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T e c h n o l o g y  and M i c r o b i o l o g y  o f  C h in e s e  S i l k  Bound R a b b i t  

Y .L . W U , Z . L .Z H A N G  and Y . L I

S ichuan  C o l le g e  o f  Animal Sc ience and V e t e r i n a r y  M e d ic ine , C -6 3 2460 Rongchang, China

SUMMARY, Chinese s i l k  bound r a b b i t  Cchansi tu  S  ^  j f c ' )  is  a t r a d i t i o n a l  s p e c ia l  loca l  

Sichuan. I t  is  made o f  ch o ice  r a b b i t  to g e th e r  w i t h  many p re c io u s  Chinese herbed m e d ic in eS 

s t u d ie s .  The m ic r o b ia l  s t a b i l i t y  o f  Chinese s i l k  bound r a b b i t  depends p r i m a r i l y  on the hurd te 

o f  w a te r  a c t i v i t y  (a „ ) ,  n o t  on pH. A q u ic k  r e d u c t io n  o f  a* 0 .8 5  is  ac h ieved  w i t h i n  24 hours

foo“

for

due

( 5 0 -6»
the added hum ectants ( s a l t  2 . 5 - 3 .  0 * ,  sugar 1 -2 *0 ,  the in t e n s iv e  d ry in g  a t  h ig h e r  tem perature  

and low m o is tu re  ( 6 5 - 7 0 9* RH). But the pH remains q u i t e  h ig h  (pH 6. 5 -6 .  8 )  because the I a

b a c t e r i a  a re  few and grow r a t h e r  s lo w ly .C h in e s e  s i l k  bound r a b b i t  can be c l a s s i f i e d  as a t ra '
f g f\

meat p ro d u c t  o f  a * - ty p e  In t e r m e d ia t e  M o is tu re  Food ( a * - IM F ) ,  w hich is  a raw but non"*

II.“ "

n u t r i t i o u s ,  s a fe  and s t o r a b le  w i th o u t  r e f r i g e r a t i o n .
jro'

1NTRODUCTI ON • In  China th e re  are  a h ig h  y i e l d  o f  meat and a g re a t  v a r i e t y  o f  meat P j

T r a d i t i o n a l l y  f la v o r e d  lo c a l  s p e c i a l i t i e s  such as J inhua ham ( J in h u a  h u o tu i  '  ¡ /

ro»s‘ „
sausage (Guangdong x iangchang T a icang  f lo s s  (T a ic a n g  rousong Be i  j  i n9

a r “"rid
( B e i j i n g  kaoya zlfclrC#* f i j ) ,  N a n j in g  cured duck ( N a n j in g  banya linrCiiEPS ) and Guanghan s i l k  bo101

(Guanghan c h a n s i tu  e t c .  have a long h i s t o r y  (L o  e t  a l .  19 80 ) .  tM
¡ t  “  |

Chinese s i l k  bound r a b b i t  is  a t r a d i t i o n a l l y  f la v o r e d ,  s p e c ia l  lo c a l  food in  sichuan, bu .¡i5
Th® ^Guanghan s i l k  bound r a b b i t  produced in  Guanghan c i t y  o f  Sichuan, th a t  is  the most famous.

known r e fe r e n c e  to  Chinese s i l k  bound r a b b i t  was d a ted  from l a s t  ye ars  o f  Qing Dynasty,  

o f  over a hundred years  (Wu e t  a l . 1985 ).

Chinese s i l k  bound r a b b i t  w hich is  l i k e  a s i lkw orm  in  s p r in g  has a b e a u t i f u l  shape

wi th “

wi th

ed ,,,
red -b ro w n  c o lo r  and d e l i c io u s  t a s t e .  I t ' s  produced m a in ly  in  the co ld  season and s t o f e ,s

it  1 1
r e f r i g e r a t i o n  fo r  the most im p o r ta n t  f e s t i v a l  in  China, the S p r in g  F e s t i v a l  ( i n  Februar ), ',

t r u l y  d e s i r a b le  food th a t  se rves  not o n ly  as a p re c io u s  g i f t  to  f r i e n d s  and d e l ic a c y  at 

a ls o  as a n u t r i t i o u s  food fo r  the h e a l t h .

e»

