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Instrumental and Sensory Characteristics of Jelly
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Haitai Confectionery Co.

Abstract

Correlations among instrumental, sensory parameters and overall preference of jelly texture were
studied. Instrumental rheological characteristics of the jelly were measured with a rheometer, and
sensory and overall score were measured by sensory evaluation. Instrumental maximum force was
correlated to sensory hardness and shortness, and sensory springiness and stickiness were correlated
to instrumental springiness and adhesiveness force respectively. Also the most significant instrumental
parameters with respect to overall preference were cohesiveness and adhesiveness force with their
values being 0.93 and 0.89 repectively. Multiple linear regression resulted in a following equation:
overall score =2.70+6.25(cohesiveness) — 0.095(adhesiveness force) with a correlation coefficient of 0.94.
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Table 1. Characteristics of samples
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Table 3. Calculating methods for stress-strain curve

Sample  Gelling Fruit content Manufacturer

number agent (%)
135 Gelatine 10 M Co.(Japan)
347 Gelatine 30 L Co.(Japan)
418 Gelatine 50 M Co.(Japan)
521 Gelatine 70 M Co.(Korea)
667 Gelatine 100 M Co.(Japan)
712 Agar - L Co.(Korea)
908 Pectin - H Co.(Korea)

Table 2. Conditions of instrumental texture measure-
ments

Mastlcatlon test

Sample size(HXWXL) 75X10X IO(mm)
Plunger ¢ 5mm cylindrical plunger
Table movement up & down

speed 60 mm/min
stroke 20 mm

Chart speed 300 mm/min
Clearance 1 mm
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Fig. 1. Typical force-distance curve in mastication

test
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Parameter

Maximum force

Equation

Force at point B (dyne)

Work Area in ABC (erg)

Hardness Maximum force X sample height/
sample area/distance (dyne/cm?)

Cohesiveness W2/W1

Adhesiveness force Force at point D (dyne)

Springiness EF/AC

Table 4. Rheological characteristics of jelly

Pdrameter Too low Optimum Too high
Hardness Too soft Medium Too hard
Stickyness Free Medium Too sticky
Springiness Plastic Medium Too elastic
Shortness Chewy Medium Too short
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Table 5. Instrumental measures of jelly

Sample number

Parameter
135 347 418 521 667 712 908
Maximum force (10° dyne) 3871 3881 3146 3077 4459 1548 1568
Work (10° erg) 430 360 330 310 300 260 260
Hardness (10° dyne/cm?®) 187 193 158 122 245 16 80
Adhesiveness (10° dyne) 10.20 8.33 7.55 10.98 12.05 17.84 18.8
Springiness 0.982 0.962 0973 0.963 0.973 0.924 0.958
Cohesiveness 0.465 0.513 0.487 0.521 0.615 0414 0.383

Table 6. Mean sensory scores of jelly
Sample number

Parameter
135 347 418 521 667 712 908
Hardness 1.18 071 094 0.11 0.73 -1.07 —141
Stickiness —0.002 —0.46 0 —0.15 -0.11 0.25 1.02
Springiness 061 0.32 0.86 0.63 0.84 —1.63 —0.89
Shortness -0.75 -0.23 —0.64 -015 ~0.59 143 1.38
Overall score 4.61 5.07 4.86 5.29 5.26 333 341

Table 7. Correlation coefficients between sensory varia-
bles and instrumental variables (N=7)

Table 8. Coefficients of determination between overall
score and instrumental variables (N=7)

Sensory variables

Instrumental
variables Hard- Sticki- ~ Spring-  Short-
ness ness iness ness
Maximum force 0.82** 0.59 0.77* 0.84**
Work 0.66 0.30 0.38 0.57
Hardness 0.71* 0.35 0.76* 0.76*
Adhesiveness 0.81* 0.67* 0.75* 0.83**
Springiness 0.59 0.08 0.79* 0.70*
Cohesiveness 0.46 0.53 0.57 0.54

*Significent at 5% level (r>0.6664), **Significent at 1%
level (r=0.7977)
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Table 9. Regression between sensory variables and instrumental variables ( n=7, y=k,x+k,} and optimum instru-

mental values

y X k, ko r Optimum x (when y=0)
Hardness Tha M 0.0008 —2.34 0.82 2900 (10° dyne)
Stickiness Tst A 0.0844 —0.978 0.67 11.36 (10° dyne)
Springiness Tsp S 46.238 —44.38 0.79 0.96
Shortness Tsh M 0.00074 —24 0.84 3136 (10° dyne)

Table 10. Regression between overall scores and instru- Table 12. Actual and predicted values for multiple li-
mental variables (n=7, y=k;x*+k,x+ky) and optimum near regressions of overall score as a function of instru-
instrumental values mental values(cohesiveness, adhesiveness)

x ke K, Ko 2 Opt. x (when y'=0) Overall score

M —294E-07 0002 040 089 3911 (10* dyne) Actual Calculated Residual Percent

A —0.02566 0.546 218 0.89 104 (10" dyne)

S ~37856 75085 —367.3 049  0.99 5.26 5.37 0.11 21

4.61 461 0 0
5.07 510 0.03 0.5
Table 11. Multiple linear regression overall score and 4.86 501 0.15 31
instrumental variables 3.33 3.56 0.23 6.3
- ~ 341 3.27 ~0.14 42
Constant Instrumental variables coefficient Coefficient of 5.99 489 —0.39 8.1
Cohesi- Adhesi-  work Maximum  correlation Standard error of estimate: 0.263
Veness veness force

2.69 6.25 —0.095 094
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