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ABSTRACT

This study was undertaken to determine the optimization mixing ratio of maquiberry powder and allulose in the preparation
of jelly. The experiment was designed according to the central composite design of response surface methodology (RSM).
Quality characteristics and sensory characteristics were evaluated by setting the amounts of maquiberry powder (2~6 g) and
allulose (50~150 g) as independent variables. Quality characteristics of 10 samples analyzed showed significant differences
in moisture content (p<0.001), sugar content (p<0.001), color b (p<0.05), hardness, chewiness, and gumminess (p<0.01). In
sensory evaluation, significant values were shown in color (p<0.001), flavor (p<0.01), taste (p<0.05), texture (p<0.05), and
overall acceptability (p<0.05). The optimization mixing ratio was determined to be 4.27 g maquiberry and 110.81 g allulose.
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Table 1. Experimental
maquiberry jelly

design for preparation of

Variable level ingredients

Sample
No. Maquiberry Allulose  Gelatin Water Citric
powder (g) (o) €3] () acid (g)
1 2 50
2 50
3 2 150
4 6 150
5 2 100
40 400 2
6 6 100
7 4 50
8 4 150
9 4 100
10 4 100
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Table 2. Analysis of predicted model equation

A - AR - g ) S e ST 7

for the physical and mechanical characteristics

Variable levels

Responses

Sample Moisture  Su,
. gar
No. Maquiberry Allulose content content pH

powder (g) (g (%)  (°Brix)

Color value Texture

Hard- Adhesi- springi- Chewi- Gummi- Cohesi-
ness  veness  ness ness ness  veness

1 2 50 71.55 0.80  4.40
2 6 50 66.56 093 442
3 2 150 60.04 1.90 439
4 6 150 54.73 1.90 440
5 2 100 60.15 143 441
6 6 100 61.29 1.40 438
7 4 50 70.06 0.77 439
8 4 150 56.63 1.77 440
9 4 100 61.57 1.47 443
10 4 100 64.20 1.50 442

23.69 5.06 —146 2,093.60 —9230 096 1,812.99 1,892.87 0.90
2299 440 —1.78 2,600.73 —111.93 096 2,237.20 2,324.75 0.90
2451 596 —0.63 1,799.97 -90.53 096 1,574.82 1,64429 091
23.01 3.82 —1.71 1,833.50 —7747 096 1,567.93 1,632.44 0.89
2416 549 —1.07 185730 —6337 096 1,629.67 1,691.67 091
23838 4.81 —198 191290 -4037 098 1,681.42 1,720.06 0.90
2324 551 —1.81 224873 —9337 096 195830 2,03649 091
2422 402 —-196 1,792.73 —71.60 0.96 1,543.10 1,601.06 0.89
2380 4.18 —197 1,866.00 —81.80 0.96 1,585.83 1,652.98 0.89
2410 440 —225 190680 —116.87 0.95 1,630.59 1,718.72 0.90

Table 3. Physical and mechanical properties of maquiberry jelly

Responses Model  R-squared”  F-value

p-value Equation of on terms of pseudo component

Moisture content Linear 0.8969  30.4342"%
Sugar content Linear 0.9654  97.7102""

pH Linear ~ 0.0298  0.1073
L Linear 0.6318  6.0047
a Linear 0.4827 3.2655
b Quadratic 09157  8.6940"

Hardness Quadratic ~ 0.9660  22.7092"
Adhesiveness  Quadratic  0.3956 0.5236
Springiness Quadratic ~ 0.3635 0.4568

Chewiness  Quadratic  0.9781 35.8080"

Gumminess  Quadratic ~ 0.9701  25.9901™
Cohesiveness 2F1 0.5278 2.2353

0.0004 62.678—1.52667A—6.12833B”

<0.0001 1.387+0.016667A+0.511667B

0.8997 4.404—0.00333B

0.0303 23.76—0.41333A+0.303333B

0.0996 4.765—0.58A—0.195B

0.0285 —2.08286—0.385A+0.125B—0.19AB+0.530714A%+0.170714B>
0.0049 1,868.537+99.37667A—252.81B— 118.4AB+34.42571A%+170.0557B>
0.7529  —82.7529+2.738333A+9.666667B+8.1725AB+14.30071A>— 16.3143B?
0.7936  0.959286+0.003333A+0.006429A>—0.00357B>

0.0020 1,608.153+78.17833A—220.44B— 107.775AB+47.44929A+142.6043B°
0.0038 1,675.908+74.73667A—229.387B— 110.933AB+39.89929A%+152.8093B°
0.1847 0.9—0.005A—0.00333B—0.005AB

D 0<R*<1, close to 1 means significant.
2" p<0.05, ™ p<0.01, ™ p<0.001.
3 A: maquiberry powder, B: allulose.

3. pH

9] H7hge] Z7HESE pHb RelE oz ekt

mp7wE] Aele] pHE S A7), 438~443 W9l O & A7 AR A4S HSTHKim BR 5 2021).
E}skal, linear modelo] A=At GEZ A H7lgo] S7}
G55 pl7h ol %S BPot felHel Aol gl 4 ME
At WE} AERAS AR BT AFME dER vpzlle] 2 7 Adele] Areg S Ay UES
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Table 4. Sensory evaluation properties of maquiberry jelly

Sample Variable levels Responses
No. Magquiberry Allulose Color Flavor Taste Texture Overall Clarity ~ Sweetness  Sourness
powder (g) (2 acceptance
1 2 50 427 3.36 3.55 3.09 3.55 5.00 3.36 3.36
2 6 50 5.09 3.82 3.64 3.32 3.64 5.09 3.00 3.32
3 2 150 427 3.73 3.09 3.36 4.00 5.00 4.27 4.00
4 6 150 5.18 4.09 427 3.73 4.00 5.09 4.18 4.00
5 2 100 4.09 3.36 4.00 3.36 4.09 4.64 4.73 427
6 6 100 5.09 3.91 4.55 3.64 4.27 5.00 5.00 4.18
7 4 50 6.09 4.09 3.64 427 4.00 5.27 3.36 3.00
8 4 150 6.18 4.45 4.00 4.00 4.64 5.27 4.55 4.55
9 4 100 6.18 4.45 5.27 4.73 5.36 6.18 5.27 5.27
10 4 100 6.09 4.27 5.00 4.73 5.27 6.00 5.18 5.27

Table 5. Analysis of predicted model equation for the sensory evaluation of maquiberry jelly

Responses Model R-squared” F-value p-value Equation of on terms of pseudo component

Color Quadratic 0.9972 285.9506™%  <0.0001 6.102857+0.455A+0.03B+0.0225AB — 1.48071A%+0.064286B%*
Flavor Quadratic 0.9663 22.9662™ 0.0048  4.301429+0.228333A+0.166667B —0.025AB-0.60786A%+0.027143B?

Taste Quadratic 0.9219 9.4369" 0.0247  4.941429+0.303333A+0.088333B—0.2725AB —0.47286A% —0.92786B>
Texture Quadratic 0.9202 9.2245" 0.0257  4.595714+0.146667A+0.068333B+0.035AB—0.96143A%—0.32643B°
Overall . . ) )

Quadratic 0.9304 10.6939 0.0197  5.14+0.045A+0.241667B—0.0225AB—0.785A"—0.645B
acceptance

D 0<R*<1, close to 1 means significant.
27 p<0.05, ™ p<0.01, ™ p<0.001.
9 A: maquiberry powder, B: allulose.
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Fig. 2. Perturbation plot and response surface plot for the effect of maquiberry powder (A) and allulose (B) on the sensory

characteristics of maquiberry jelly.
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