B), and a konnyaku scl were studied to evaluate the poten-
tial use of the eluate as a food material.

Sample B-1 (adzuki bean jelly with material B) showed the hue of adzuki beans, low odor, and was favored
more than either sample S-1 (control) or sample A-1 (adzuki bean jelly with material A). The 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical-scavenging activity and total polyphenol contents of sample B-1 and sample A-1
were higher than those of sample S-1. Further addition of konnyaku sol at 2.4% to the adzuki bean jelly made it
harder in texture and lower in syneresis. Observation of the tissue by cryo—scanning electron microscopy showed

percolation of the konnyaku sol into the agar network of sample B-1.

X~ —F :/NE#EH  the eluate from adzuki bean seed : #3)V  konnyaku sol ; K338

adzuki bean jelly :

PLEBRLIEM  anti-oxidative activity ; B§4F palatability ; fEEHHi  quality evaluation
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Table 1. Composition of the

adzuki bean jelly samples

Agar powder Material Sugar Adzuki bean paste | Konnyaku | Completion
. Water 1, _) . . 3 .
Sample | Concentration AV BY | Concentration Concentration sol weight
@ © | @ (@ @ @ % (g) (%) (g) (&)
S0 [125 05 | 150 | 0 0| 5 20 | 7 30 0
S-1 1.9 0.76 150 0 0 50 20 75 30 0
S2 |22 0.9 150 | 0 0| 50 20 75 30 0
A-1 1.9 0.76 0 . 150 0 50 20 75 30 0 250
B-1 1.9 0.76 0 i 0 150 50 20 75 30 0
B-1-®| 1.9 0.76 0 0 147 50 20 75 30 3
B-1-®| 1.9 0.76 0 0 144 50 20 75 30 6
B-1-® | 1.9 0.76 0 0 141 50 20 75 30 9

U Material A : first-eluate (A-a) plus second—eluate (A-b) from adzuki bean seeds in the ratio of 1:

1 (volume), without ultrasonication

% Material B : Material A treated with ultrasonication at 40C for 10 min

% Konnyaku sol : moisture 98.1, dietary fiber 1.8, pH 6.
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Table 2. Sensory evaluation of the consistency of agar powder
Score for palatability
Sample % of Agar powder Hardness Elasticity palatability
S-0 0.5 29 26 29
S-1 0.76 23" 24* 23*
S-2 0.9 38" 40** 38*

15 panelists (average age of 21) ranked the adzuki bean jelly in
order of their palatability.

Differences among the total scores were evaluated by Kramer's
ranking test.

Significant difference, *»<0.05, *p<0.01.

Table 3. Color of adzuki bean jelly
Sample” L* a* p* AE* (NBS)?

S-1 31.2+0.2 7.8+0.1 5.0%+0.1 standard:S-1 — —

A-1 31.9+0.3 8.7%0.2 5.6%0.2 1.1 standard : A-1 —

B-1 32.1£0.5 9.0£0.2 5.4%0.2 1.6 0.4 standard : B-1
B-1-O 32.4%02 87%0.1 6.0x0.1 1.8 — 0.6
B-1-@ 32.5%0.2 8.9*0.1 59%0.2 1.9 — 0.5
B-1-® 32.9%0.2 9.0+0.1 5.9%0.1 2.3 — 0.7

Y Sample S-1 : control adzuki bean jelly

Sample A-1: adzuki bean jelly with Material A added

Sample B-1: adzuki bean jelly with Material B added

Sample B-1-0D@® : adzuki bean jelly with Material B and konnyaku sol added
2 AE* (color difference) : 0~0.5 : trace, 0.5~1.5 : slight, 1.5~3.0 : noticeable
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Table 4. Moisture of the adzuki bean jelly

Sample” Moisture (%)

S-1 69.4+0.4

A-1 68.9+0.2

B-1 63.6+0.6
B-1-® 68.7+0.5
B-1-® 63.9+0.4
B-1-® 69.6+0.3"

Y Sample S-1 : control adzuki bean jelly
Sample A-1: adzuki bean jelly with Material A added
Sample B-1 : adzuki bean jelly with Material B added
Sample B-1-O@® : adzuki bean jelly with Material B
and konnyaku sol added
Each value represents the mean =SD of 10 determinations.
* Significantly different from Sample B-1 (p<0.05)

12
h ]
"

=]
T

O = N W & O O N

Syneresis (%)

A—

0 30 60 90 120 150 180

Storage time (h)
—@— Sample A-1

»»»»» o Sample S~1 —a— Sample B-1

Fig. 1 Syneresis of the adzuki bean jelly during storage at 25C
Sample S-1 : control adzuki bean jelly
Sample A-1: adzuki bean jelly with Material A added
Sample B~1 : adzuki bean jelly with Material B added
Each value represents the mean =SD of 5 determinations.
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OTotal polyphenol ® Radical-scavenging activity

