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Optimal Sterilizing Condition for Canned Ham
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Abstract

Quality stability of canned ham sterilized at 105, 110 and 115°C with different Fo—values(F,) was
evaluated to optimize the relation between energy consumption during sterilization and quality
changes of the final products. Viable cells were not detected in the products sterilized with F,>
4.24min. There were no remarkable quality changes in pH, volatile basic nitrogen content, peroxide
and thiobarbituric acid value of the products sterilized with F,>4.24min. But the content of amino
nitrogen increasing slightly with increased F,-values of sterilization. The products sterilized with
Fo-values of 4.24~6.35min revealed desirable quality in texture and sensory scores as compared
with those sterilized under different conditions. The products sterilized at 110°C with F, of ca. 6.0min
revealed the highest sensory score in overall acceptance and no remarkable quality changes during

storage at 18, 25, 37 and 50°C for 3 months.
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Table 1. Conditions for texture profile analysis of
the canned ham

Instrument Instron Mode] 1011
Sample size 2% 2% 2(cm’)
Deformation 50%

Crosshead speed 20mm/min

Chart speed 40mm/min

Load range 10kg

Table 2. Proximate composition, viable cell count and some chemical values of raw ham

Moisture 69.8%
Crude protein 20.3%
Crude lipid 6.5%
Ash 2.2%

. Carbohydrate : 1.2%

VBN 7.4mg/100g

Viable cell 6.7 X 10°counts/g
pH 6.22
NH:-N 96.0mg/100g
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Table 3. Viable cell count in the canned ham after sterilization

A 7l Ar#g 99 pH, NH.-N ¥, POV % TBA-
7}e} #3}E Fig. 1) vehisich
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ojmlale Aoz 2AHT NHe-No| 42 AwkA
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3 2713t 7 8o Hl=E gl ¢l Taguchi 5
(17), Lee =(18), Jung 5(19), Han $(20)9] =A%
o] mLoll o] Al e) o £3) FAabel Y AL
FZ= gt}

A u}Atgte) o}e} A S = carbonyl 33HE <] mal-
onaldehyde®} -2 AL 7Hd o &)l F3 5
At 98 9 w2 B E wE T2
o ko] At H4stA gt YelR £ el
A el o9 e #A 9 A8 =g Yehle
POVE Z271(Fo-3t; 08)elE 20meg/kg 2 53]
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(Unit : CFU/g)

Sterilizing temperature Fo-values Viable cell counts
O] (min) Aerobic Anaerobic
105 1.19 L7%10° 9.0x 10!
2.24 12x10° 40x10!
315 40x10' 2.0x 10"
331 5.0x 10" ND
432 ND ND
6.23 ND ND
831 ND ND
10.36 ND ND
110 1.15 3.1x10° 1.7%x10?
2.43 8.0x% 10! 6.0x 10!
3.09 9.0x10" 50x 10
3.37 3.0x10" 1.4x10'
424 ND ND
6.12 ND ND
8.09 ND ND
10.17 ND ND
115 121 2.4x10° 2.1x10°
2.14 1.3x10° 8.0x10
2.94 3.0x 10' 2.0x 10"
341 2.0x 10" ND
431 ND ND
6.35 ND ND
8.46 ND ND
10.44 ND ND

ND : Not detected
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Fig. 1. Changes in pH, NH2-N content, POV and TBA value of the canned ham during sterilization.
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Table 4. Influence of sterilizing conditions on the color values of the canned ham

Y 22 A rtdATRAd FY AT

Sterilizing temperature Fo-values Color values
°C) (min) L a b AE
105 0 37.0 5.7 6.5 54.6
432 35.0 85 59 60.1
6.23 354 9.5 52 62.2
831 35.8 85 48 64.1
10.36 350 7.8 45 65.6
101 0 37.0 5.7 6.5 546
424 354 8.7 6.1 61.4
6.12 35.2 9.4 5.8 62.4
8.09 356 81 51 64.5
10.36 35.4 8.2 5.0 66.2
115 0 37.0 5.7 6.5 54.6
431 35.2 8.8 6.3 63.1
6.35 36.0 9.3 59 634
8.46 35.7 85 5.4 65.8
10.44 35.2 8.1 5.1 67.2
Table 5. Textural characteristics of the canned ham
Sterilizing temperature Fo-value Cohesiveness Hardness Springiness Chewiness
°C) (min) (=) (kgy/cm®) (-) (kg¢/cm’)
105 0 3.84 8.87 071 24,18
432 2.1 6.70 057 10.35
6.20 2.64 7.18 0.50 10.30
831 2.52 7.22 043 7.80
10.36 2.48 732 041 7.44
1242 2.32 6.72 0.40 6.24
110 0 3.84 8.87 071 24,18
424 2.67 7.00 0.55 10.28
6.12 2.63 7.60 0.52 10.39
8.09 2.54 7.80 0.42 8.32
10.17 2.46 790 0.39 758
12.13 2.34 7.12 0.38 6.33
115 0 3.84 8.87 071 24.18
431 2.64 7.12 0.53 9.96
6.35 2.60 7.56 0.52 10.22
8.46 2.55 7.72 0.43 8.46
10.44 2.45 794 0.41 798
12.34 241 6.89 041 6.80
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Table 6. Sensory scores of the canned ham”

