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. 2530 . (Dendrocalamus asper Back.) :
. 2535. F402
. 2536.
, 12531
667322 ( 2).
1
2535
1.16-19 2536
. 2536. 2535/36.

1.16-19 2536
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Mrolta chroma meter

IMinolta chroma meter 1cr 300 series

10 1
5 1
L,a
L
a (+)
(-)
(+)
(-)
Texture analyzer
Texture analyzer  (TA XT2)
1
2. Calibrate force
3 P2 =2 nm Dia cylinder

stainless
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Mol Measure force incompression
Option  Retum to start
Pre-testspeed 20/
Test-speed 20 |
Post-testspeed 100 |

o)
peak
3 Brookfield Viscometer
Brookfield Viscometer, DV Il Plus
No 52 05m
speed 05 RPM 20°C 3
4 ( % Drain weight ) AO.AC. (19%1
L
2 2
3 5 °c

(%6Drain weight )



660

112
(Y%Drainweight ) = X100

(Trarmitance) Cheng (1999

1 ' 5
(%T)
Spectrophotometer
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A.0.A.C.(1995)

1 2-5 Aluminium dish ( 100 °c
Desiccator )
0o t2 °C

3 Auminium dish Desiccator 1/2

% £y : ) x 100

AQAC. (1995)

1 10 Kjeloahl flask ~ Antibumping
beads 2-3
2 (Kjeltas Qu35)1
2
3 Kjelcahtherm
1 250°c 15-20
2 400°c 30-45
3
4 50 Kjeldahl tube

Vapodest 0%



™
Vo —

; / l /)’ \ \ ‘;.

A 768\ o

w2\ TG 7‘5

\\'.1_‘\\\\ ‘ '/i. @b y

N R 114

=
\
)\

A
%oy

&
S

$RIFURNTNNAUFILETATAENTALBINNNANNIT NN 4% 50 Nadans

3-4
6. 300
7
01N
(%) = (ml) x (N) x 14
()XW
A = (% X6.25
AQ.AC. (1995)
1 2 Thimble
Whatrman NO.1
100-105 °c
2. Thimble
3 Petroleum ether 80
4, 3-4 150°  silicone al

) Petroleum ether
100 OC 1

) Desicator



AOAC. (1995)

2 Crucible

Miflefurmace 600-. 2
Desiccator

VE ()Xo
()
AQ.AC. (199)
2
600
1 1.25% 200
1
0
Whatman No. 41
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125%

200
]
10+2° 2
Desiccator
Crucible 600 + 15°c
2
Desiccator
Crude fiber
09 = - ) X100
1
100
Ranganna (1977)
3 CaC0301
85% Acetone 25 2
Supernatant 2

supematant supematant



1

4, Supernatant 85% Acetone
250
5. Supernatant 50 Separating funnel  Ethyl ether
50
6. Ether 2- 10 ml Ether extract
Ethyl ether  Volumetric flask 100
1 Anhydrous Na25045
8. 660 642.5
Spectrophotometer
( )
= (112x0D 660 ) + (680x 0D 6425 )
. 8 (Total acidity %) AOAC. (199)
L (NaOH 01 N NaOH 4.0
\olumetric flask 1 1
( Co2 )
2 Potassium hydrogen phathalate (KHC3HD4)
KHCHD 4 | 120 - 2 desiccator
2.0-2.4

Volumetric flask 100
Normrality
Potassium hydrogen phathalate 25

flask
3
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Normlity

N NaOH = KHOHD1 ()X L000X%
NBOH (1) X204.23 X100

1 Hask 25
01N

(%) = NBOH () XN NaOH X100 X64
() X100

AOAC. (1995)

1 2
2 200 200
2
2 40 80
300
3 Rl
4, Buchner funnel 1
( 100°0 3 )
vacuum pump &0

o) 100 0 2



AS

10
1.
2.
3 /
3 blank
22
)
4
20
0.08 % 1
5.

3.5

119

X 100

' . (Pearson. 1970)

100-200

05%1

blank

(+)

3.5 Q)



Al

(pH meter) Horiba,F-21

120



1 (Total plate count)
) 1:1011:100  1:1000
25 225 1:10
1:100,1: 1000
2 1 3
4, Plate count agar (PCA)
45 °c 15
4, (Incubate)
H-3c
D, 30- 300
.2 ( Fat sour ) ( Thermophilic )
(Mesophilic)
1. 1:10 25 g

48 3 ( Bacillius stearothermophilus )



? ! (Thermophilic anaerobes )

C. thermosaccharolyticum

1. 1:10 25
225
2, 1

4
5., 2% ( ) 4
4. 55 °c 48 - 72

( Gram positive )