Fig.2 Anti-oxidative activity of the adzuki bean jelly
Y Sample S-1 : control adzuki bean jelly
Sample A~1 : adzuki bean jelly with Material A added
Sample B-1 : adzuki bean jelly with Material B added
Each value represents the mean =SD of 5 determinations.
** Significantly different from sample S-1 (p<0.01)
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Table 5. Physical properties of the adzuki bean jelly
Texture properties
Sample” Hardness Cohesiveness Adhesiveness
x10° (Pa) x10% (J/m®
S-1 9.78%+0.82 0.08+0.01 1.00+0.08
A-1 9.85+0.76 0.09+0.01 0.98+0.02
B-1 9.91+0.09 0.09+0.01 1.01+0.06
B-1-® 11.75+1.48" 0.10=0.01 0.93%0.09*
B-1-® 12.62%0.09"*  0.12%0.01 0.89+0.06""
B-1-® 14.42+0.92*"  0.15%0.01 0.85+0.10""

Y Sample S-1 : control adzuki bean jelly
Sample A-1: adzuki bean jelly with Material A added
Sam p le B-1 : adzuki bean jelly with Material B added
Sample B-1-Q@® : adzuki bean jelly with Material B

and konnyaku sol added

Each value represents the mean = SD of 10 determinations.

* Significantly different from Sample B-1 (p<0.05)

** Significantly different from Sample B~1 (p<0.01)
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Color i /z % I I
Flavor i‘ *‘/ i i I
Hardness I I I } I =
Smoothness I I I { I !
Elasticity I I i \ { I {
Tast | | | | | |
aste l | | \ | | ]
Total preference Il I { v *! I }
Control (Sample A-1)

(2 Mean score

Parameter -3 -2 -1 0 1 2 3
Color l _\ ! l !
Flavor } { i i
Hardness ! ! ! \*{ l l
Smoothness l{ } % } I I
Elasticity % l l > * I I
Taste ! ! ! ! ! |
Total preference } l I - I % {

Control (Sample B-1)
Fig.3 Sensory evaluation paired preference test of the adzuki
bean jelly
(1)---: Control (Sample A-1 : adzuki bean jelly with Material A
added),
@ : Sample B-1 (adzuki bean jelly with Material B added) ..
(2)+++: Control (Sample B-1 adzuki bean jelly with Material B add-
ed),
@ : Sample B-1-@ (adzuki bean jelly with Material B and 2.4%
konnyaku sol added).
Twelve panelists rated the color, flavor, hardness, smoothness,
elasticity and taste intensity on a 7-point scale (3, extremely strong;
-3, extremely weak), and the total impression on a 7-point scale (3,
extremely liked; -3, extremely disliked).
* Significantly different from sample A-1 or B-1 (p<0.05)
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Fig.4 Effect of quality of konnyaku sols on adzuki bean jelly
syneresis during storage at 25C
Sample B-1 : control adzuki bean jelly with Material B added
Sample B-1-O@® : adzuki bean jelly with Material B and
1.2~3.6% konnyaku sol added
Each value represents the mean =+ SD of 5 determinations.
** Significantly different from sample B-1 (p<0.01)
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Table 6. Sensory evaluation of the adzuki bean jelly with Material B and konnyaku zol added
% of Konnyaku Score for palatability
Sample"
gel Color Flavor Smoothness Hardness Elasticity Taste palatability

B-1 0 37 39 45 43 30 37 38
B-1-O 1.2 30 35 32 30 34 40 34
B-1-@ 2.4 40 32 32 30 38 30 30
B-1-® 3.6 43 44 41 47 48** 43 48**

Y Sample B-1 : control adzuki bean jelly with Material B added
Sample B-1-O@® : adzuki bean jelly with Material B and 1.2~3.6% konnyaku sol added
15 panelists (average age of 21) ranked the adzuki bean jelly in order of their palatability.

Differences among the total scores were evaluated by Kramer's ranking test.

Significant difference, **p<0.01.
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NEET RO )V OBIAKFEOMBEIRIZT HE

Sample B-1 (X% 5,000)

Sample B-1-2

( x 5,000)

C4mm 3

Sample B-1 (X% 10,000)

‘ S3000N WD10. 2mm 3. 00KV x10k

Sample B-1-@ (% 10,000)

Fig.5 Cryo-SEM photographs of the adzuki bean jelly
Sample B-1 : adzuki bean jelly with Material B added
Sample B-1-@ : adzuki bean jelly with Material B and 2.4% konnyaku sol added
Magnification is % 5,000 or % 10,000 and the scale corresponds to 10 ym or 5 um
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