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Study on test methods of crispness rice candy
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Abstract; The physical properties test of the crunchy rice candy was
carried out with a texture analyzer under compression mode. The
crispness of the crunchy rice candy was tested using the sensory eval-
uation method and was adopted the compression mode a texture ana-
lyzer. Spss statistical analysis software was applied to the data of
crispness sensory eveluation and texture test. Subsequently, the
forecast model was constructed for the crunchy rice candy crispness
by analyzing the correlation between the data of crispness sensory ev-
eluation and texture test. The results showed that: the best testing
speed was 1. 0 mm/s, the compression deform deformation was
50%. The Peak Positive Force (X;), Positive Area(X;), Area To
Positive Peak(X3), Linear Distance(X,)data were very significantly
correlated with the crispness of the crunchy rice candy. The predic—
tion model was Y= —4. 130+0. 241X, —0. 101X, — 0. 487X;3 +0
. 128X, the correlation coefficient was 0. 977, P<C0. 05, and the
model can predict the crispness of the crunchy rice candy.
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Table 1  Sample Formulation g

25.0 36.0 22.0 0.1 7.0

30.0 36.0 22.0 0.1 7.0

35.0 36.0 22.0 0.1 7.0

40.0 36. 0 22.0 0.1 7.0

45.0 36.0 22.0 0.1 7.0

50.0 36.0 22.0 0.1 7.0

55.0 36.0 22.0 0.1 7.0
1.3.3 10

[5.9.10]
9
7 ) 2, 10
()
2

Table 2 The sensory evaluation criteria of the crispness

for crunchy rice candy
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The typical texture graph of the crunchy rice candy
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Table 4 The sensory evaluation results for crispness

1 2 3 4 5 6 7

/ 1.70£0.25 2.1040.44 3.1040.32 4.004+0.34 4.40£0.45 5.10£0.37 5.9040.45

5

Table 5 The test data of the crunchy rice candy at different texture speeds

(mm =+ s 1)

Pf Pa A Cp Ld

1.0

20.332040.230 2 30.115943.757 4 7.278 1£3.090 4 3.000 0£0. 828 4 22.085 844.873 7

33.079 742.679 4  60.174 9£7.746 6 31.963 547.949 2  17.000 024=0. 000 0 64.564 4£9.010 7

37.686 3E4.5111 75.924 8£8.687 4 33.076 8E3.669 6 15.200 0£4.949 7 60.951 8£6.607 0

45.758 747.880 3 93.490 849.447 3 45.077 343.881 5  14.200 04=0. 707 1 86.208 04=7.445 5

45.667 9£3.795 2 92.033 5+13.055 8 39.547 4420.746 3 13.000 0£2.828 4 78.219 4£5.249 8

45.052 443.191 8 87.943 2£11.684 1 27.746 6£8.3359 9.000 0£0.000 0 55.946 9£6.884 4

48.366 243.299 8 95.909 54+8.557 0 42,023 14+15.340 6 12.000 04+2.727 9 106.645 8+19.801 9

28.803 14-3.863 5 9.462 5+0. 880 0 3.914 3£0.877 7 1.000 04-0. 000 0 28.71

o

27.345 641.696 0 10.952 441.831 8 4.247 7£0.327 4

Do

6+6.773 1

200 0£0.707 1 32.012 3+2.1155

35.232 844.593 2 14.459 544.629 3 7.2434+£2.063 8 3.000 0£1.414 2 48.282 647.261 3

40.673 546.809 2 16.588 843.072 1 5.039 2£0.882 2

e

47.202 440.1059  21.562 3%1.324 4 10.520 845.443 9

wl

45.796 1420.472 2 19.042 442.098 1 6.610 9£0.791 1

Do

57.439 7£2.050 0 24.569 4£1.896 0 13.065 4£4.184 0

[}

25.179 640.353 7 19.363 243.737 1 7.298 1+£4.569 6

ul

.0000E£1.414 2 38.582 447.9329
.000 0£2.656 9 53.777 8410.714 4
200 0£2.121 3 47.531 022.786 5

.000 0£2.949 7 70.744 6£8.429 3

000 0£0. 000 0 23.210 2+3.191 6

30.287 640.353 7 28.302 84+10.3050 12.927 44+5.318 5 11.000 040. 000 0 46.261 0+7.722 1

38.520 348.647 2 30.792 5+4.2555 19.281 84+6.164 9

©

37.866 244.646 4  38.8323%7.2259 15.324 045.627 9

-

44.308 040.902 7 41.548 34£8.974 9 20.812 543.482 8

o]

