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Thesis Title Production of Canned Mangosteen in Syrup
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Major Program Food Technology
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Abstract

The effects of added calcium chloride or lactate salt at different concentrations
and soaking times before canning on firmness of canned mangostesn were studied,
The optimum condition for seedless mangosieen and mangosteen with seed was
soaking in 0.76% calcium lactate solution with 0.5% citric acid for 6 min and soaking
in 0.76% calcium chloride solution with 0.6% citric acid for 10 min, respectively. The
highest acceptable packed syrup was sucrose syrup 30 “Brix {cut out brix) with 0.2%
caleium chloride and 0.1% citric acid. The treated mangosteen was packed in 307x409
enamel can, filled with syrup and then processed in retort 108 oC or in boiling water or

in water 92 °C until cold point was reached 92 °C for 1 min. Organoleptic evaluation of
| canned mangosteen by taste panel showed that the most acceptable products were
obtained from canned mangosteen processed in boiling water for 20 and 23 min for
seedlees mangostesn and mengosteen with seed, respectively, The I value (T=
197.62 OF, Z= 16 0F) of the products were 1.23 for seedless mangosteen and 1.10 for
mangosteen with seed. ‘

Shelf kife prediction by Qy, method indicated that product can be kept safety at
ambient temperature for 21.18 and 104.88 wesks for sesdless mangosteen and
mangosteen with seed, respectively. The product was stored at ambient temmperature
for 6 month. The color of canned mangosteen was slowly changed to yellow. Chemical
properties were slightly decreased while organoleptic properties ie. appearance, color
and overall acceptability were inferior. However the quality of the product was still

acoeptable.
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2. 61 Z Manem Tnaugomnfiidensn D T 10 ih (1 log cycle) Sivhadiuaen
wisuladvEonsniraides

l Y PRI 9 i a4 i = =
8. N F (steriizing value) vaneh dmamniifigomgiivilafioraeqiunislu
ds

amasfidmue lumalden F dasuengamgiinliasen 2 1899Aun3 Sfhmane

3N 2 LmﬂﬁﬁUﬁnﬁryﬁwﬂummSm:ﬁflmu,asmﬂ'amwwwiamm%’au (M D, Z)
Type of foods and bacterial groups Approximate range of heat resistance
D value (min) Z value (OF)
Low-acid (pH>4.5) D280 °F
Thermophiles (spores)
Flat-sour (Bacillus stearothermophilus) 40-60 14-22
Gaseous-spoilage (C. thermosaccarolyticum) 3.0-4.0 16-22
Sulfide stinkers (C. nigrificans) 2.0-3.0 16-22
Mesophiles (spores)
C. botulinum (type A&B) 0.1-0.2 14-18
C. sporogenes {P.A. 3679) 1.0-1.6 14-18

Acid-foods (pH 4.0-4.5)
Thermophiles (spores)

B. coagulans (facultatively mesophilic) 0.01-0.07 14-18
Mesophilies (spores) D,_212_\0F
B. polymyxa Wa¥ B.macerans 0.1-06 12-16
Butyric anaercbes (C. pasteurianum) 0.1-05 12-16
High-acid foods (pH<4.0)
Mesophilic non-spore forming _ Dlﬁﬁ
Lactobacillus spp., Leuconostoc spp. 0.5-1.0 8-10

Yeasts @Y molds

A Sfumbo .(1973)
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MmN 3 (i)

&0 Tou waensstas - emadidningay nauaLamRi
(paFnu5nd) nssaumsshide

Wi nulasafioudiyn 30 “vnd 20 Wit linéton

INTHAT® - nsslasiafaniyn 36-40 15 10 wift b niten v o

| nssiisgadevinsigamgdl 76.7 %

o mslbasfoufiyn 40 “15 7 12 w#t i iden

furlesm navasndanfyn light syrup 12-16 wift e

He3lg nsvladedaufyn 30 “1And 16 wift Twiudton

i : Lopez (1981)
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1l
Product Basis of shelf-life Q,, (70-88 °F)
apple overall quality 1.6
apricot loss of 10% thiamin 3.0
loss of 20% thiamin 1.6
loss of 10% vitamin C 1.7
logs of 20% vitamin C 3.1
loss of 10% carotene 1.7
blackberry | overall quality 15
blusburry overall quality 16
cherry overall quality 1.7
fruit cocktail overall quality 1.8
grapefruit overall quality 1.7
loss of 10% vitamin C 1.6
peach ' loss of 20% vitamin C 1.6
loss of 10% thiamin 47
loss of 10% carotene 1.6
pineapple loss of vitamin C 1.3
overall quality 1.8

