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S U M M A R V sjng °f
D u r i n g  the last ten y e a r s  meat p r o d u c t i o n  and p r o c e s s i n g  hav e  b e e n  d e v e l o p i n g  r ap i d l y  in China. But in the proce 

most meat products, e s p e c i a l l y  of the local products, old m e t h o d s  are still used w h i c h  do  not go w elt w ith the
meat rP°'/ „ou ­

tlie «o»1

m e a t —  p r o c e s s i n g  conditions.
A ft er  a n a l y s i n g  the p r o c e s s i n g  t ec h n o l o g y  and the p r e s c r i p t i o n  and s t o re  c h a r a c t e r i s t i c s  of the t r a d i t io na l  

we hav e  d e v e l o p e d  s everal n e w  d r i e d  mea t  products, b e g i n n i n g  w i t h  goat and sheep meat, that are s u i t a b l e  for L,1‘ ^

p r o c e s s i n g  c onditions. W h i le  they still h ave the s en s o r y  and n u t r i t i o n a l  p r o p e r t i e s  of the t r a d i t io na l  products, *he^  #l, 
p r o a u c t s  are of b e t t e r  quality, and are w e l l — r e c e i v e d  by con su m er s.  Thi s  shows that it is p o s s i b l e  to

e i
an»

t r a d i t io na l  p r o d u c t s  u sing m o d e r n  t ec h n o l o g y  and e qu ip m e n t  if the t ra di t io na l  f eatures of the p r o d u c t s  are pre se r v ¡5
the local c o n s u m i n g  h a b i t s  are fully taken into c on si d er at i on .  Especi al ly ,  ihe d e v e l o p m e n t  of meat p r o d u c t s  fro« J
s uch as the goat and s heep is of great s i n g m i f i c a n c e  for d e v e l o p i n g  countries, w ho se  r ap i d l y  g ro w i n g  p o p u l a t i o n  's 
to an ever i n c r e a s i n g l y  s er i o u s  p r o b l e m  of p r o t e i n  d eficiency.

1«
I N T R O D U C T I O N  .„t#1
D ur i n g  the last ten years, meat p r o d u c t i o n  in C h i na  has b e e n  i nc r e a s i n g  at an a ve ra g e  rate of 10*. In 1990, ^

p r o d u c t i o n  of mea t  r ea ch e d  27. 8 m i l l i o n  tons. The annual meat c o n s u m p t i o n  p e r  c a p i t a  i nc re a s e d  from 12. 2 kg. f°r s,
n e a r l y  24 kg. for 1990. But the c o n s u m p t i o n  level is still rat he r  low c o m p a r e d  w i t h  that of the industrialized 11

t ¡BP01”and the p o p u l a t i o n  g r o w t h  a lso adds to the p r o b l e m  of d e f i c i e n c y  in p r o t e i n  foods. T he refore, C h i n a  p l a c e s  great
ninafl15'

III*
on the e x p l o r a t i o n  of the r e s o u r c e s  in its vast g r a s s l a n d s  and on the d e v e l o p m e n t  of mea t  p r o d u c t i o n  of rumi n W > sin9 ll1'
C hi n e s e  g ov e r n m e n t  e v e n  lists goat — r ea r i n g  as a m e a ns  of p r o m o t i n g  the e co n o m y  of u nd er  — d e v e l o p e d  areas, increa5 I,*)
p r o d u c t i o n  of meat, and o pe n i n g  up n e w  s ou r c e s  of p r o t e i n  supply. As a result, the p r o d u c t i o n  of goat and sheep * |)1®
b e e n  i nc r e a s i n g  at a rate far g re a t e r  than the rate at w h i c h  p o r k  and bee f  p r o d u c t i o n  has b e e n  i n c r e a s i n g . I n  the  ̂ ^  

goat and sheep mea t  p r o d u c t i o n  r e a c h e d  a total of mor e  than 800 tho us a nd  tons, as c o m p a r e d  w i t h  the total of 380 
tons for 1980, a c c o u n t i n g  for one t en th  of the w or l d ' s  goat and s he eo m e a t  output. re8d ^

Not only is C h i n a  among the first c o u n t r i e s  w h e r e  goat and s heep m eat was consumed, but the h a b it  is n ow  w id eS() f
the country. The e arly h i s t o r y  of c o n s u m p t i o n  is even r e f l e c t e d  in the C hi ne s e  w r i t i n g  system: the C hi ne s e  ch aj q ^  9a,|
( m e a n i n g  " d e l i c i o u s "  )is m a d e  up by " f i s h "  land ift( “ g o a t"  or " s h e e p "  ), a fact i n d i c a t i n g  that in ancient
and s h e ep  meat was a lready a d el icacy. In h i s  c la ss i c  C o m p e n d i u m  of M a t e r i a  Medica, w r i t t e n  in 1578, the Chinese sc‘

tí*1

L i  S h i z h e n  g ives a d e t a i l e d  a cc ount of the use of goat and sheep meat as a h e a l t h e  food and as m e d i c i n e  for a
t on ‘ ‘

tin»1be»

diseases. Eve n  today, the h abit r emains among the C hi n e s e  p e o p l e  lo use goat and sheet soup in w i n t e r  as a •-  .f 
bee n  e s t a b l i s h e d  by r e s e a r c h  that c o m p a r e d  w i t h  o ther k i n d s  of meat, goat and s heep mea t  has a lower c i 0 

c h o l e s t e r o l  c on te n t  (Gall, 1 9 8 0 .  Especi al ly ,  c o m pa r ed  w i t h  beef, goat meat is not o nly e qu a l l y  r ich in its jjfI" 
e s s e n t i a l  a m i no  acids, but also h a s  a g r e a t e r  c o t e n t  of arginine, leucine and i so l e u c i n e  ( S r i n i v a s a n  and Moorj
for these reasons, goat and sheep mea t  ranks very h i g h  a mong the d e l i c a c i e s  in m a n y  c o u n t r i e s  (Devendrá,