44.318 949.247 8  32.402 2£1.102 6 12.064 04=4. 268 2

Do

.200 0£0.707 1 58.831 2410.974 4
200 0£3.535 5 58.071 945.936 8
.000 0£4.242 6 67.704 7£5.944 2

.2000£2.121 3 50.241 1412.668 5

48.125143.1916 50.917 543.499 1 23.482 641.764 7 11.200 04=1.414 2 45.942 741.001 6

25.830 442.988 4 13.090 541. 905 6 5.436 0£1.927 9 3.000 0£0. 000 0 35.236 743.625 7
32.204 542,342 7 19.277 54+1.556 8 9.500 4£3.409 4 4. 000 0£0. 000 0 52.236 547,050 7
37.630 242.129 6 22.3230£2.916 9 12.870 1+£2.498 2 5.200 0£0.707 1 65.028 12£5.980 0
34,865 0411.209 4 20.945 0£6.577 5 11.016 84+6.542 2 5.200 0£2.121 3 58.565 642.979 2
49.368 746.3454  27.090 14+2.191 7 11.925 540. 860 4 4.000 0£1.414 2 54.658 24+1.137 4
49.903 04+1.037 9  36.755 040.945 6 21.849 04+5.9808 11.000 042.828 4 73.863 643.397 4