Chinese meat p ro du cts  are  known from time immemorial, however t h e i r  te c h n o l0^
0CK

p r e s e r v a t i v e  p r i n c i p l e  a re  s tu d ie d  o n ly  r e c e n t l y .  Lo e t  a l . (  1980 ),  L in  e t  a l . (  1 9 8 0 , 19®1 ' *l
■ s tuer -I

e t  a t . (  1 982 ),  S h in  e t  a l . (  1 982 ),  S h in  and L e i s t n e r  (  1 9 8 3 ) , Ho e t  a l . (  1984) as w e l l  as Le
ai>d

(1 9 8 4 ,  1985, 1986) in v e s t ig a t e d  the techn o lo g y  and m ic r o b io lo g y  o f  Chinese d r ie d  meats ¡e
f Ch‘ ,. fa 01 1/

susages, but a p p a r e n t ly  l i t t l e  is  known about the t e c h n o lo g ic a l  and m i c r o b i o l o g i c a l  d a i  1
^ as ejl

s i l k  bound r a b b i t .  I t  is  not even c l e a r  w hether t h i s  p ro d u c t  should  be c a l l e d  sucn ^

nduc^ /
ferm ented  p ro d u c t .  T h e re fo re  we v i s i t e d  s e v e r a l  meat p ro ces s in g  f a c t o r i e s  and re p r °

JjjjO i
s i l k  bound r a b b i t s  w i t h  t r a d i t i o n a l  way in  our l a b o r a t o r i e s .  T h is  p aper d e s c r ib e s  the

m ic r o b io lo g y  o f  Chinese s i l k  bound r a b b i t .
ice Ch“ "

MATERIALS and METHODS, For our s tu d ie s  Chinese s i l k  bound r a b b i t  was made o f  c^° „¡fiS' 
------------------------------------------------- sk““  J

R a b b it  o r  h y b r id  o f  4 to  6 months o ld ,  w e igh ing  2 to  2 .5  k i lo g ra m s .  A f t e r  s la u g h te r in 0 '

draw ing  and d re s s in g ,  the dressed ca rcass  was cured in  d ry  cure  m ix tu re  f o r  48 hours-  

o f  the p ro d u c t  cured  fo r  our s tu d ie s  a re  l i s t e d  in  T ab le  1.

The co tf'0O'
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He

I n g r e d ie n t s  ( i n  gram) cured fo r  Chinese s i l k  bound r a b b i t  in  our l a b o r a t o r i e s

re ssed ca rcass
N i t r i t

S|*gar
e c u r in g  s a l t

1000.0

25. 0

10. 0

5 - s p i c e  powder*  

Chinese w h ite  s p i r i t

an* s«» cinnamon, shannai ( r=.í$f), f  enne l ,  g in g e r  ¡ r a t  i o 5 t 2 « l , l , l

Til,
%

lH a

Gjj 11
c,le th o ra c ic o -a b d o m in a l  c a v i t y  o f  ca rcass  were smeared w i t h  sp ice s  th a t  were mixed fermented

-ans (D ouch i H g )  or sweet brown sauce (T ia n m ia n j  iang soya sauce, sugar, monosodium
1 ^

c. ’ Chinese w h ite  s p i r i t ,  Chinese herbed m edic ines  and s p ice s  (s h a r e n  cardamon, c lo ve ,
S a »on

w. ' s t a r  an is e ,  fe n n e l ,  g in g e r  j u i c e ,  pepper and h u a j ia o  T t ® ) -  A f te rw a rd s  the smeared carcass  
b

[ir Trom head to t a i l  in  a s p i r a l  w i t h  a f l a x e n  rope 4 to 5 m etres in  le n g th .  Our e x p e r im e n ta lHi,Ucts
™ere d r ie d  fo r  4 hours a t  7 5 -8 0 'C .  7 0 -8 0 »  RH and then fo r  12-14 hours a t  5 0 -60 *C ,  6 5 -7 0 »  RH.

th,
Tq-

en the p ro d u c t  was coo led  and vacuum packaged. We s to re d  the f in is h e d  p ro du ct a t  below 20‘C
s  ,u

8 0 s» rjj to 40 days. The p ro d u c t  can be r ip e n e d  w i t h  the s p e c ia l  f l o v o r  d u r in g  r ip e n in g  and
T he

