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i . Sutraary:
The' fermented mutton sausage preparared in this experiment 

was used lactooaciilus as the fermenting agent a r t if ic ia lly  
inoculated into the sausage raw metariai-After homogenizing, 
was put into natural casing, toasted m 40--b0“C for 2.B--3 
hours, dried in the air (13— I 7“C ) for lb— 20 days. Using the 
enzymes released by microoganism in their metabolic processes, 
the substances causing odd smell m mutton were decomposed or 
changed into other totms so tnat we can get rid of the odd smell 
in the sausage.

I I .  Introduction
Mutton has high value of nutrition as well as its  tonic 

e fiect. But mutton, especially goat mutton has a strong srneiJ s° 
that many people do not like i t .  To develop mutton products, we 
carried out research work o f  preparing fermented sausage d v  

1actcbaci l l  us.
I t  has been investigated that the odd safei.L in mutton is due 

to some low carbon chain free fatty acids,like capcoic acid, 
caprylic acid, capnc acid etc. These fatty acid mixing m 
certain prcpot.ion, are making some complex compounds, which makf) 
the smell.A male goat adipose gland can produce and secrete 4- 
ethy l.-caprylic acid,4-ethyl -capric acid etc.when i t  sexually 
matures„When these fatty acids contaminate goat milk,the smel *. 
increases..We guess the smell in mutton is due to these 
substances mentioned above.To remove this smell we have to 
destroy or change these compositions. Now some physical or 
chemical methods have been used to get rid of the mutton smell 
m this country, in order not to devaluate mutton nutrition and 
taste, we were thinking using microbe ferment process which 
beneficial to human. The enzymes released in the process could 
decompose the smelling substances or change their existing fotr,v 
to get r:d of the smell. We use a new technological process an» 
scien tific  prescrption to prepare fermented sausages by ar­
t i f ic ia l ly  inoculating lactobacillus and have produced mutton 
sausage,, which basically have no odd smell.
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111. Materials and metnods
Choosing and preparing fermenting agents
I actcbac.il.I us Fiantarum and Streptacoccus Cceraoris are mixed 
be used as fermenting agents, That is the parent spawn. After 

'ict'i nation, i t  is transferred and cultured to make parent
¡-ermentmg agents.Mix those tow bacteria in the proportion of
: 1 (W/W) to make working fermenting agets when measured the 

ity is 0.8b— 1.06 (equivalent to bac-teria number 'i()P — ’\(f°
' t)py using spectrometer--721 .

Chosmg end preparing raw materials
Goat mutton: using mative fresh or frozen goat mutton which 
30% of lean and 20% of fat tissue, cut mem into 1 cm3 

C:jbes.
O0Pplemenf. material: whey,sugar. salt, Chinese prickly asn and 
l-'hger powders

Experimental method and technological process
The experimental materials include raw materials as well

-

tormenting agents with their biological activity and other 
Ppiement materials.In oraer not to le t the supplement 

A e r ia ls  affect the bacteria growth,reproduction ana tneir
tnu*l metabolic activ ities as well as to give the products good•t |

' ' ayor,we use orthogonal method to optimize.The results are inr ̂
1 and II.Group I has been a r t if ic ia lly  inoculated witn 

<clctobaciIlus and Group I I  has nQt to make the comparison, 
table I. Element and level of option

factor
I bait (%j
l Sugar (%)
i Whey (%)
i n
l fermenting agent {%)

3.5 
i . 3 
3

f

4i
;----- T

4-

!- + •
2.6

2.5 I 
5. j

Is

t̂om she table above,we can see that the most important 
u°t which affects the product qualetv is the fermenting
hi;3 with the range or 6.57; the second impor-tant factor is 

4 ^  With the range of 4. y4,then wnev,2.27; the least important 
°t is sugar with the range of Ù.5G.
Ftom
Noy

the results No9 prescription gets the highest mark.We 
presciption,that is mutton 500 grams,salt 12.5grams,
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r e s u l t s  o f  the b e s t •p r e s c r ip t io n  in o rthogona l o p t im iz a t io n
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sugar 25 grams,whey 10 grams,fermenting agent 15 mi.

Technological process
spawn activation 

Ii
parent fermenting agents

!1
wording fermenting agents----  j

■̂ an meat— -> grounded ^ in 10-15TC 1
""^-mixing --- »y

I

fatty meat--- -> cut in cubes/ * for 30-40 min.
with supplement materials

in casing--- * wash- —*■ toast
m 4G~bO"C , for 2.5-3 hoursi

i
dry m air and fermenting 
in l3-17t; , for ¡$-20 days 

i
for evaluation

IV. Results and aiscussion
Choose 10 persons who have no relation with the work and 

have the apprec (.at ion to evaiiate as commentaors.
Let them give marks to each item according otnecriteria,then 

1456 the evaluation method of fuzzy mathematics to make the final 
6v<aiuation.The results are.

Give U as the universs of discoures of evaluation,
'J-- (tissue form (Ul), color (02), taste (03), odor (U4)}

<°’1Ve v as the universe of discorse of results.
V--(V1 (very accepted),V2 (accepted),V3(mot very 

ĉcepted),V4 (rejected))
VI (91 - i 00) , V2 (61-90), V3 (7 1-80) .V4 (61-70) .
Give weighting assemble as X 
X== (0.2 ,0 .1, 0.4, 0.3)
Evaluation results seen in table 3 and 4.