3 : deuasn Labuza (1982)
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1 3.4 4910 069 930 0.36 0.85
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\

- thlulgulu water bath qomgf 70 % Wi 16 Wil
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- sasliiu nawh Wiunasdny NaOH 1 uadues
- tuSsnasdneinduiu 100 wa.
bl loemenssitude 1
MU
USsnoshmaiang , shanatima (Fouay) = Factor x 1510480918 % 100
lowsas x Yssnasihmehe

5. USinnuinaius Iﬂamif‘l,saL@i'mﬁ’nmsasma'[ﬂﬁm%amﬂaétmmmwmmyu 001N
(Rangana, 1977)
gl
1. saturated ammonium oxalate solution
2. methy! red indicator a¥m methy red 0.6 NN Muoanasad 95%
3. dilute acsetic acid (1:4)
4. dilute ammonium hydroxide (1:4)
B. dilute sulphuric acid (1:4) \fiunsm sulphuric L'i’fu'i'fnsluﬁlmé"uaaiw%m M
ity Useslr Bunassusnes
6.0.1 N potassium permanganate (KMnO, )
7. 0.01 N potassium permenganate % 0.1 N KMnO, &1 10 18, 15u5nms
Foerbindadin 100 s, wfamamsavmelnadtly
Atme
1. thdhathaiqansetashidilanld plender Foiwinwiven 30 n¥w e
msudoaniilnemssbimaatu udunminguimaige aunssiisidiisen Rl
2. \§ 20% HC1 50 sia. guli¥anuu water bath 30 wift nsasrhminssmunsaaue’
a4 salufinined Suevnouunssasniseie HC)
3. wehravmeadwnaUSEIgs 100 sa. WEnSnasdmingu Didan 20 s,
dlubnines 250 s,

4. \§iyl saturated ammonium oxalate 10 H@. WEA methyl Ted indicator 2 MEA




b, ﬁﬁﬁtﬂﬁ‘ﬂmmiﬂmﬁﬂiﬁtﬁu@‘hﬂﬁmtﬁu dilute ammonium hydroxic
flasmen W uliifunsalaedsnsaedBestiomun sumnmaemuduitmson fomas
RUAEAYINL 6

6. themasehiiliidion Fidbhifufigomgives 4 an. anfunsasmnaze
msoawes 42 Smenoudenindveunsuiunenenlblil oxalate

7. WurswRaunamszanliveg ﬁb’aw%ﬂﬂuﬁ’lH‘b{ﬁa‘»ﬂﬁlﬂ‘ﬂ?ﬂgﬂ‘ﬁmj G HS
5 38, WSO hot plate

8. lmarsvanisTaude 0.01 N KMo, awsrmosmendviimmsan vhszamsnsas
fo 6 sndndvidwsng taadtueavany ongsmaunssissnsazmediiizany

9. mSanesersazats 0.1 N KMnO, 714

s

mg Ca /100 g = titor x normality of KMnO, x 20 x total velume of ash solution x 100

ml of ash solution taken for estimate x wt. of the sample

6. aidiunsasa laefiarfioas
A
Ngadn shétathandein nsewhuheang fMmanselas  Thdhathaldidhi
Tosld blender nsasrhusinming
"memmLﬁunmdmfﬂu‘lﬂ%’ﬁta‘ﬁﬁma%ﬁ;»immstl’s’uﬁaumsasmuﬁwma%mmgw

oy 4.0 uay 7.0
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MANKIN A MmN F dasmdadddsnenszias

maswnish F 1aeA% Equal Time Interval Method (Stumbo, 1973) Fumsihen

lethal rate figamnilehs) quise interval time uashe lethal rate NNENEMINTTL

] ° Y
1 lethal rate sansodmnmldangss

L = 1

g (RT-CT)/7

Se  RT = quwplvemlodushide
CT = gumpiifigeiauifigarasnsnlay
Z = Z value %agadunidchwne Wit 2 = 15 (p)