(Putrefactive anaerobes)

c.botulinum 1c. sporogenes C. perfringens

3 35- 37°C 72 96

1 (Plate count agar)

| 1000

Di°c D



15

20

123

(Dextrose tryptone bromeresol
purple broth )

i 10
5

0.04

1000

(Beef heart infusion medium)
10

5
( ) 50

1000

7.6 1 ' 15

121 °c 20

100 °0 3
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1

1. (Death rate constant Decimal reduction time)

D value
90 %

D

2. Z (Z value) °F °c TDT curve 1 log
cycle D 10

3. Fo (Sterilizing value) 250 °F

Z =18( Z 18 Clostridium

botulinum )

4,  fh 1 log cycle

5. Come- up time (CUT)
6.  Corrected zero
Come- up time  0.58
1. IT (Theoretical initial temperature) Cold point
8. jl ( Pseudo- initial temperature )

Corrected zero X '

9. log g fh/ log g Fh/
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10. H
F 1 250 °F
H =log-~l (250-RT/Z)
11.  Bb ()
1. C- enamel 300x 407 19 mm
Cold point
233 ¢ 192 g Flead space 10/32
300 x 407
Vi Cold point
210 g 190 ¢ Flead space
15/32
2. Steam exhauster 5
75 - 80 °c 65 - 75 °c
3.
(RT) 121 C Come-up time (CUT)
(IT) Cold point
Zero time 1
3
4.
Cooling
40°c

Heat penetration data 1 2 Heat penetration data
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.1 Heat penetration data ,

121° CUT=9 24
Cold point Cold point
( (°C) (F)
0 75.1 167.18
1 74.8 166.64
2 74.1 165.38
3 73.4 164.12
4 12 161.6
5 75 167
6 80.5 176.9
7 92.3 198.14
8 105.4 221.72
9 110.2 230.36
10 1133 235.94
11 116 240.8
12 117.7 243.86
13 118.6 245.48
14 1194 246.92
15 119.8 247.64
16 120.1 248.18
17 120.3 248.54
18 120.4 248.72
19 120.6 249.08
20 120.7 249.26
21 120.8 249.44
22 120.8 249.44
23 120.9 249.62

24 121 249.8



26
27
28
29
30
31
32

Cold point

(°c)
112.9
110.9
107.4
104

100.5
84.4
75.2

Cold point
(°F)
235.22
231.62
225.32
219.2
212.9
176.72
167.36

130
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2 Heat penetration data

121°%< CUT=8 ' 9%
Cold point Cold point
() > (°F)
0 63.1 145.58
3 63.5 146.3
6 64 147.2
9 64.2 147.56
12 65.8 150.44
15 69.1 156.38
18 73.5 164.3
21 18.2 172.76
24 83 181.4
27 87.5 189.5
30 91.9 197.42
33 95.3 203.54
36 98.6 209.48
39 101.5 214.7
42 104.1 219.38
45 106.4 223.52
48 108.3 226.94
51 110 230
54 111.6 232.88
57 112.8 235.04
60 113.9 237.02
63 114.9 238.82
66 1152 239.36
69 116.4 241.52

72 1171 242.78



75
78
81
84
87
90
93
96
99
102
105
108
111
114
117
120
123
126
129
132
135
138
141
144
147
150

Cold point
(°C)
117.6
118
118.5
118.8
119
1194
119.6
119.8
118.3
114.5
109.7
104.9
99.9
94.6
88.8
82.9
17.2
71.8
67.2
61.4
58.1
55.5
50.9
47.5
44 .4
43.5

Cold point
(°F)
243.68

2444
245.3
245.84
246.2
246.92
247.28
247.64
244 .94
238.1
229.46
220.82
211.82
202.28
191.84
181.22
170.96
161.24
152.96
142.52
136.58
131.9
123.62
117.5
111.92
110.3

132
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5. Heat penetration data Semilog
3 cycle
(RT- 1) cycle ( RT - 10) cycle
(RT- 100)

6. ( ) (°F)
Heat penetration data curve
1 2

1. 2

1. lag factor

2. th Slope of heat penetration curve

J

L Corrected zero of process (Heating

value) Corrected zero of process (CUT) 0.42 42 % CUT 1
Corrected zero of process 0.58 58% CUT CUT =9

Corrected zero =0.58 x 9 =5.22

2. J Corrected zero ' 1

Heating curve IT (theoretical IT)
J

J =RT-IT

3. I

| = RT- IT, IT = Initial Temperature
4. J ('lag factor)
J=Jl/1
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Bb (Process time) RT, IT, J, th Fo

