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USE OF CHEMICALS AND PACKAGING MATERIALS
TO PROLONG THE SHELF-LIFE OF FRIED PORK SAUSAGE (SAI-OUA)

Lakkana Rujanakraikarn® , Aran H.Kittikun? and Pairote W.Charee'

ABSTRACT: Fried pork Sausage (Sai-oua) is one of traditional foods of northern Thailand. Its
production involves mixing small picces of chunk pork, bacon and lard together with sauce, vinegar,
saltand spices. This work aimed to oxtend the shelf-life of the Sai-oua by addition 0.1per cent of
sodium propionate, potassium sorbate sodium benzoate in the recipe and packed tightly in natural
casing. It is fried or roasted and packed in polyethylene bag and saran in order to study their keeping
qualitics when kept in 20-26 degree celcius. The physical, chemical and microbiological changes of the
product during storage at 0,4,11 days were monitored. The food compositions of the product were
19% protein, 33% fat, 2.5% ash and 38% water. The initial pH was 5.6 After storage for 4 days, most
treatments show cdsignificantly increase in peroxide values and microbial counts. The treatments using
propionate and benzoate as preservatives were spoiled by moulds after 4 days of storage. The
treatments using sorbate showed satisfactory appearance when stored at the same poriod but were
spoiled by mouldsafter 11 days.Inorder to confirm this, total bacterial count, mesophilic acrobic count,
Escherichia coli, Staphylococcus aureus, Clostridium perfringens, Salmonella, Vibrio cholerae and total volatile
nitrogen in every treatment was also studied. There was not much potential to spoil in treatments using
potassium sorbate packed in saran when compared with that of using the same chemical and packed
in polyethylene bags. Peroxide valuein cach treatment was lower than 5 mEq per kilogram. The salt
and salt penetration in each treatment were also studied.
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Tabel 1. Changes in appearance of Sai-oua during storage at 25 degree celcius.

Days of storage

Treatments
0 4 8 11
T1 normal )

Control T2 normal Shrinkage,

dark spots
+0.1% T3 normal and mould
Na. propionate T4 normal growth
+0.1 % TS normal } Shrinkage Shrinkage. |Shrinkage,
K. sorbate T6 normal and dark spots |dark spots and

mould growth

+0.1 % T7 normal Shrinkage,
Na. benzoate T8 normal dark spots

and mould

growth

Tabel 2. Proximate Compositions and pesticide residues of the products at 2 days
Storage.
Sample Food Compositions (%) Pesticide residues (ppm,whole basis)
NO. |water | Ash | Protein | Fat [|Heptachlorf DDT | Chlordane Endrin
(N X 6.25)
Tl 41.11 | 230 16.56 | 31.26 UD 0.02 UD UD
T2 4299 | 242 1625 | 28.46 UD UD UD UD
T3 3834 | 237 1787 | 3271 UD UD UD UD
T4 4263 | 249 17.00 | 30.50 UD UD UD UD
TS5 3594 | 234 2202 | 3224 UD UD UD UD
T6 3226 | 256 2248 | 35.84 UD UD UD UD
T7 36.26 | 2.40 20.60 | 35.06 UD UD UD UD
T8 36.10 | 247 1928 | 3568 | UD UD UD UD
Average| 3820 | 242 1901 |3272 | UD 0.02 UD UD

UD = Undetectable



Tabel 3. Changes in pH of Sai-oua during storage.
Treatments Days of storage
0 4 11
Control Tl 5.63 5.63 -
T2 5.58 5.41 -
;O.Lr% , T3 5.64 5.66 -
a. Propionate
P T4 5.61 5.60 -
17
HoL TS 5.63 5.60 555
K. sorbate
T6 5.55 5.59 585
+ 0.1 %.
’ T7 5.59 5.66 i
Na. benzoate
T8 5.56 5.58 =