I@ﬁéﬁﬁdﬁd Clostridium pasteurinum {Stumbo, 1973)
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MWW @ 1 11 Lethal rate uaye F aasufofiifagansulaonundnusmy u
# ¥ A 2 4 [ =y ¢
natlanne 307x409 i lumdlafisrnsiuguung 106 7 an
nseivgeiaudifignmni 92 7 1 wfl

wififh qquﬁﬁagm%’au%ﬁ Lethal rate Lethal rate x interval time
(o) (°F)
0 35 88.7 0 0
1 33.76 92.76 0 0
2 51.32 124.38 0 0
3 65.43 149.78 0 0
4 76.22 167.40 0.0002 0.0002
6 80.85 17763 0.0009 0.0009
RT-106 ¢ 84.14 18345 0.0024 00024
7 85.96 186.73 0.0039 0.0039
8 87.12 188.92, 0.0054 0.0054
9 88.39 191,10 0.0077 0.0077
10 89.85 193.73 0.0115 0.0116
11 90.72 196.30 0.0147 0.0147
12 91.31 196.36 0.0173 0.0173
13 92.40 198.32 0.0233 0.0233
14 93.31 199.96 0.0300 0.0300
cooling 15 94.27 201.69 0.0391 0.0391
16 92.01 197.62 0.0210 0.0210
17 85.31 185.56 0.0033 0.0033
18 79.26 174.65 0.0006 0.0006
19 74.82 166.68 0.0001 0.0001
20 72.16 161.89 0 0
21 68.90 156.02 0 0

734 Lethal rate 0.1816
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MTINUINT @ 2 1 Lethal rate Ugye F saa@aiinmiifsgansiloonayngiuesy lu
- A W = a
nzlasng 307x409 dinsinda lundfflennmiduanmgh 106 s au
nasfiagasoudiigamni 92 o 1 wifl

Wit quumpfifindoudh Lethal rate  Lethal rate x interval time
(‘c) (P

0 33.03 9145 0 Q

1 31.66 83.99 0 0

2 38.98 102.16 0 0

3 45.34 113.61 0 0

4 50.69 123.06 0 0

6 5470 130.46 0 0
RT=106 6 59.97 139.95 0 0

7 67.43 163.37 0 0

8 73.12 163,62 0.0001 0.0001

9 77.08 170.74 0.0003 0.0003

10 80.18 176.32 0.0008 0.0008

11 82.54 180.67 0.0015 0.0015

12 84.45 184.01 0.0026 0.0026

13 86.89 186.60 0.0039 0.0039

14 87.23 189.01 0.0056 0.0056

16 88.63 191,63 0.0082 0.0082

16 89.78 193.60 0.011 0.011

17 90.88 196.58 0.0163 0.0153

18 92.06 197.69 0.0212 0.0212

19 93.01 19942 0.0276 0.0276
cooling 20 93.85 200.93 0.0348 0.0348




TNEUING @ 2 (sla)

103

Wi qmmﬁﬁaﬂ%'aw’zﬁ Lethal rate Lethal rate x interval time
("c) ('R
22 93.23 189.81 0.0294 0.0294
23 90.26 194.47 0.0123 0.0123
24 84.62 184.32 0.0027 0.0027
25 78.20 172.76 0.0005 0.0005
26 72.43 162.37 0 0

994 Lethal rate

0.2182
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MTINUINH A 3 /i1 Lethal rate uaven F gasnfaiininiilagansslaanfudnesglu
naslaatin 307x409 dnshiFialnindan aunssisedauda

nd 92 % 1 Wit
R

wfifi qmmﬁﬁsgm%’awﬁ’q Lethal tate  Lethal rate x interval time
(o) (P

0 34.10 93.38 0 0

1 34.40 93.92 0 0

2 34.70 9446 0 0

3 34.90 94.82 0 0

4 35.60 96.08 0 0

5 39.10 102.38 0 0

6 40.30 10454 0 0

7 42.90 109.22 0 0

8 45.60 114.08 0 0

9 48.20 118.76 0 0

10 50.90 123.62 0 0

11 53.70 128.66 0 0

12 56.20 133.16 0 0

13 59.60 139.28 0 0

14 62.60 144.68 0 0

15 65.90 160.62 0 0

16 72.40 162.32 0.0005 0.0006

17 75.50 167.90 0.0011 0.0011
RT=100 18 79.30 174.74 0.0033 0.0033

19 81.60 178.88 00062 0.0062

20 83.40 182.12 0.0102 0.0102

T T T T T T e e e e e e e T e e e e e e e e e e e e et e —r A e
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MTNNUINT @ 3 (dta)