Zofu) - ZARE - PRG - YR 2

Sterilizing temperature Fo—value Overall
©C) (min) Taste Odor Color Texture acceptance
105 432 4.00° 3.95° 395° 4.00° 395

6.23 5.00° 455° 5.40° 5.45° 5.15%®

8.31 3.80° 3.80° 365° 3.50° 3.65°

10.30 3.30° 3.10° 2.75° 2.35° 275

110 424 395° 395° 405° 3.80° 405"
6.12 495%® 4.85° 5.70° 5.70° 550°

8.09 40° 3.75° 355 3.50° 3.70°

10.17 3.20° 3.50° 2.80° 2.75° 295>

115 431 40° 4.0° 4.0 4.0° 4.00°
6.31 4.95% 4.25° 5.60° 5.45" 530

8.14 405° 405 4.30° 4.15% 4.30°

10.44 3.70% 3.50° 3.30° 3.10° 3.20°

Numericals having same superscript are not significantly different in p<0.01
UReference product was stored at room temperature for 60 days after processing

Table 7. Changes in viable cell count of the canned ham sterilized at 100°C with Fo-value of 4.24min during storage

(Unit : counts/g)

Storage temperature(°C)

Storage
days 18 25 37 50
15 ND ND ND ND
30 ND ND ND ND
45 ND ND ND ND
60 ND ND ND ND
) ND ND ND ND

ND : Not detected
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Fig. 2. Changes in pH, NHz-N content, POV and TBA value of the canned ham sterilized at 110°C with Fo-value

of 4.24min during storage.

Table 8. Changes in textural characteristics of the canned ham sterilized at 110°C with Fo-value of 4.24min during

storage
Storage temperature Storage Cohesiveness Hardness Springiness Chewiness
°C) days (=) (kgy/cm®) (=) (kgy/em®)
18 0 2.67 7.00 0.55 10.28
15 2.65 740 0.57 11.18
30 263 750 0.58 11.44
45 2.61 7.70 0.55 11.05
60 2.62 7.73 0.53 10.73
75 2.59 7.78 053 10.67
90 2.60 772 0.51 10.23
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Table 8. continued
Storage temperature Storage Cohesiveness Hardness Springiness Chewiness

°C) days (=) (kgefem®) (=) (kgy/em®)

25 0 2.67 7.00 0.55 10.28
15 261 7.50 0.52 10.18
30 2.62 765 0.51 10.22
45 2.59 7.69 0.49 9.76
60 2.57 7.74 0.49 9.75
75 2.56 7.71 0.46 9.80
90 2.55 7.74 0.47 9.07

37 0 2.67 7.00 0.55 10.28
15 2.62 750 054 10.61
30 2.60 7.65 052 10.34
45 2.58 7.80 0.51 10.26
60 254 7.76 0.48 9.46
¥6) 253 7.65 045 871
90 251 7.70 0.45 8.70

50 0 2.67 7.00 0.55 10.28
15 2.60 7.60 0.56 11.06
30 2.54 7.74 053 1041
45 251 7.86 0.50 9.86
60 247 7.60 047 882
75 243 7.40 0.45 8.09
90 2.35 7.10 0.42 7.01

gejdie, sl By kA A A Fe FA L HES
Atk Fo-gt 4.24% =l qte] 244 477 A FelA
€ AFE F v E0] AEH AT Fo-3t 4245 o149
FA oA AFE PollA = Fo-ghol ARvlatx A7
%ol pH, POV © TBA-7}7} 2 #1318 Ro|z] okste
o, NHp-N ghefat vlgk Z7)sle 34 vyt P9
Azol AN F-3t 4.24~63HF Az o
A2lg o) Fale] 71 Ftvh. 2= Y9 gt
A, A7z, 227 5& T FEHE st s
o 110°Cell A Fo-3k 63 A =7} AE9] F3d604 7}
A A 7l AE 219 ALE BE gl 110°C
AN Fo-3k 42489 2702 7ldAFE F 15~
50°CY) 2= oA 9097 AT T2 4
< Ao "HEstk fsdc.
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