The m a i n  goat and s heep mea t  p r o d u c t  in C h i n a  is d r i ed  meat ( R o u  G an  ) : in some places, o t h e r  products, such aS
the m a k i n g  of d r i ed  goat and s h e e P ^( f o n g  Y a n g t u i )  are also made. As the m a k i n g  of d r i e d  meat form por k  and beef,

o¡>1

je»1

V*’
r*11

be traced b ack to the nomads. W r i t t e n  rei or d  about d r i ed  meat a p p e a r e d  m ore than 3000 y e a rs  ago ( Lti et al, j3
• I nfOfl1 .ivtradit io na l  m e t h o d s  for m a k i n g  d r i e d  meat hav e  been used up 1 I1 L- day. In recent years, there has been rapid v .si 

C hi na ' s  meat - p r o c e s s i n g  industry. E q u i p m e n t  and t e u in o lo qy  h ave bee n  g r e a t l y  improved; even small and 
f ac to r i e s  n ow  p os s e s s  m o d e r n  e qu ip m e n t  for refri g er at i on ,  hig h  t e m p e r a t u r e  handling, c o n st a nt  tem pe r at ur e  
v ac u u m

Hied*11® J  

c o n t r o l /
 ̂0 J* |1 j (j

p ac kaging. A lot of technology, p r e s c r i p t i o n  and i n s t a l l a t i o n s  h a v e  b een i n t r o d u c e d  for p r o d u c i n g  * eS ^ tb* ^  
meat p ro ducts. But little c h a n g e  has b een m ade in the p r o d u c t i o n  of t r a d i t io na l  products. The same m e t h o d s  used  ̂ ^  1 
h o u s e h o l d  w o r k s h o p s  are s till used; little c h a n g e  has o c c u r r e d  irt the technology. This lack of improve®

• at ra d i t i o n a l  p r o d u c t s  s e v e r e l y  limits t heir m a r k e t  prospect. - 11
Certainly, the t r a d i t i o n a l  p r o d u c t s  h ave their advant ag es .  B e c a u s e  of their s pe ci a l  s en s o r y  and nutri 

these p r o d u c t s  hav e  long bee n  a c c e p t e d  by local commu n it ie s .  T h e i r  p r o c e s s i n g  t ec h n o l o g y  and p r e s c r i p t i o n  are 
of a long t r a d i t i o n  a mong the people. As is s u m m a r i z e d  in the r e s e a r c h  of Lei-stner and o th e r s  ( 1984, 1985, 1 
these p r o d u c t s  als o  h ave a d v a n t a g e s  in that they are r e l a t i v e l y  s i m p l e  to p r e p a r e

tional P r0(lei1

the eS»

jj0WeV i
easy to s t o re  and to t r a n s p ^ ^ t i 0̂

g i v e n  the m o d e r n  c o n d i t i o n s  of p r o c e s s i n g  and c o n s u m p t i o n  of meat produ c ts ,  it is n e c e s s a r y  to i mp rove these cts
/p ro ducts. For instance, in o rd er  to be sto re d  for a long time w i t h o u t  refri g ev at i on ,  t r a d i t io na t  C h i n e s e  meat r ^ tey ^

u s u a l l y  mad e  to c o n t a i n  a large amo un t  of NaCl. o ther a d d i t i v e s  and little moisture, and are u s u a l l y  hard
_gf S LiV*1and lack tenderness. As the living s t a n d a r d  and n u t r i t i o n a l  c o n d i t i o n s  of the C hi n e s e  p e o p l e  improve, consu» ^  p 

h o p e  that w h i le  s till k e e p i n g  their s pe ci a l  flavour, the t ra d i t i o n a l  p r o d u c t s  c o n t a i n  less h a r m f u l  a d d i 1 iveS 
b e t t e r  s e n s o r y  qualities.
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SucG c ir cu m st an c es ,  it has b e c o m e  a s ub ject of great i nterest for meat r e s e a r c h e r s  to find way s  to improve on the

Pro,
seVl

jj.  ̂ ............ ................ .................. -   | — • — • 3 • - " ' » “ ' — ‘  ̂ ' » v w" vi»i v iiv i j i iuu v u l mp l o > c uii III

Ijj C hi ne s e  meat p r o d u c t s  suc h  as d r i ed  goat and sheep meat, so that they wilt bel te r  suit the i nc re a se d  p r o d u c t i o n  
^  '^proved living standards. We h ave done a tot of lab or a to ry  work, a n a l y s i n g  the p r e s c r i p t i o n , p r o c e s s i n g  technology,

cess
e r a (

“" o u r  of v a r i o u s  types of t r a d i t io na l  C hi n e s e  meat p r o d u c t s  and p e o p l e ' s  n e e ds  for them and, in c o l l a b o r a t i o n  w i t h  
Plants, i mp ro v i n g  the t r a d i t i o n a l  meat p r o d u c t s  w i t h  m o d e r n  technology. As an initial result of this effort,

"ew of K in ds  d r i e d  goat and s heep meat have b een produced. 