Wi qumgiiigndanth Lethal rate  Lethal rate x interval time
(o) (°F)
22 86.60 186.08 0.0187 0.0187
23 85.60 186.08 0.0187 0.0187
24 86.40 187.52 0.0233 0.0233
25 86.90 188.42 0.0268 0.0268
26 87.60 180.68 0.0325 0.0326
27 88.20 190.76 0.0384 0.0284
28 88.60 19148 0.0429 0.0429
29 89.20 192.56 0.0506 0.0506
30 8970 19346 06801 0.6801
31 90.30 194,54 0.0685 0.0695
32 90.5 194.90 0.0724 0.0724
33 90.80 196.44 0.0787 0.0787
3 91.30 196.34 0.0904 0.0904
35 91.60 196.88 0.0982 0.0982
36 91.80 197.24 0.0104 0.0104
37 92.20 197.96 0.0116 0.0116
38 92.30 198.14 0.1191 0.1191
cooling 39 92.80 199.04 0.1368 0.1368
40 7520 167.36. 0.0011 0.0011
41 68.20 154.76 0.0002 0.0002
42 60.70 141.26 0 0
43 5830  136.94 0 0

733 Lethal rate 1.2304
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TWHUINT A 4 M Lethal rate uaye F saa@asinmidlnenssiomaulmfusrglu
nalasswa 307x409 shiEalminfion aunssiinedauing
gomgfl 92 °5 1 Wi

Wi apfifigasavd Lethaltate  Lethal rate x interval time
(‘o) (‘P
0 34.10 93.38 0 0
i 34.10 93.38 0 0
2 34.20 93.66 0 0
3 34.40 93.92 0 0
4 35.40 95.72 0 0
5 36.10 96.98 0 0
6 37.00 98.60 0 0
7 37.90 100.22 0 0
8 39.10 102.38 0 0
9 40.20 104.36 0 0
10 41.40 106,52 0 0
11 43.30 109.94 0 0
12 45.20 113.36 0 0
13 47.10 116.78 0 0
14 49.40 120.92 0 0
16 61.30 124.34 0 0
16 54.40 129.92 0 0
17 65.30 131.54 0 0
18 65.70 132.26 0 0
RT=100 19 56090  139.82 o 0
20 67.30 163.14 0.0001 0.0001
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MR a4 (sia)

Wi qunnfifiqasant Lethal rate  Lethal rate x interval time
() (P

22 76.70 168.26 0.00_12 0.0012
23 77.40 171.32 0.0019 0.0019
24 78.7 173.66 0.0028 0.0028
25 79.50 176.10 0.0035 0.0035
26 80.60 177.08 0.0047 0.0047
27 82.60 180.68 0.0082 0.0082

. 28 83.80 182.84 0.0114 0.0114
29 84.60 184.28 0.0142 0.0142
30 85.40 185.72 0.0177 0.0177
31 86.30 187.34 0.0227 0.0227
32 87.20 188.96 0.0291 0.0291
33 88.1 190.68 0.0373 0.0373
34 89.30 192.74 0.0520 0.0520
35 89.90 193.82 0.0614 0.0614
36 89.90  193.82 0.0614 0.0614
37 90.1 194.18 0.0649 0.0649
38 91.1 195.98 0.0865 0.0855
39 914 196.62 0.0929 0.0929
40 91.9 197.42 0.1066 0.1066
41 92.2 197.96 0.1120 0.1120
42 92.60 198.68 0.1294 0.1204
cooting 43 93.50 200.30 0.1669 {.1659
44 82.40 180.32 0.0008 0.0008
15 68.30 18494 0.0002 0.0002

734 Lethal rate 1.0963
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FITHUINT 1 5 f1 Lethel rate Uaze F yaawdainsidsnanssamnfudnmesg u
A by A Q o
nsulasng 307x409 dinehialwingomail 02 °r aunssitsgadou
Dilgamnd 92 °5 1

Wit quinnfifigesaudh Lothalrate  Lethal rate x interval time
(‘c) (')

