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Study on the deterioration indexes of compressed biscuits by
Weibull hazard analysis
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(Collage of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083)

Abstract: The main deterioration indexes of compressed biscuits were studied. The accelerated experiments
were conducted at 45°C. The changes of chromatic aberration,acid value, peroxide value,and total number of
colonies at 25°Cduring storage were determined. The sensory indexes (hardness and chromatic aberration)
and the physical and chemical indexes at accelerated temperatures (acid value , peroxide value and water
content) were all determined. Weibull hazard analysis was used to determine the acceptable terminal point of
compressed biscuits at 45°C in term of sensory evaluation. The results showed that acid value and hardness
were the major factors during quality deterioration and the sensory acceptance limit of acid value was at
3.28mg/g.
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Table 1 Sensory evaluation
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Fig.1 Changes of quality indexes of compressed biscuits at

25°C during storage
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Fig.2 Changes of sensory indexes of compressed biscuits at

45°C during storage
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Table 2 Sensory evaluation of samples at 45°C during storage

S UL R T
0 4.8+0.4 4.7+0.5 4.9+0.3 4.6+0.5
50 4.5+0.5 4.8+£0.4 1.7+0.8 4.5£0.5
100 4.2+0.6 4.6+0.5 1.2+0.4 4.320.6
150 3.9+0.8 4.8+0.4 1.3+0.5 4.0+£0.8
200 3.5+1.0 4.7+0.5 1.3£0.5 3.6x1.0
250 3.2+0.9 4.5+0.5 1.2+0.4 3.3£0.9
300 2.7£0.8 4.0+0.6 1.3£0.5 2.6x0.7
325 2.4+0.7 3.8+0.8 1.3+0.5 2.4+0.7
350 2.2+0.8 3.7x0.7 1.1+0.3 2.1+0.8
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Fig.3 Changes of physical and chemical indexes of compressed

biscuits at 45°C during storage
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Table 3 Sensory data for Compression biscuit at 45°C during storage
v B
H;J‘dl)ﬂj 1 2 3 4 5 6 7 8 9 1011 /I\lggﬁjjjj 14 15 16 17 18 19 20 21 22 23 24 Bixkid e
0 + + + + + + + + + + acceptable 1.774
50 + + o+ o+ 4+ + 4+ o+ + 4 acceplable 2241
100 + + + + + + + + + + acceptable 2.379
150 + + + + + + 37 + + + acceptable 2.507
200+ + + o+ o+ 4+ -35-36 + + acceptable 2443
250+ + o+ o+ o+ -32-33-34 + + acceptable 2.800
300 + -27 -28 -29 + + =30 -31 + + unacceptable 3279
325 -18 + -19 -20 -21 + -22-23 + + + -24 + -25-26 unacceptable  3.756
350 + -1 -2 -3 + + -4 + -5 -6 + -7 -8 -9 + -10-11 -12 -13 + -14 -15 -16 -17 unacceptable  4.520

VE s+ PP TR s - PP N AT

A IR A 5 RS 1R 5 BT DUAS S0k 8 LAk o I B 4R
FRIEAT Weibullfa 307 o

2.2.5 LIS E FEARIWeibul 15 35 73 M1 45 21
FEAE DT AEA5CIC i 4% A5 N SRR b 10 BB PPN 45
HILFR3, Weibull AR & B H 471 45 3 WK 4777 - A
Weibullfi5 55 53 M2 66t 186 B Fa bR BEAT 43 #7012 X 2 3+
B P 3T AN AN AT 122 52 ) AT 3P HES 37~ , /K 4
KIS T H Weibull R UG FHHEZI R (R4, EKarh
HAE A 1008 AN n] 8252 f P50 5 0 f94(E, S H R
BUE AL, ¥ BBUE FE 5 I 18 FH Weibull J7 #2 3
ATRIE I R4. NRPRENSE A RIS —DANA]
257 0 AR I 1) 565 150d, SR T AE 150~250d 114 I
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Table 4 Weibull hazard ranking table

s I g sn e s min i
37 150 270 2.70 18 325 5.56 76.20
36 200 278 5.48 17 350 5.88 82.09
35 200 2.86 8.34 16 350 6.25 88.34
34 250 294 11.28 15 350 6.67 95.00
33 250 3.03 14.31 14 350 7.14 102.15
32 250 3.13 17.43 13 350 7.69 109.84
31 300 3.23 20.66 12 350 8.33 118.17
30 300 3.33 2399 11 350 9.09 127.26
29 300 3.45 27.44 10 350 10.00 137.26
28 300 3.57 31.01 9 350 11.11 148.37
27 300 3.70 34.72 8 350 12.50 160.87
26 325 3.85 38.56 7 350 1429 175.16
25 325 4.00 42.56 6 350 16.67 191.83
24 325 4.17 46.73 5 350 20.00 211.83
23 325 4.35 51.08 4 350 25.00 236.83
22 325 4.55 55.62 3 350 33.33 270.16
21 325 476 60.3
8 2 350 50.00 320.16
20 325 5.00 65.38 1 350 100.00 420.16
19 325 5.26 70.65
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Fig.4 The Weibull distribution of flavor at 45°C during storage
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