Tradik ° C ES SING 0F  T R A D I T 1 'JNAL A ND  N E W  G O A T  A M  S H E E P  M E A T  P R O D U C T S1 'ill i  ̂; .
N u  C hi n e s e  goat and sheep meat p r o d u c t s  consist m a i n l y  of d r i ed  meat and ham. The p r o c e s s i n g  t e c hn o lo gy  of these

^  S *m ^ ar of these p r o d u c t s  is s im i l a r  to that of p o r k  and beef d r i ed  m ea ts  and ham. A lot has been
* ^ 4. . 011 tiie p r o c e s s i n g  t ec h n o l o g y  ajid p r e s c r i p t i o n  of these p r o d u c t s  ( L o  et a U  1981b Lu et al. 1985» L ei s t e r  et at.
Uried °'J' 1988» Li el al, 198U, 1981)

a n ‘1 s heep ® eat p r o d u c t s  are i n t er m ed ia t e  moisture, s h e lf  — sta bl e  ripe meat products. The p r o c e s s i n g  of these 
*he jnea 1 a th p r simple, and can be c ar ri e d  out tumid the year, liie p ro c e s s  con si s ts  utainU of the f ol lowing steps: cut 
1,1 to l ‘l,J pie ce s  w e i g h i n g  ¡¿51) --51)09» and boil it in wniei w i t h  > ome gin ge r
sPtces ^ * e , cs or cube 
Ur • ( ailise,
L " ° ‘l " ¡r

U K e  the meat out. let it cool, and cut it 
put the smalt p ie c e s  or cube? bac k  into the soup, adu sugar, salt, soy sauce, saltpeter, and 

cinnamon, clove, tennet, w a t c h a u ) a n d  coil over low heat till the soup d r i e s  up; spr ea d  the meat on b a m b o o  
st0 r B 1 riu k a>id dry it over a heat ol about (. UV. till it reduces to 2 5 - JU* of the o r i gi n al  weight. The d ri ed  meat car:

\  . “ f°r
»Hit

lot
oth.

three to five m o n t h s  w it h o u t  refri g er at i on ,  
been d one in the r e s e a r c h  of the p h y s i u c h r m i c a l  and m i c r o b i o l o g i c a l p r o p e r t i e s  of C hi n e s e  d ri ed  meat by L e i st n er

ef G ave also d one l a b or a to ry  a n a l y s i s  of d ri ed  goat and sheep meat bought form the mar ke t  and p r o c e s s e d
‘stUr W l t h  the f o l l o w in g  r es ul t s  C ~ 0 . 5 5 - 0 .  6 3; PH 5. 3 - 6 .  1 ; Nac l 4 - 5 * ; s u g a r  2 U - 30*; s o d i u m  N i t r i t e  2U-4I)

lit,
ppm;

On(y I I* .total b ac te r i a l  count ID* — 10^. This is very s im i l a r  to the result p u b l i s h e d  in L e i s t n e r  et at. ( 1 98 4) ,
®v’e 6 ^  ‘T e r e n c e  b eing that the d r i e d  meat p r o d u c t s  now g e n e r a l l y  c o n t a i n  N i t r a t e , a n d  that d ri ed  goat and sheep p r o du c ts  
The r m o i s t u r e  c on te n t  and lower a w — v a l ue  than p o r k  or beef d r i e d  meat p r o du c ts

X ,  ^ o d s  
rJv, si«i la

for m a k i n g  goat or s heep h a m  ( F e n g  V a n g t u i )  are the same as the m et h o d s  for m a k i n g  C hi n e s e  ham, and are 
•eat *ar t 0  tFe m e t R o d s  for m a k i n g  c la ss i c a l  raw h a m  use d  in v a r i o u s  p arts of the world. As a n at ur a l  f e r m e n t a t i o n  

N  fe Pro d «-t, the h a m  takes a tong time to process, and can o nly be p r o c e s s e d  in winter. As a result, it is made in
f fe cabfy

areas in China. The p r o c e s s  for m a k i n g  goat oi s heep h a m  c o n t a i n s  the f ol lo w in g  m a j o r  steps: w a s h  the

enS*Vi
Hi,
’lit,
fke

ba h i n d l e g s )  w i t h  water; a pp ly  e v e n l y  a m i x t u r e  of salt, s o d i u m  Nitrate,
os,arR; dry sugar, C hi ne s e  liquor, watchau,

cure in a c u r i n g  vat for tour to s e v en  days, i nv er t i n g  the lop and b o t t o m  layers once in between;
shape asF ’Re le 9 s ln luk ew a rm  water, and han g  them up in a sunny, well -venti fated p l a c e  to dry, c a r e f u l l v  a dj us t i n g  

Uri<jei p ro c e s s  so 'I18' 'Gey g r a d u a l l y  bec om e  s i c k l e  — shaped; a fter s even days, w h e n  the shape b ec om e s  fixed, dry
C *̂aract reCl for a dew d a )'s' a m * 'Gen c o n t i n u e  d r y i n g  by h a n g i n g  them up in a dry. w e l l - v e n t i l a t e d  place.