0 25.20 77.36 ¢ 0

1 26.70 80.06 0 0

2 27 60 81.50 0 0

3 29.10 84.38 0 0

.4 30.20 86.36 0 0

5 31.80 89.24 0 0

6 34.80 94.64 0 0

7 36.60 97.88 0 0

8 39.60 103.28 0 0

9 43.90 111.02 0 0

10 49.10 120.38 0 0

11 52.10 125.78 0 0

12 54,40 129.92 0 0

13 57.90 136.22 0 ‘0
RT=92 14 £9.30 138.74 0.0001 0.0001
16 61.00 lfll 80 0.0002 0.0002
16 63.10 145,58 0.0003 0.0003
17 63.70 146.66 0.0004 0.0004
18 66.50 149.90 0.0006 0.0006
19 70.60 159.08 0.0026 0.0026
20 73.60 164.48 0.0060 0.0060
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MTNNWNA A 5 (da)

wifif qunfifigndaudh Lothal rate  Lethal rate x interval time
(‘c) (‘P
22 75.80 168.44 0.0111 0.0111
23 76.80 168.44 0.0111 0.0111
24 75.90 168.62 0.0114 0.0114
2 76.30 169.34 0.0127 0.0127
26 76.70 170.06 0.0142 0.0142
27 77.40 171.32 0.0172 0.0172
28 77.90 172,22, 0.0198 0.0198
29 78.40 173.12 0.0227 0.0227
30 79.00 174.20 0.0268 0.0268
31 79.60 176.28 0.0316 0.0316
32 80.30 176.54 0.0384 0.0384
33 80.80 177.44 0.0441 0.0441
34 81.60 178.88 0.0650 0.0650
35 82.30 180.14 0.0667 0.0667
36 82.80 181.04 0.0766 0.0766
37 83.20 181.76 0.0865 0.0855
38 83.50 182.30 0.0929 0.0929
39 83.80 182.81 0.1009 0.1009
40 84.20 18366 0.1127 0.1127
a1 84.60 184.28 0.1259 0.1269
42 84.90 184.82 0.1368 0.1368
43 85.20 185,36 0.1486 0.1486
44 85.40 186.72 0.1570 0.1570
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TN A 5 (6iR)

Wi auampfifigaiamdh Lethalrate  Lethal rate x interval time
(“c) ('F)
46 8610 186.98 0.1905 0.1906
47 86.20 187.16 0.1969 0.1959
48 86.60 187.88 0.2188 0.2188
49 86.8 188.24 0.2312 0.2312
50 87.00 188.60 0.2443 0.2443
bl 87.20 188.96 0.2582 0.2582
. B2 87.40 189.32 0.2729 0.2729
53 §7.70 189.86 0.2965 0.2965
B4 87.80 190.04 0.3048 0.3048
66 88.00 190.40 0.3221 0.3221
56 88.20 190.76 0.3404 0.3404
b7 88.30 190.94 0.3499 0.3499
58 8850 191.30 0.3698 0.3698
59 88.60 191.48 0.3802 0.3802
60 83.80 191.84 0.4018 0.4018
61 88.90 192.02 0.4130 0.4130
62 89.10  192.38 0.4365 0.4365
63 89.20 192 56 0.4187 0.4487
64 89.30 192.74 0.4613 0.4613
65 89.50 193.10 0.4875 0.4876
66 89.60 193.28 0.5012 0.6012
67 89.80 193.64 0.5297 0.5297
68 §9.80 193.64 0.6297 0.6297




NTNMUINA A 6 (i)

cooling

11

Wi agifiqesoud Lethal rate  Lethal rate x interval time
(‘o) (')
70 90.20 194.36 0.5916 0.6916
71 90.30 194,64 0.6081 0.6081
72 90.40 194,72 0.6252 0.6262
73 90.60 196.08 0.6607 0.6607
74 90.70 195.26 0.6792 0.6792
75 90.80 196.44 0.6982 0.6982
. 78 90.80 196.44 0.6982 0.6982
77 90.90 196.62 0.7178 0.7178
78 91.10 196.98 0.7686 0.7686
79 91.20 196.16 0.7798 0.7798
80 91.30 196.34 0.8017 0.8017
81 91.40 19652 0.8241 0.8241
82 91.60 196.88 0.8710 0.8710
83 91.70 197.06 0.8964 0.8954
84 91.70 197.06 0.8954 0.8954
85 91.70 197.06 0.8964 0.8964
86 91.80 197.24 0.9206 0.9206
87 81.90 197.42 0.9462 0.9462
88 92.10 197.78 1.0000 1.0000
89 92.10 197.78 1.0000 1.0000
90 80.10 176.18 0.0363 0.0363
91 69.90 167.82 0.0022 0.0022
92 69.30 138.74 0.0001 0.0001