° re d  w i th o u t  r e f r i g e r a t i o n  fo r  a t  l e a s t  3 months.
%>l

.and  0 1SCUSS IO N .A cc o rd in g  to Chinese n a t i o n a l  h y g ie n ic  s tand ard  o f  food, we i n v e s t ig a t e d

h,oc ^s ic o -c h e m ic a l
•«>1,

and m i c r o b i o l o g i c a l  d a ta  o f  36 Chinese s i l k  bound r a b b i t  samples d u r in g

fk, n^‘ These p ro d u c ts  c o n ta in e d  6 - 9 »  Nacl (a v e ra g e  about 8 » ) ,  4 0 -5 0 »  m io s tu re  (most about 4 5 » ) ,  
2 PPm

*0:H
t r i t e  (m ost <20 ppm) and had an a , - ra n g e  0 . 8 2 - 0 . 8 8  (most 0 . 8 5 )  and a pH-range 5 . 8 - 6 .

6)

Ch,a,iges o f  a „  pH and m i c r o b ia l  f l o r a ( p e r  gram) in  Chinese s i l k  bound r a b b i t  d u r in g  r ip e n in g

e*u
n9 t i ,

H)

y s ) aM pH T o t a l count Lac t i c a c id  b a c t e r i a Entero b ac  t e r  i aceae

0. 96 6. 8 2 .0 X 10^ 2 X 103 3 X 103

0. 90 6. 8 5. 2 X 1 0 6 1 X 103 4 X 102

0. 85 6. 7 5. 5 X 105 1 X 10? 1 X 1 0 2

0. 83 6. 6 3. 0 X 10« <1 X 1 0 2 <1 X 1 0 2

0. 85 6 .6 4. 0 X 106 <1 X 1 0 2 <1 X 1 0 2

0. 85 6. 5 5. 3 X io® 2 X io? <1 X 1 0 2

0. 86 6. 5 7. 5 X 106 5 X 1 0 2 <1 X 102

°«f,Qre
cur i tig; ( 2 )  A f t e r  c u r in g

In Tab
\  .. 16 2, the average d a ta  o f  the samples are  l is te d ,  i n d i c a t i n g  the observed changes in  a», pH

he ®i
r ° f l o r a  in  Chinese s i l k  bound r a b b i t  d u r in g  p ro c e s s in g .  Due to the added hum ectants ( s a l t

. -Os*
K  ' sh

Of
^ar 1 - 2 » ) ,  the in t e n s iv e  d ry in g  a t  h ig h e r  t e m p e r a t u r e ( 5 0 - 6 0 ‘C )  and low m o is tu re (6 5 ~ 7 0 » R H ),

the
85 P roduct decreased  w i t h i n  48 hours o f  c u r in g  to 0 .9 0  and a f t e r  24 hours o f  r ip e n in g  to

6 pit ^  days o f  r ip e n in g .  The p ro d u c t  reached r a p i d l y  in  the in t e r m e d ia t e  m o is tu re  range. But

N :se
prP roduct occured o n ly  l i t t l e  changes and remained q u i t e  h ig h  ( 6 . 5 - 6 . 8 )  d u r in g  r ip e n in g  

s ^  l a c t i c  a c id  b a c t e r i a  were few and grew r a t h e r  s lo w ly  in  the p ro d u c t .  Thus The p ro du ct  

^  cn,._ Ur the t a s t e .  A sour meat p ro d u c t  is  g e n e r a l l y  co n s ide re d  to be d e f e c t i v e  or s p o i le d

r e fused in  China.
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Our e x p e r im e n ta l  s tu d ie s  have shown Chinese s i l k  bound r a b b i t  is  p r i m a r i l y  p res e rv e d  by

decrease o f  a» and not by pH l i k e  Chinese sausage which have been rev iew ed  r e c e n t l y  by Leis**1
bula l .  ( 1 9 8 4 ,1 9 8 6 ) .  Added n i t r a t e  and n i t r i t e  improve o n ly  the c o lo r  and f l a v o r  o f  the product

the s t a b i l i t y ,  because the r e s id u a l  n i t r i t e  l e v e ls  a re  low (< 2 0  ppm). However the microb ioio^

the p ro d u c t  is  not i d e n t i c a l  w i t h  the m ic r o b ia l  processes in  ferm ented  sausages and raw ha® 