’t*' »bo,.,*!' f e " 9 in 'Ge name of the p ro duct ( F e n g  Vangtui m ea ns  " t o  dry in the air " . The w ho le  p ro c e s s
"'»Its
U,

Oyj . * ■' ' .... . — --j .........  -** • *•**» "*•*' k*” *
Bonthb; the hams w e i g h  about 4 5^  ol their f resh weight, lioat or s heep h a m s  can be sto re d  for three to five 

r ef ri geration, a
Gee n  p u b l i s h e d  on the p h y s i o c h e m i r a t  and m i c r o b i o l o g i c a l  p r o p e r t i e s  of C hi n e s e  hams. The r es ul t s  of our

wi t h_oti.U  , r ef ri geration, and n e e d  to be s te a m e d  or boi le d  b e f o r e  beinci served
N y ,i, ■
°n 'ilX Sl*9 a 50116 Sa“ p l e s  actJu *red from the m a r k e t  are as follows: aw 0 . 65-1). 7 

’Ge 1 ” ^ 1 5 * ;  N it r i t  ( s o d i u m  n i t r i t e  )30 —  50 ppm, total b a c t e r i a l  count ID1“'»<1:scr*i■Hi
®1c rob i

°essid 'tin

4., ’ Prod, ' 1119 t ra d i t i o n a l  goat and sheep meat products, wt- also mad e  an i n v e s t i g a t i o n  of the d e m a n d s  by c o n s u m e r s  on 
 ̂uc 15> ri.Ckr lf~st ^ ie,v t 0n si s l  « » * n ‘y °f the following; (I) these p r o d u c t s  k eep their c h a r a c t e r i s t i c  of b eing r e a d y - t o - s e r v e  

colour <2) th*i' FeCp tFeir t ra di t io na l  types of flavour: f i v e - s p u e ,  peppery, fruit, etc; (3 ) they h ave special

PH  5. 0 —  5. 8 ; N aCL 5 —  7* ; m o i s t u r e  
10'. No  s e p ar a te  test has bee n  done 

a ’ flora, but it is o bv i o u s  that is rat he r  the ham has m i c r o b i o l o g i c a l  stability, and the h e a t i n g  before 
safety.U s u r e s  its

c«i% i
N

•he flavour; (4) the t en d e r n e s s  be i mproved and (5) the odour be r emoved that is u n p l e a s a n t  to most c on su m er s
°as, *! Faild. the p r o c e s s i n g  p l a n t s  hop e  that the m a k i n g  of t r a d i t io na l  p r o d u c t s  suit their p re s e n t

. V sh

oeVf,

orte
"'»»nd

IGat the p r o d u c t i o n  b ec o m e  s e r i a l i z e d  and standa rd iz e d,  q ua l i t y  bec om e  mor e  con tr o ll ab l e,  p ro d u c t  
c o m p r e h e n s i v e  u t i l i z a t i o n  rate improve, and that the p r o d u c t i o n  as a w h o l e  bec om e  m ore p ro fi t ab le .  Tak in g

p r o c e s s i n g  
ion c ycle

°Peil 3S 8 S , a r t l n 9  P ° ‘n t ' Hit“ G a v e  d one a lot of lab or a to ry  w o r k  and. in c o l l a b o r a t i o n  w i t h  p r o c e s s i n g  plants, 
se veral n e w  goat and s heep d r i ed  mea t  p r o d u c t s  that are popular a mong consumers. T h e se  include-.

SMl
Ppery qr
the r 'ed p i e c e s  ( “ »la G a n  ) : cut lean meat ( p r e f e r a b l y  from the leg ) into p i e c e s  w e i g h i n g  2U0 —  250g, rinse to re ® a [ •l|>( ' SlUcose 3 1 1 1 1 , 1 9 Glood; wet cure w i t n  the c u r i n g  m i x  under 4'C for 48 hours. T h e  c u r i n g  m i x  c o n s i s t s  of the following: 

Gris ej| f0r . S u c >ose, s o d i u m  nitrite, a t c ro b ic  acid, g in g e r  juice, caogtio l A n u m u m  tsa o- k o)  powder. A f t e r  curing, s team
®i| 4n
fnUr The an<1 a m o i s t u r e  of 24*. M i x  t ho r o u g h l y  wi

tto.

““ nutes, coot, and cut into small pieces. Dry the meat w i t h  a t e m p e r at ur e  of 80'C for 1 . 5 hours, till
a m i x t u r e  of chilli, pepper, glutamate, watchau, and

"ths P r o d u c t  h a s  a g o l d e n  c o l o u r  and a s pe ci a l  p e p p e r y  flavour. W h e n  v a c uu m -p ac k ed ,  it h as  a s h e l f - l i f e  of
<»(>  f

*,ate r _  l fo ‘® “ cats ( J i n  Si R ou): cut lean meat ( p r e f e r a b l y  from the loin ) into long pieces; boil for 15 m i n u t e s  
• 1- 5 w / w ) ;  r e m o v e  the meat from the soup, cut it into long s l i c e s  a long the length of the fibres, and
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m a n u a l l y  or m e c h a n i c a l l y  s e p a r a t e  the s l i c e s  into filaments: fry the f i l if o rm  meat in hot v e g e t a b l e  oil till it *uf,lS 
a g o l d e n  colour; put the fried meat into a tre at i ng  j u i c e  c o n t a i n i n g  soy sauce, salt, glutamate, and s ugar and boit 
intenes h eat so that the j ui ce  q u i c k l y  d r i e s  up. The f i n is h ed  p ro du c t  takes the form of g o l d e n  filaments, and has *

the m o i s t u r e  is about IS", and the s h e l f - l i f e  is four months 1

i#l°
o ve'

tasty flavour of fried food. The aw is 0. 
p ro d u c t  is v a c u u m -p ac k ed .