51.5054£2.4388 29.1159£0.7383 24.678 9£2.7229 12.000 0£2.945 6 53.911 447.097 4
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6 .5,1.5,2.0 mm/s
' . A.Ld ; 1
Table 6 The correlation between texture test .0 mm/s ,Pf.
datas and the sensory evaluation at Pa.A.Ld .
different compression speeds , ,
/ ) o
Pf Pa A Cp Ld
(mm s 1) ,
0.5 0.900** 0,.873* 0.633 0.117 0.741 ’ ’
1.0 0.973** 0.962** 0.791* 0.580  0.872* ‘
1.5 0.960** 0.867* 0.661 0.261 0.741 ' ’
2.0 0.924** 0.857* 0.699 0. 387 0.197 7 (143
s o
o ( > 0.01 3" 1.0 mm/s,
( ) 0. 05 . o 2.2.2 ,
6 , ,P{.Pa 7,
.Cp . 0 8.
7
Table 7 The test data of the crunchy rice candy at different compression deformation
/% Pf Pa A Cp Ld
1 11.027 34+0.461 7 3.569 6+0.214 5 0.975 740.214 5 1. 000 040. 000 O 9.2352+0.671 2
2 11.829 94+0.353 0 3.708 740.468 3 1.674 940. 468 3 3.200 040.707 1 13.250 34+0.391 8
3 15.938 441.290 4 5.103 0£1.1350 3.045 54+1.1350 6.200 0+£2.121 3 21.242 64+2.924 1
20 4 24.196 3£+3.3107 8.623 943. 806 4 5.349 0£3.806 4 6.000 0£1.656 9 24,185 4+2.5556
5 29.757 44+0.141 2 12.230 942.636 1 5.366 5+£1.636 1 7.000 0£0.707 1 39.994 240.991 5
6 20.730 0+0.603 3 8.691 84+0.111 1 2.964 540.152 4 2.200 040.707 1 22.058 440.570 2
7 28.6693+1.3723 11.812842.0108 6.309 2+2.010 8 8.000 044.242 6  35.838 3+8.650 3
1 12.478 3+0.823 8 5.304 9£1.752 3 1.661 1+0.358 4 2.000 041.414 2 10.965 940.413 6
2 15.470 0£0.515 6 8.763 01+1.7459 2.746 84+1.549 5 3.200 040.949 7 16.168 3+2.952 7
3 20.546 5+0.2529 13.289 141.889 2 5.631 2£0.601 9 6.200 0£0.707 1 31.398 140.953 9
30 4 19.316 14+0.936 1 12.551 6+3.209 9 4.683 942.391 4 6.000 0£5.656 9  30.928 943.4150
5 24.6534743.2501 17.808 0+1.968 3 5.912 470.994 4 6.000 0£0.000 0  37.078 741.230 5
6 21.426 9+2.8025 14,122 740.301 8 4,355 141.154 7 4,200 04+0.707 1 23.758 1+2.861 6
7 27.3229+4.478 6 18.331 842.500 8 6.507 1+0.331 8 7.000 0+2.828 4 32.961 140.070 4
1 13.437 0+4.466 5 24.617 0£8.223 8 1.934 0+0.119 8 1.000 0+0.000 0 13.649 5+0.611 2
2 14.6550+£3.856 3 14.901 543.944 2 1.844 5+£0.727 0 8.000 04+1.563 7 14.874 0+0.169 7
3 16.060 0+£3.395 2 33.832 045.8050 2.372 240.7839  10.200 04+1.452 6  20.260 0+1.440 0
40 4 17.554 04+3.634 2 25.9650+1.170 8 2.082 840.450 1 2.200 040.143 2 18.924 0+1. 318 8
5 19.8655+3.444 0 36.286 04,020 0 2.253 60.089 7 6.200 0£0.334 2 21.875041.042 4
6 21.078 041.893 3 37.511 0£2.876 0 2.580 0£0.180 0 7.200 0£1.674 3  23.157 54+2.380 0
7 26.5620+4.7949 38.262543.3885 3.781 2+0.543 3 12.200 0£1.324 4  29.632 040.150 0
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7
/% Pf Pa Cp Ld
1 23.115740.904 9 12.944 1£4.301 0  3.258 3£0.4551  2.200 040.707 1 22.914 5-£2.531 3
2 26.823 1+1.657 0 15.795 640.340 9  6.054 7£3.1639  4.200 04£0.707 1  35.978 1+3.476 6
3 35.5335+5.6620 21.134 243.697 2 9,038 240.3842  4.200 0 £0.707 1 41.384 443.028 8
50 4 40.7059-£2.0865 27.828 144.2054  7.8226+0.278 8  2.000 0--1.414 2 40,287 9+1.310 2
5 38.3805+0.452 1 24.924 141.1110 9,104 14+1.889 0  3.000 0£1.414 2 45.798 343. 693 8
6 42.479 444,450 3  24.011 24£2.830 9 11.896 742.009 8  5.000 0+£1.414 2 56.325 947.517 5
7 46.272 945,218 2  34.295 0£4.301 0 14,374 146.408 3 5.000 0 +2.828 4  72.820 543.688 1
1 15.442443.6639 11.276 0 £6.5198 2.130 2-£0.566 4  2.200 0+2.121 3  17.229 1£1.139 6
2 13.796 940,935 1  9.331 940.437 7 2,747 340.028 7 5.200 0+£2.121 3  18.278 441.466 9
3 12.2484+0.7878  9.442741.1548  1.817540.789 9  5.000 0£0.000 0 14,202 945. 396 3
60 4 20.8780-£1.927 6 14.576 743.535 9  2.936 9+1.2056  6.200 0-20.707 1 22.156 244,071 7
5 21.063 6+3.406 1 28.220 044,503 9 9,449 746.957 7  6.000 0£0.899 5  46.553 446. 761 7
6 25.0515+3.6607 25.284540.8691 4.6495+1.2901 6,000 0+1.414 2  36.492 0+3.589 3
7 36.7803+7.830 1 41.006 9+5.226 8 9,811 647.650 4  9.000 0+1.414 2 50.539 0-7. 669 3
8 2.3
' Spss s
Table 8 The correlation between texture test data . 1.0 mm/s.
and the sensory evaluation at different 50% Pf.Pa.A.Ld
compression deformations s = —4,130+0. 241X, —0. 101X, — 0
487X, +0.128X, (X, .X, . X5 X, Pf.,
M e A cp Ld Pa,A,Ld;Y , )
20 0.868%  0.896%*  0.837*  0.594  0.808* 0.977 P=0.05,
30 0.915%*% 0.895%*  0.804* 0.725  0.720% ' '
40 0.959%% 0.801%*  0.823* 0.320  0.951%* )
50 0.967*% 0.926%*  0.942%*  0.369  0,934%* 3
60 0.900%* 0.863* 0.879* 0.664  0.739% 0
1.0 mm/s; 50% .
t o «C > o001 . 2 ’ x0.
«C > 005 . X,
8 LOmm/s (X, (X4
» Cp , Y=—14.130
’ 506 +0.241X,—0.101X,—0.487X,+0. 128X, , 0.
Pf.Pa.A.Ld ’ 977, P<00.05.
20%,30%,40%,60% . )
, 50% o
20%,30%,40%
’ ’ 3 1 . .
50% [Jl. ,2011,11(3):118~122.
, o, 2 Norman N Potter, Joseph H Hotchkiss. [M].
. . .o : ,2001.
50% . ( 140
45
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