European type, which have been expounded by liicke ( 1 9 8 4 )  and l e i s t n e r  e t  a l .  ( 1 9 8 5 ) .

of
iV

experimentally we also investigated the behaviour of Enterobacteriaceae, Salmone lia®

p a th o g en ic  S ta p h lo c o c c i  in  Chinese s i l k  bound r a b b i t ,  as p e r  m ic r o b io g ic a l  ex a m in a t io n  ° f  

food h y g ie n ic  s ta n d a rd .  Due to the r a p id  a« decrease , the added Chinese herbed m edic ines , t *ie 

sp ice s  and the vacuum packaging , l i t t l e  changes o f  the m i c r o f l o r a  were observed and sampleS 

p ro du ct were n o t  s p o i le d  by microorganism s d u r in g  the r ip e n in g  time in  our experim ents .

L e i s t n e r  e t  a l .  ( 1 9 8 4 )  conducted in o c u l a t i o n  s tu d ie s  w i t h  Chinese sausage and obserVe

i n S -

Ch‘y

S a lm o n e l la e ,  p a th o g en ic  s ta p h y lo c o c c i ,  y e a s ts  and moulds are  e l im in a t e d  d u r in g  process  

m i c r o f l o r a  reco rd ed  in  T ab le  2 cou ld  n e i t h e r  cause s p o i la g e  nor food—p o is o n in g .  In  fa c t ,  

s i l k  bound r a b b i t  u s u a l ly  is  steamed b e fo re  consumption. Thus, t h is  h ea t  t re a tm e n t  e l * 

u n d e s ir a b le  b a c t e r i a  and paras  i tes ,  whi ch may be p re s e n t  in  the p ro d u c t .  T h e re fo re ,  Chi11® 

bound r a b b i t  i f  p r o p e r ly  processed is  indeed s a fe  food. However, s taph y lo co ccus  aureus c °u 

problem, because t h is  organism s u rv iv e s  in  our i n v e s t i g a t i o n  and could  grow a t  about a« O-**6 

the r ip e n in g  o f  the p ro d u c t .  F u r t h e r  in o c u l a t i o n  s tu d ie s  on the e l i m i n a t io n  

S taphylococcus aureus in  the p ro du ct a re  a d v is a b le .

Ch*

i®**1

s<*

tH»'

y

l à

¿ y

r*sh

CONCLUS IONS,C h in ese  s i l k  bound r a b b i t  can be c l a s s i f i e d  as a t r a d i t i o n a l  meat product o f **
A f

dI n t e r m e d ia t e  M o is tu re  Food ( a „ - IM F ) ,  w hich is  a raw but n o n -fe rm en ted ,  n u t r i t i ous, sa fe anu

w ith o u t  r e f r i g e r a t i o n .  The m ic r o b ia l  s t a b i l i t y  o f  Chinese s i l k  bound r a b b i t  depends p r i® a r * 

h u r d le  a», n o t  on pH l i k e  Chinese sausage. But the m ic ro b io lo g y  o f  the p ro du ct is  not id ent 

the m ic r o b ia l  p rocesses in  ferm ented  sausage and raw ham o f  the European type.

U * o<*

c«1

là
Chinese s i l k  bound r a b b i t  should  be in t ro d u c e d  i n t o  o th e r  d e v e lo p in g  c o u n t r ie s  and * 1 c° u y

f i t

f<>

e<*‘

f e>
b e n e f i t  to them, s in c e  i t  is  easy to p re p a re  and does n o t  need s t r i c k t y  c o n t r o t l e

c o n d i t io n s .  I t  a ls o  cou ld  be o f  i n t e r e s t  to food d e s ig n e rs  in  i n d u s t r i a l i z e d  c o u n t r ie s .  * A t

a e
b e t t e r  s t r a t e g y  is  p ro b a b ly  to  s tudy the p r i n c i p l e  o f  t r a d i t i o n a l  meat p ro du cts  f ° r

• es.
u n d e rs tan d in g ,  the improvement and development o f  meat p r e s e r v a t i o n  in  d e v e lo p in g  count*-1
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