3. F ruit f lavour cubes: (liuowei Li): cut lean meat into pie ce s  w e i g h i n g  ¡¡00 — i!50g,

s t rO'
f the

rinse out the r em ai n in g  blo° ^ 
remove the water: dry cure for 24 h ou rs  u n d er  a t e m p e r at ur e  of 4'C w i t h c u r i n g  s a l t p e t e r  (NaCl, N it ri t e) ;  boil f°r ¡¡¡t 
minutes, and cut it into cubes: add ginger, anise, caoguo, g r e e n  C h i n e s e  o n i o n  and o ther spi ce s  into the soup and bo*

im1two hours; remove the u n d i s s o l v e d  s p i c e s  from the soup, put the m eat c ubes bac k  into it, add sugar, glutamate, 
ora ng e  juie, and some w a t e r  to m a k e  up for the loss in boiling, and boil over 9 5 —  1 00 'C for 1 . 5 hours, tilt ® ost 0i

of '*e
sturesoup has d r i e d  up; dry the meat u nder a t em p e r a t u r e  of 8 U'C for 2. 5 hours, till it has an aw of 0 . 76 and a B OlSt“’s|lftf 

22*. The p r o d u c t  is b r o w n  o ut si d e  and r e d - b r o w n  inside, and has a s t r o n g  fruit flavour. W h e n  v a c u u m - p a c k e d ,  it has 9 
life of over four months. a,iJ

4. F i v e - s p i c e  d r i e d  sli ce s  ( W u x i a n g  Pian); Thi s  is m a d e  from edible b y - p r o d u c t s  s u c h  as the heart, liver, kidney- 
tongue, w i t h  the fat and meat s t r i n g  removed. W ash and rinse these p a r t s  to remove the r e m a i n i n g  blood; wet cure ^
h ou rs  u nd er  a t e m p e r a t u r e  of 4'C w i t h  c u r i n g  salt c o n s i s t i n g  of water, NaCl, s o d i u m  Nitrite, a s c or b ic  acid, sugar-

caolrliquor; remove the c ur ed  p a r t s  from the cur in g  ves se l  and s tew for 2 . 5 h o u r s  w i t h  soy sauce, ginger,
cinnamon, clove, fennel, and walchau), and water; rem ov e  the s t e w e d  p ar ts  from the sauce, aI" ^  ^

C hinese
" f i v e  s p i c e s "  ( anise
into thin slices a fter they bec om e  cool; dry the slices tor 2 . U h ou rs  unde; a t e m p e r a t u r e  of 80'C> tilt the P ruautt(tt»r 
an aw of 0. 75 and a m o i s t u r e  of 20*. The f i n is h ed  p ro d u c t  is light brown, and has a str on g  s picy flavour. When 
packed, its shelf life is over four months.

I M P R O V E M E N T S  ON P R O C E S S I N G  T E C H N O L O G Y  A N D  D I S C I S S I O N  ,,,
The c h a r a c t e r i s t i c s  of the t r a d i t io na l  C hi n e s e  d ried meat p r o d u c t s  are that they are eas y  to prepare, to 1 1  

( l ig ht — w e i g h t e d )  and to s tore ( w i t h o u t  r ef ri g er a t i o n ) .  T hr ee  b asic m et h o d s  are used in m a k i n g  these p r o du c ts  ( ¡¡k
1885) , but the mos t  w id e l y  fol lo w ed  p r o c e s s  n ow  is to cut b o i l e d  meat into sli ce s  or cubes, boil these w i t h  spices jjf!

.hcC
-6,then dry u n d er  a t e m p e r at ur e  of 5I) —  60'C. The final p r o d u c t s  h a v e  an aw of U. 55 —  0. 69 and a m o i s t u r e  of 1 0 — 1-1*' 

to the r e s e a r c h  by L e i s t n e r  and oth er s  ( 1984), these p r o d u c t s  g e n e r a l l y  c o n t a i n  3 - 5 *  NaCL, 2U —  35* sugar, and PH 5- 
The n e w  goal and s heep meat p r o d u c t s  we m ake ret ai n  the basic i n t e r m e d i a t e  m o i s t u r e  food p r o p e r t i e s  of the 
d r i e d  meat. The tablel s hows r es u l t s  o b t a i n e d  from mar ke t  s amples:

Table 1: A v e r a g e  d a t a  of n e w  goat and s heep d ri ed  meat p r o d u c t s
P ro duct aw ?H N a C L ( * > S u g a r C M Ha t)(*) N O , ( PPM) T otal count
P e p p e r y  d ried pie ce s Ü. 79 5. K 4. II 15. 5 25. I) 15 3 a  It)
G o l d e n  f it iform m eats Ü. 72 6 . Ü 4. •)L 2 2 . 0 15. 6 111 i x  m
F ruit f la vour cubes Ü. 78 5. 9 4. r 26. li 2 2 . 2 13 t < ill'
S - s p i c e  d r i e d  slices U. 75 6 . i 5. u 9. 5 19. 7 17 2 ■ 10

C o m p a r e d  w i t h  r es u l t s  o b t a i n e d  from tra di t io na l  d r i ed  goat and s heep meat ( a w  0 . 55 —  0. 65, PH 5. 9 —  6 . 1< 
20 —  30*, m o i s t u r e  5 — 11*, s o d i u m  n i t r i t e  2 0 ~ 4 U p p m ,  total b a c t e r i a l  count 10i —  HI4 ), the a w - v a l u e  and