334 Lethal 1ate

26.2815
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MIWHUINT A 6 ¢ Lethal rate sy F voandaiinriieenslemauluniusg lu

RT=92

navtlasane 307x409 cé’fmin%a’luﬁqumqﬁ 9. "% qunssiisgadou
Hiilgomnfl 92 5 1 wift

Wi qufifiqateud Lethalrate  Lethal rate x interval time
(%) (‘P

0 24.70 76.46 0 0
1 24.80 76.64 0 0
2 25.30 77,54 0 0
3 26.70 80.06 0 0

4 28.70 83.66 0 0
5 33.80 92.84 0 0
6 34.40 93.92 0 0
7 39.40 102.92 0 0
8 42.20 107.96 0 0
9 43.80 110.84 0 0
10 44.80 112.64 0 0
11 46.10 114.98 0 0
12 47.90 118.22 0 0
13 51.70 126.06 0 0
14 54.10 129.38 0 0
15 56.20 133.16 0 0
16 68.50 137.30 0 0
17 60.90 141.62 0.0002 0.0002
18 64.20 147.66 0.0005 0.0006
19 66.40 151.62 0.0008 0.0008
20 69.90 167.82 0.0022 0.0022

..._.._.-_._._—..--.-._.._.._._.__..._H..._...-...........-...._-..-..._.._—._._.......___._..._._u._..__._.__,......___._.._.,
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MTWHUINT 0 6 (6l)

Wi qunnRaniauh Lethal rate  Lethal rate x interval time
(°c) (')
22 71.10 169.98 0.0030 0.0030
23 71.20 160.16 0.0031 0.0031
24 71.40 160.62 0.0033 0.0033
25 72.00 161.60 0.0039 0.0039
26 72.50 16250 0.0045 0.0045
27 73.30 163.94 0.0056 0.0056
78 73.90 165.02 0.0066 0.0066
29 74.70 166.46 0.0082 0.0082
30 75.70 168,26 0.0108 0.0108
3 76.30 169.34 0.0127 0.0127
32 76.90 170.42 0.0150 0.0160
33 77.30 171.14 0.0168 0.0168
4 77.90 17202 0.0198 0.0198
36 78.30 172.94 0.0221 0.0221
36 79.20 174.66 0.0283 0.0283
37 79.80 176.64 0.0334 0.0334
38 80.30 176.54 0.0384 (.0384
39 80.90 177.62 0.0453 0.0463
40 81.30 178.34 0.0506 0.0506
41 81.70 179.06 0.0665 0.05665
42 82.10 179.78 0.0631 0.0631
43 82.40 180.32 0.0686 0.0686
44 82.90 181.22 0.0787 0.0787

m.____._.__.._....H____._,._._-...._..-—._....__.A*_.____.._._..__.H__..—-..___._._....._...h.__.-..—.-...._-.._,..
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TN @ 6 (oie)

Wi aamnfifiqasaudt Lethal tate  Lethal rate x interval time
(°c) (F)
46 8340 182.12 0.0904 0.0904
47 83.80 182.84 0.1009 0.1009
48 84.10 183.38 0.1097 0.1097
49 84.30 18374 0.1159 0.1169
50 84.70 184.46 0.1294 0.1294
51 84.90 184.82 0.1368 0.1368
.82 85.20 185.36 0.1486 0.1486
53 85.40 185.72 0.1570 0.1670
B4 85.60 186.08 10.1660 0.1660
65 85.80 186.44 0.1754 01754
56 86.00 186.80 0.1853 0.1853
57 86.20 187.16 0.1959 0.1959
58 86.50 187.70 0.2128 0.2128
59 86.60 187.88 0.2188 0.2188
60 86.80 188.24 0.2312 0.2312
61 87.00 188.60 0.2443 0.2443
62 87.10 18878 0.2612 0.2512
63 87.30 189.14 0.2656 0.2665
64 87.40 189.32 0.2729 0.2729
65 87.60 189.68 0.2834 0.2884
66 87.80 190.04 0.3048 0.3048
67 88.00 190.40 0.3221 0.3221
68 8820 19076 0.3404 0.3404