Tabel 4. Percentages of salt and salt penetration of the product (Sai-oua).
Salt (%) Salt penetration (%)
Treatments days of storage days of storage
0 4 11 0 4 11
Control T1 | 1.37 1.39 - 3.19 3.39 -
T2 | 143 1.49 - 3.45 3.63 .
1%
;10 P/ T3 129 | 129 | - 300 | 310
a. Propionate
P T4 | 127 1.30 - 2.91 3.22 -
+ 0.1 %
’ TS | 1.47 1.18 | 1.08 | 394 2.96 2.68
K. sorbate
T6 1.34 1.26 1.23 4.24 3.81 4.97
+0.1%
T7 1.24 1.28 - 3.27 3.47 ;
Na. benzoate
T8 | 1.20 1.27 - 2.69 3.03 )
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Yrzneumaafluntindnforisfiniifiedn dudossauidiudofl v - ss.2, i -
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(n10f 4 ) FelSunouneilduedonessulnuisarAveontaimairintn uasfidon
Tuudnsanenemslinnin frfemesiininuiouedsaiaoanvdafiuf 4 uer 11 T
flulasandisznoldfonun  (TVN)  ddlsiiudeiiddusionnsfonnmainesseimis
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3w uamsinilodudeongmain ( Pearson, 1073) ueilunameasstinanisldluamdoy
gesiunianlufunmTusswiadmatlugersmeatsadaegmanfiuldum 11 Ju defa-
pEnameaesft 6 153 m TVN (fips 43.75 adn3ueie 100 niu dandensfifivlugs
Tndienauiirnez.25 Andninee 100 i uresliddanfivversmidszBniamenin
TnBom3dn 1 TVN fuwshingedu fofussaimsivmdudefioufivifinezd
Gudiluwndoimaces (eft 5) Auneioonladdlfdu dudsilunsTueiua-
FouriUszianindunssladunseffinduns ol dus s vsznoufianisiniiuduuuy
Oxidative %% 3zvfininffansalunn Treatments fifndnd s Milliequivalents /kg
(39 5) Fsmsniiudiwazdadunnaflfinonnin 5 Milliequivalents/ kg w6¥89873
Lﬂﬁm:'“meﬁuviam’amnﬁﬁmuﬂmwmﬂ%mmﬁuﬂ?ﬂﬁu (371991 6 )azadiuliindSanm
anr3flundnimridussyingelniiensind 1.7x 10° Talafldends saufivssgluasud
1.7 x10° Telafidondaluiuusnuosnianin  uszaavessafifuiorosusfiadeng1n
fxsaanUinnveadogRunidfmueasnld 1 log cycle taSoufisuiutalean
il nEnafie wuhUSnmyunidfenan 2.2 x 10° lalafldenty, 2.0 x 10° lala®l
fonsuuas 1.5 x 10° lelafidendy dlelfladonldsdoniun, Tuesdonaeiiun uas
Trfosunlaen eaudidy wennidanudnit sldmsadiudluniaimriuazussy
TuwTanAuveolnfiontis  wazoiswin ldaauandsiuegnsfacanlud g
Usinoqdunddfmun  erndonandlsmsaffuoiomariin  uazussylurs i
1.8x 10° Taladldenss , 1.2 x 10° lalafidensausy 1.1 x 10° lalafidoninmnsdy
ptalsfian USunoqiunisaaulng Ainulusdafuaidunan Mesophilic aerobe bacteria
naafie  waadmeildnsonAurufivisylugsindieniinusr s miivuafiofnans 9
wim 2.2 x 10° Tlafison3a uay 7.3 x 10° laladldensumovdenafiuld 2 u (Aaned
7) Ui E.Coli, S. aureus waz C. perfringens FodnuuniisnAgustonsniae g
LigndssangasnumewunUSnwuafiadnaiilsenndn 3MPN/g warlinude
wunfiSefiduRuwluemiste  Salmonella usz Vibrio Cholerae usingnsle
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Tabel 5.  Changesin total volatile nitrogen (TVN) and peroxide values of Sai-oua

during, storage.
TVN mg/100g Peroxide values (mEg/kg)
Treatments. days of storage days of storage
0 4 11 0 4 11
Tl 3.50 5.25 - 1.8 2.7 =
Control
T2 6.82 8.92 - 2.1 2.4 s
+0.1 % T3 5.07 6.12 - 1.5 2.4 =
Na. Propionate | T4 3.50 735 - 15 2.7 -
+0.1% T5 3.50 5.42 67.25 | 0.3 1.5 3.3
K. sorbate T6 3.50 5.60 4375 0.3 1.2 2.4
+0.1% T7 1.57 6.12 - 0.4 33 -
Na. benzoate T8 5.25 5.42 = 13 3.0 s
Tabel 6. Changes in bacterial number of Sai-oua during storage.
Days of storage (CFU /g)
Treatments
0 4 11
Control Tl 1.7 x 10% 1.45x 107 .
T2 1.7x 10° 1.28 x 10® -
+0.19 T3 2.2 10° 52 x 107 :
Na. Propionate | T4 1.8x 10° 3.8 x 10/ -
+0.1% TS 2.0x 10° 3.25x 10° 1.04 x 107
K. sorbate T6 1.2x 10° 6.1 x10° 9.1x 10°
+0.1% T7 1.5x 10° 6.0 x 10°
Na. benzoate T8 1.1x 10° 2.0 x 10°
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Tabel 7.  Mesophilic aerebic bacteria, E. coli, Staphylococcus avreus ,7C . perfﬁn—
gens and food poisoning bacteria. of Sai-oua at 2 days storage.

Bacterial .
analysis Mesbgphxllc M.P.N pergram Salmonclla
aerobic count + Vibrio. cholerae
, Staph. | C. per-
: per gram. - ‘ < _
Treatments E. Coli aureus |fringens (25g)
Control T1 | 22x10° | <3 | <3 <3 Undetectable

T2 7.3x 10° &2 | & <3 g

+0.1% T3 97x10* | <3 | 3 <3 g

Na. propionate T4 49x 10° <3 <3 <3 !

+0.1 % TS 7.2 x 10% <3 <3 <3 !
K. sorbate T6 8.0 x 10 <3 <3 <3 "
+0.1% T7 13x10° | <3 | <3 <3 "
Na. benzoate T8 4.4% 10° <3 <3 <3 :

Tabel 8. Changes in number of moulds of the product during storage (MPN / g).

Days of storage
0 4 11

Treatments
Control Tl 1600 >1600 >1600

T2 1600 >1600 >1600
+0.1 % T3 172 >1600 >1600
Na. propionate T4 109 >1600 >1600
+0.1 % T5 46 >1600 >1600
K. sorbate T6 21 >1600 >1600
+0.1 % T7 920 >1600 >1600
Na. benzoate T8 600 >1600 >1600
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