NaCk
4*’

sugar mois,^ l()J>-
(jctid11 a((the n ew  p r o d u c t s  are s l i g h t l y  higher, and the s od i u m  nitrite, NaC l  and s ugar c ontent is reduced. In p r o c e s s i n g  e(pei* 

a c u r i n g  stage has b e e n  i n t r o d u c e d  w h i c h  is n e c e s s a r y  for most t r a d i t i o n a l  C hi n e s e  m eat p r o d u c t s , a n d  the drying ¡'
has b een raised to 80'C. In addition, in the m a k i n g  of the " p e p p e r y  d r i e d  p i e c e s "  . C u r i n g  m i x  is i n t ro d uc ed  u S ‘n j^f( 
acid, glucose, and the o r i gi n al  s tage of b oi l i n g  has been c ha n g e d  into steaming, in the case of the " g o l d e n  f ' J1 ^  ̂ [0^  
and the " f i v e - s p i c e  d ri ed  s l i c e s "  , the n e w  p r o c e s s e s  are the result of a s um m a r y  of and i m p r o v em en t  on t r ad i t 1 ^ f i'e^

f la vour ( o b t a i n e d  ffal,b y
apPe' iS 

for |»if

The n ew  p r o d u c t s  s tilt h a v e  the f l a vo u rs  p o p u l a r  among the C hi n e s e  p eo p l e :  the f i v e- s pi ce 
s pice powder), the p e p p e r y  f la vo u r  ( o b t a i n e d  from chilli, watchau. and p e p p e r  and p o p u l a r  in the s ou th  ), anl  ̂
f la vour ( o b t a i n e d  from s ugar and fruit juice, p o p u l a r  in the north). In recent, y e a r s  m a n y  f or ei g n  p r o d u c t s  have 
on the C hi n e s e  market, but these p r o d u c t s  only h ave a ver y  m o t e r a t e  s uc c e s s  w ith consumers, and one reason 
that their f lavour doe s  not suit the taste of the m a j o r i t y  of the C hi n e s e  people, w h i c h  has b e e n  a c q u i r e d  °ve 
p e r i o d  and cannot be c ha n g e d  in a s hort time, ¡1

foil»''11' 'belt*' 
wil , tli*

The i m p r o v e m e n t s  we h a v e  mad e  in the m a k i n g  of a s e r i e s  of n e w  goat and s heep meat p r o d u c t s  i nc luds the 
M a k i n g  the m o s t _ o f  the i m p r o v e d  jirocessing con di t io ns .  The use of m o d e r n  p r o c e s s i n g  e qu ip m e n t  and t ec hnology  ̂ gf

ties- yan»
the s t a n d a r d i z a t i o n  and s e r i a l i z a t i o n  of produc ti on ,  hel p  i mp rove the s e n s o r y  q u a l i t y  and n u t r i t i o n a l  proper 
products, red uc e  m i c r o b i a l  c o n t a m i n a t i o n  c a u s e d  by m a n u a l  p ro ce s si ng ,  inc re a se  the s h e l f  life of the products, ^  
p r o d u c t i v i t y .  T h e r e f o r e  we hav e  d e s i g n e d  the p r o c e s s i n g  t ec h n o l o g y  to m ake full use of the c o n d i t i o n s  a v a i l a b l e  
s tage uses the r e f r i g e r a t e d  w a r eh o us e;  the h i g h - t e m p e r a t u r e  tre at i ng  s tage uses the c o o k i n g  tank w ith aut°® 
p e r a t u r e  control; the d r y i n g  s tage use s  the c o n t i n u o u s  i nf ra - r e d  drier. The c e n t r i f u g a l  d r i e r  and the vacuum 
m a c h i n e  are a l s o  used in the p rocess. Most m e d i u m - s i z e d  p l a n t s  in C h i n a  n o w  p o s s e s s  these means. t0i

if!
,e»'

at*-

I mp ro v in g  the app ea l  to sijjht throujjl^curing. C u r i n g  is used in the m a k i n g  of most t r a d i t io na l  C hi n e s e  meat P 
but not in the m a k i n g  of d r i e d  meat. The N i irate or N i t r i t e  used in the m a k i n g  of d r i e d  m eat n o w  is use d  not

idac‘S’,

992



"S, . 
N tlH  Use<t,

as a p r e s e r va ti v e.  The p r o d u c t s  m ade w i t h  the t r a d i t io na l  m e t h o d s  lack the b r i g h t  c o l o u r  that mos t  C hi nese 
'‘ta. To p r o d u c e  an a p p e a l i n g  colour, He int ro d uc ed  an a d d i t i o n a l  p ro cedure. W h i le  c o n t r o l l i n g  the amount of 

use ascobi cacid, glucose, (as in the m a k i n g  of the " p e p p e r y  d r i e d  p i e c e s "  ). As a result of the use of
a p p e a l in g* * *V6S an<  ̂ the BU|iern e qu ip m e n t  for cooking, d r y i n g  and packaging, the p r o d u c t s  n o w  h ave a muc h  more