937



Table 3.Evaluation results oi experimental QTCi'<p I
V VI V2 V3 V4
scores 91-1 00 81-90 71 -80 0 1 o

u well not well
cr it ir ia accepted accepted accepted rejected
U1 (form) /A 3 5 0
U2 (color; 4 3 3 0
U3 (taste) 2 7 1 0
U4 (smell; 4 6 rj 0

According to synthet ic cal:;ulcil.:j.on oi luzzy re la ti
y=--=x. r

==X • R
0. Z 0.3 0.3 oo

= (0.2,0.1,0. 4,0.3), 0.4 0.3 0.3• 0.0
0.2 0, b 0.0i 0.0
0.4 0,6 0.0 0.6

Y1 ( 0 . 3 ,  0.4, 0.2, 0.0 \/
After freationg: with normalization

Y1 --= (0.33, 0. 45, 0.22, 0.0)
Table 4. Evaiut ion result of control group 11.

V VI V2 V3 V4
acores 91-IÜU 81-90 71-80 61-70

L) well not we L i
cric iria accepted accepted. accepted rejected

iJ 1 (form.) 2 3 3 0
U2 (color) 4 3 nJ 0
U3 (taste) 2 7 * 0
Li 4 (smell) 4 o /"vU 0

Y2--X • R
0,1 0.7 0.2 0.0

- = (0.2, 0. 1, 0.4, 0.3, ) 0.1 0.5 0. .i 0.1
0.1 0.3 0.6 0.0
0.0 i0.1 0.6 0.3

Y2"(0 .1 , 0.3,0.4, 0.3J 
After treating in normalization 
Y2-= (0.09,0.2/, 0.37,0.27)
According to fuzzy relation , the evaluation results are- 

The peak value of experimental group Yi is 0.40, the priducC
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ge ts  8i 90 scores, an accepted product 
con tro l  group Y2 xs o.37, 71-80 scores 
product.
Vi and Y2 arc shown xn F igu re  1 and 2.

The peak v a lu e  ot

,a not w e l l  a c c ep te r

1 Hi.'': irf Vm iqure 1 - -e — *•

From the txgures we can see that the  cen tre  ot Vi is  ten t in g  
'-c riove to  tne h ig h e rs c o re s , It. exp la in s  th a t  the sausage has 
the tendency to  w e l l  a ccep ted ' .w h i le  Y2 is  w e l l  d is t r ib u te d  m  
t i e  "qot w e l l  accepted" range.The- eva lu a t ion  group 's  op in ion  to  

the product xs b a s ic a l l y  o f  no d : f t e r  once .
h.l Cf. US S) Oil
a. The experiment has keen using a r t i f i c i a l l y  moon in too  

Lact obac llu s  as ferm enting agents t o  producnoqroai meat sausage

Lact oOaci ] ius is  a ki nd o f  j o c u lh a t iv e  anaerobes, with, a 
91o a c , var i e 1 1e s . 'The n u t r i t io n  r equi l orient and rtier.ahoi ic. asnOc t.s 

O i l i e r  an one the v a r i e t i e s . but they a i l  can ccooitpose la c ta te  c 

^t'gars. L a c to b a c i l lu s  piantarum has been used m  th is
arrinent ,v.'jich is adaptable in different envxrcnnurents and 

-hr. exist in different products.The cptiuir. growing temperature 
r°t Lactobacillus Piantarum is arcunc 90JC .while it  can q̂ cw 
r-''im.s.ij.y in 1ht2.lt uses the nutrition m the sausage materials 
specia lly  the infused matters in tne gravy wnen .it. is growing 
to concur:r. heteromorphosis lactic rernent.The metabolic product 
91 fi lactate as well as alchoho.l, acetate and organic materials. 
ir'usft materials will  change to esters wmen make the flavor of 
^  product. There is buttertat streptococcus in the fermenting 
^gejiLS. Th: s barter ion crows tas produces oi.xcis >-fui t.K_;.y
Xiongs to ronotvpv torment LaetobaciLius. because tnoy can



produce qreat quantity of acids in a short time wnen growing, 
the pH crops. Thar, has the effect to repress other ac d 
unendurable organmsms. Resent reseearch das shown that 
Lactobacillus can produce certain amount ol esterase especially 
these which are released to external space o.t cello can 
nydrolise fats in tne raw materials. Besides when La'_t.obo>_i 1 1 
body collapses, a certain quantity of proteinase and esterase 
¿¡ip released,which can decompose or change the substance 
responsible for the odd smell m  mutton.

During the fermentation at room temperatur e in jo- 40 
nays,some complex compound,for example,proteins,wnL decompose 
into polypeptides ana amino adids.'i'his process, too, increases 
the saugage fLavour.

0. Tnc evaluation method we use m  this expornmen'- is r o z z y  

re la cion . Fuzzy mathematics sees the researched phenomena as 
universe of discourse in which the related factors are caimd 
assemblage-By using calculation to discuss the tactors 
treatment, tne results coula Pe shown m  figures. The advantage 
or this is io overcome the differences among commentators m  
their prefera.oce.The scores discrete.lt can solve the problem oi 
2 or more samples weighted means when they are identical,or 
tmer place arrangement.This method can be used on computer.

v. Conelussion
in tms experiment artificially inoculated uaccoodc-lius 

fermented saugage is evaluated as an accepted product ana has 
tne tendency to be well accepted product,while the un-inoculated 
control i: evaluated as a "not well accepted product.
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