Fo

fh
Bb

I = RT-IT

1)

log g

F =

Bb (Process time)

z
Fo
RT
IT

heat penetration curve

Fo

fh/

.3 RT
log’1l (250-RT)
18

=18 °F

=6

=250 °F

= 167.18 °F CUT =9



Heat penetration curve

L. fh( 1log cycle) = 10.7 - 45 = 6.2
2. Corrected zero Come up time 9

= 0.58x9 =5.22

3. J=RT-IT =250-172 =T78°F
4, | =RT-IT =250-167.18 =82.82°F
5.3 =JI/I =78/82.82 =0.942
6. logJl = log 78 = 1.892
7. A 3 10 BORNZ =1
8. fu = fh = 6.2 =1.033
Fox A 6
filu = 1.033 log g -0.237 A4

9. log JI- logg = 1.89-(-0.237) = 2.127
10. Bb = fh(log J1 - log g ) = 6.2 X 2.127 =13.19

11. Process time Operator's process time (Pt)
B =Pt +0.421
Pt =B-0.421

Pt = Operator’s process time
I = Come up time (CUT)
Pt =13.19 - 0.42 (9)
= 1319 -3.78 =941

15 121 °c
Fo

15

135



ol

Fo 15

J

th

Be
I

J

log JI

JI/I = 78/8282 = 0.942

10.7-45 = 6.2

151RT = 250 11T = 167.18
RT- IT = 250 -167.18 =82.82
JX1=0.942 X 82.82 = 78.01

= log 78.01 = 1,892

logg = logJl - Be

log g

(-2

fh
1.892-15 =1.892-2.419 = -0.527
6.2
= -0.527 fh  =0.810 (
Fo = fh = 6.2
(fh/ ) F 0.810x1
Be (Process tine)
Z =18 F
Fo=16
RT = 250 °F

IT = 14558 °F CUT =38

136
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Heat penetration curve

1., =65-17 = 48

~

9.

Corrected zero =058 x 8 —4.64
Jo= RT-IT =250-105 = 145
| =RT - IT = 250-145.58 = 104.42

J =JI/1 145/104.42 = 1.389
Fo =6 1log J = log 45 = 2.161
A 2 10 <B0~RT)Z = 1
fhiu = fh = 48/6 =8
Fo x A
fhlu = 8 logg = 0.894 ( 5)

10.log J1- log g =2.161-0.894 =1.267

11eBe =, (log JI ~log g)

= 48x 1.267 =60.81

12. Operator’s process time (Pt)

Pt =B -0.42 |
60.81 -0.42 (8)
60.81 -3.36
57.45



Fi VALUES FOR VARIOUS RETORT TEMPERATURES (°F.)

RT F RT F RT F

214 100.00 233 8.799 252 0.7743
215 87.99 234 1.743 253 0.6813
216 7743 235 6.813 254 0.5995
a1 68.13 236 5.995 255 0.5275
218 59.92 31 5275 256 0.4642
219 5275 238 4.642 257 0.4085
220 46.42 239 4.085 258 0.3594
21 40.85 240 3.594 259 0.3163
222 35.94 A1 3.163 260 0.2783
223 31.63 242 2.783 261 0.2449
224 2183 243 2449 262 0.2154
225 2448 244 2.154 263 0.1896
226 21.54 245 1.896 264 0.1668
21 18.96 246 1.668 265 0.1468
228 16.68 247 1.468 266 0.1292
229 14.68 248 1292 267 0.1136
230 1292 249 1.136 268 0.1000
231 1136 250 10 269 0.0880
232 10.000 21 0.8799 210 0.0774

Reprinted from Calculation of Processes for Canned Foods,
American Can Company, Barrington, lllinois.



139

log g

fhiu

LOG G GIVEN FH/U

LOG G FH/U LOG G

FH/U

LOG G FHIU  LOGG

FH/U
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flu mj log g

LOG G GIVEN FH/U

LOG G FHIU  LOGG FH/IU  LOGG FH/U  LOGG

FH/U



249F

248

24,

246

245
244

i

230

220

210

200
190

B

14558 °F [*

11'“’5"' -fh- 66-17

100 ;7.:/" 43 1 '}

C 369 1251820 2% 22303336 9424548515457 h083bbh9 22?5 28 8184 87 90 939h 99

come up time

corrected zero -

.1 Heat penetration curve

I log cycle

8

0.58-8
- 4.64
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249 F

24¢

24?
£46

245
44

£44
440

230

Lo |
7 {1 1og cycle
220 99

210
20

% Yo 172F A
AT |

| fh *107-45~
» 6-2.

Qe p e *9
corrected 280 * o563

= 5.22

| OEEHR L ) PSR T

12" 3 " fa 7m 8 9 10 1’ 12 13 14 15 16 1? 18

.2 Heat penetration curve
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