and are q uite w e l l - r e c e i v e d  by con su m er s.  Thi s  is e s p e c i a l l y  true w i t h  the " p e p p e r y  d ri ed  p i e c e s "  and ther en ft ittilOvij ^ ‘ lorm m e a t s "  .
,CC°r<iing ' * ~ - 9 ^ r _ J r O T  ^ a t  j d n  s he ep  meat. M a n y  Chinese c o n s u m e r s  d is l i k e  the. g oaty o dour in goat and s heep meat which, 
' the ° ^ 0,lt) o th e r s  (1978)» is r el at e d  to 4-met h y l o c an oi c  acid. The o dour of goat meat is e s p e c i a l l y  strong. B ased 
l̂lJr°u9hlP P u ^ar p r a c t i c e  of r e m ov i ng  the o do ur  by r in si n g  or by u si ng  spi ce s  ( Lli et al. 1 9 8 5 ) , We d e v e l o p e d  a m e t h o d  of 
ke "d0llr bvre" o v i"9 the^ ,u(lr b . remaining blood by using the centrifugal drier while rinsing the meat, and then further

tre», ’ ^ P ' y i n g  s p i c e s  s uch as ginger, caoguo ( A m o n m u m  tsao-ko), and Chinese c innamon. C o n s u m e r s  hav e  found . 4|ed tn ...sSftovi *° l̂aVe n o  u n P I iras an t smell.

r emoving
p r o du c ts

“ 'S the
any t e n de r ne ss  of d r i e d  meat. T r a d i t i o n a l  d r i e d  mea t  p r o d u c t s  are sto re d  w it h o u t  V a c u u m  p a c k a g i n g

0. Packaging. U n d e r  s uch conditions, in o r d er  to have m i c r o b i o l o g i c a l  stability, these p r o d u c t s  n e e d  an
"1C|„ (Le

tspeci;

or even 
aw-value

‘stner. 1985t. Therefore, these p r o d u c t s  have a low m o i s t u r e  and are hard in texture. Goat and sheep meat 
(̂ eP. J0 c *ally lack t en d e r n e s s  ( M o r a n d- Fe h r.  1 977), for in C hi na  a large p o r t i o n  of the meat used is from old g oats and 
hj" ^  at^j UP ^° r ^ e f ‘c ‘e n c V' '*e r aise the m o i s t u r e  from 5 —  11» in the t ra di t io na l  p r o d u c t s  to m ore than 15» and 

Uced, !^ e sa“ e time, We use the e n z y m e  t e n de r iz er  (for instance, papain). As a result, the h a r d n e s s  is e f f e c t i v e l y  
**le P r o d u c t s  win m o r e  c o n s u m e r s

j ^ c t s  - L ? ^ r j g e  s t a b i l i t y  by a p p l y i n g  the h u r d l e  T ec hn o lo gy .  One result of r aising m o i s t u r e  in the n e w  d ri ed  meat
e#l(t ^  ‘» p r o v e  t en d e r n e s s  is that the m i c r o b i o l o g i c a l  s t a b i l i t y  of these p r o d u c t s  has d ec lined. This in turn

e s p e c i a l l y  among old p e o p l e  and children.

m eans
h ur d l e  t ec h n o l o g y "  in* ^sio,, Ul ^00(t s p o i l a g e  and food p oi soning. To mak e  the p r o d u c t s  mor e  s he lf-stable, We a pply 

I 'lsliiet fte " h u r d l e "  f actors of the products.
H, ‘*isr R ^del ( 1 9 76 ) and L e i s t n e r  ( 1 978 ) hav e  put forward the theory of the
in' Pteveiu*IOI*S ta a v o ‘d food s p o il a ge  and the h u r d l e  f actors ( s u c h  p a r a m e t e r s  as F, l, aw, p H ,  Eh, and p r e s e r v a t i v e s )
I, r°vH  ff foo<* s p o i l a g e  cau se d  by m i c r o b i a l  growth. A f t e r  a lot of research, the. theory has b e e n  put f orward in the

" Hu r d l e  e f f e c t "  a fter s t u dy i ng  the

11 l ‘̂e h u r d l e  concept. B r i m r o n  ( 1 985 ) and L e i s t n e r  ( 1985, 1 986) f urther d e v e l o p e d  the c on ce p t  into hur dl e
vHn

S ^ *  of new
‘“ us p r o v i d i n g  a way for the theory of h u r d l e  effect to be a pp li e d  in food t esting and p r o c e s s i n g  and in the

food products. A c c o r d i n g  to tire p r i n c i p l e s  of the h u r d l e  c on cept and the hur dl e
<»i

Ms “ ¡te

technology, the
s ta bi l i t y  of t r a d i t i o n a l  d r i e d  mea t  is a result of the i n t e r a c t i o n  b e t w e e n  p r e s e r v a t i v e s  (NaCl, n it ra t e

and aw(mi Id-heat treatment, the add in g  of NaCL, etc.). In the n e w ly  d e v e l o p e d  products, the increased
A c c o r d i n g  to‘ i a‘)d the aif ”aUilc, c d e c r e a s e d  amount of n i t r a t e  or n i t r i t e  alfect the p r e s e r v a t i v e s  factor and the aw factor,

^ ,Ven jj | lt0̂ e hy L e i s t n e r  ( 1 985 ), the stabi l it y  of tradit io na l  d r i e d  meat p r o d u c t s  and the h ur d l e  f actors form a pair ,L lafice$%
'Mr, °th, in the n e w  produ c ts ,  whe n  the h t u d l e  factors at one end bec om e  tighter, the s t a b i l i t y  of the p r o d u c t s

irs> n ^ roP: the b al a n c e  is broken. To m a i n t a i n  the balance, We i ncrease the “ w e i g h t "  at the end of the hur dl e
(t^ rM U s . Is lo say, r ai si n g  the d r y i n g  t em p e r a t u r e  from 6U‘C to 80'C; u si ng  v a c u u m  pac ka g in g;  i n c re a si ng  the!'-and Eh
S|[| Pieces  ̂ a ^e a d d i t i v e s  a ll o w e d  by h e a l t h  regulations, suc h  as p a t a s s i u m  sorbate, in such p r o d u c t s  as the p ep pe r y