69 88.30 190.94 0.3600 0.3500
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NN A 6 (dla)

Wit gunniiiiesanth Lethal tate  Lethal rate x interval time
(‘) ('F)
70 88.30 190.94 0.3600 0.3600
7 88.30 190.94 0.3500 0.3500
72 88.50 191.30 0.3698 0.3698
73 88.70 191.66 0.3908 0.3908
74 88.80 191.84 0.4018 0.4018
76 89.00 192.20 0.4246 0.4246
.76 89.10 192.38 0.4365 0.4365
77 89.20 192,66 0.4487 0.4487
78 89.30 192.74 0.4613 0.4613
79 89.40 192.92 0.4742 0.4742
80 89.50 193.10 0.4875 0.4875
81 89.60 193.28 0.5012 0.6012
82 89.80 19364 0.5297 0.5297
83 89.80 193.64 0.5297 0.5297
84 89.90 193.82 0.5445 0.5445
85 90.10 194.18 0.5/64 0.5/
86 90.20 194.36 0.5916 0.5916
87 90.20 194.36 0.6916 0.6916
88 030 19454 0.6081 0.6081
89 90.30 19464 0.6081 0.6081
90 90.40 19472 0.6252 0.6252
a1 90.50 194.90 0.6427 0.6427
92 90.60 196.08 0.6607 0.6607




MINWINT 0 6 (6ln)

cooling

116

Wi qquﬁﬁaﬂ%fau%ﬁ Lethal rate Lethal rate x interval time
(o) (R

94 90.70 195.26 0.6792 0.6792
9% 90.80 195.44 0.6982 0.6982

o6 90.80 196.44 0.6982 0.6982
97 90.80 195.44 0.6982 0.6982
98 90.90 196,62 0.7178 0.7178
99 91.00 195.80 0.7379 0.7379

. 100 91.00 195.80 0.7379 0.7379
101 91.10 195.98 0.7586 07586
102 91.20 196.16 0.7798 0.7798
103 91.20 196.16 0.7798 0.7798
104 91.20 196.16 0.7798 0.7798
106 91.20 196.16 0.7798 0.7798
106 91.30 196.34 0.8017 0.8017
107 91.40 196.52 0.8241 0.8241
108 91,60 196.70 08472 0.8472
109 91,60 196.88 0.8710 0.8710
110 91.70 197.06 0.8954 0.8954
11 9180 197.24 0.9205 0.9206
112 92.00 197.60 09728 09728
113 92.10 197.78 1.0000 1.0000
14 8010 176.18 0.0361 0.0361
15 69.90 167.82 0.0022 0.0022
116 §9.30 13874 0.0001 0.0001
117 64.60 130.28 0 0

T4 Lethal rate 34.0032
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MANwIN 9 msdssiiungnsiivinmlesit o, (Labuza, 1982)

& 1 ° 1 o w fw a G
aELImMIMInm Q,, Taamdarnmiinansslasnfudn
simmesaumassE AT uiesdaiuitinanseomandnluszmm
mufiu§mn 6 dlank

o (filand) 0 2 4 6
gumnines 1.26 486 6.63 468
goengdl 40 o 1.2 7.57 8.47 9.10

sheeuitidandmiailagldaums
n{l0y) = A+B({)
fo y wneiy AsUBMIYANaUMssE IR WBa e lae 1 = 8
3 uas 10 = S usrnmafindasos

PnwhasuuimsswnsnGounadduagadlunmd 31 uaaEsohea Nty
a 1 £ q .r:!i‘
PRINTINIIUBLEN Q 1ot

goamaawnm Q,

Q, = Ialeat temperature (T+10)
rate at temperature (T)
Qp = 0.3168/00898 = 353

® G our 4 4 | oG A o [T LAY
ﬂ'm’lmﬂ'iqmiLﬂUiﬂH’]‘HﬁGNGQG}ﬂ?ﬂJBGﬂﬁULﬂﬂ?’]é}m‘WQNm'ﬂmﬁﬂH’]ﬂﬂ@l\[ﬂﬁﬂﬂ

shelf life at temperature (T)

11

Q,p x shelf life at temperature (T+10)

3563 x6 = 21.18

H

shelf life at temperature (T)
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