Pt,er D to ®ake up for the d e c l i n e  of the p r e s e r v a t i v e s  h u r d l e  factor c a u s e d  by the d e c r e a s e  of the amount of
t s u J Ucl s to ra g e  s t a b i l i t y  tests and r es ul t s  from the mar ke t  show that the d e s i g n  has g u a r a n t e e d  the requir em en t  

^  1,111 a lfQ and h e a l t h  s af e t y  u nder the c o n d i t i o n  of s to ra g e  w it ho u t  r e f r i g e r a t i o n . l t  is a p i t y  that c i r c u m s t a n c e s
'Ml Pt°9 res US , 0  Q u a n t i f y  the s e q u e n c e  of h u r d l e  factors ( Le istner, 1987) we have designed.
V
ft,
%

Uct- Ul c h i n a 's f o o d - p r o c e s s i n g  i ndustry has riot only made it n e c e s s a r y  for the t ec h n o l o g y  for m a k i n g  t raditional 
improve, hut has a lso m a d e  il p o s s i b l e  for lire t ec h n o l o g y  lo improve, in the i mprovement of the t raditional 
sheep meat products, (tie p r o c e s s i n g  of d ried meat has m o v e d  towards s e r i a l i z a t i o n  of p ro ducts; the 

technology, and p ro d u c t  s p e c i f i c a t i o n  h ave m ov ed  towards s ta nd a r d i z a t i o n ;  in addition.of the
i n s p e c t i o n  and

,5 . p rQij P r o c e s s i n g  h a v e  bec om e  reliable. T h r o u g h  c o m p r e h e n s i v e  u t i l i z a t i o n  ( u s i n g  meat of d i f f e r e n t  q u a l i t y  for
and Cli an(* , a ^ ‘ n 9 b y - p r o d u c t s  suc h  as the heart, liver, tongue, and k id n e y s  into i n t e r m e d i a t e  m o i s t u r e  cooked 

*( ®1 S*ntt So ‘* p r o v e m e n t  ( i m p r o v i n g  the c o l o u r  and the t en d e r n e s s  and r e d uc i ng  m i c r o b i a l  c o n t a m i n a t i o n  in manual
Mg, C<1,'0»ica| #S *° * * P rove the p ro du c t s '  s he lf  life), it has b e c o m e  p o s s i b l e  to m ake the p r o c e s s i n g  of goat and sheep 

a ‘n ^  * ore e fficient, and to p r o v i d e  n e w  p r o t e i n  foods for the market. E n c o u r a g e d  by these results, We are now 
Cg^ res e arch on the i m p r o v e m e n t  of o ther meat products.
K :LÜS]
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s heep meat p r o d u c t i o n  has great s i g n i f i c a n c e  for s ol vi n g  the p r o b l e m  of p r o t e i n  d e f i c i e n c y  in 
In this respect, C h i n a  has had some s u c c e s s f u l  e x p e r i e n c e  in recent years. The improv em en t  of 

 ̂ ^ P r o d u c t s  t hr ou g h  the use of m o d e r n  t e c h n o l o g y  and e qu ip m e n t  is of great help. T h r o u g h  the a n a ly s is  of
^ esf " ^ilifQr Suc*t as d r i e d  goat and s heep meat, we hav e  d e v e l o p e d  a n u m b e r  of n e w  d r i e d - m e a t  produces, ^ n a m e l y  the
M  », ^fdur, B B e a ts ( J i n g  Si Rou), the u  p e p p e r y  d r i e d  p i e c e s ”( M a t a  Gan), the " f r u i t  flavour* c ubes " Ç d u o w è i  Li) ,. A ll  i Al(Js P o p u l a r  a m o n g  con su m er s.  Thi s  s hows that the i mp r o v e m e n t  of t r a d i t io na l  p r o d u c t s  is not o n l y  p o s s i b l e

eal p ro mises. The f ol lo w i n g  p r i n c i p l e s  mus t  be followed, however, in m a k i n g  the i mp rovement:
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easy1. K e e p i n g  the a d v a n t a g e s  of the t r a d i t io na l  p r o d u c t s  in b e i ng  sim pl e  to p re p a r e  and e n e r g y - e f f i c i e n t ,  being 
t ra nsport and store, and b ei ng  r eady to be served.
2. K e e p i n g  the s pecial form and f la vo u r  of the t ra di t io na l  products, e s p e c i a l l y  the f e a tu r es  that s atisfy 

e s t a b l i s h e d  r e q u i r e m e n t s  in local commu n it ie s .
3. M e e t i n g  the n e w  r e q u i r e m e n t s  a mong c o n s u m e r s  on the a p p e a r a n c e  and n u t r i t i o n a l  p r o p e r t i e s  of the pro du c ts 

from i mproved living standards.
4. M a k i n g  i m p r o v e m e n t s  a c c o r d i n g  to m o d e r n  the or i es  of p r o c e s s i n g  t ec h n o l o g y  and the local c o n d i t i o n s  in e q u i p ® 611 

o ther m e a n s  of proces si ng .

lon9'

a r i sini

of Chi'18'

pof t

Industty
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