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} !:The paper consists of two parts:the first part introduces the developing course of the
Jasi

T
hy Qipment for meat refrigeration--freezers which have been developed from 22,000 tons ca-

ty
8% the foundation of P.R.China to present 2,400,000 tons capacity,and describes in det-

Uy

t

['opq be types and distribution of the freezers for meat refrigeration,the daily animals slaugh4

Hln

%d ge&DHCity,the situation of meat refrigeration,ice making and storage, freezing equipment

Spe

mQ tlal transportation lines;the second part deals with the meat refrigerating technology
hy

%

in L g
~n 2 Qccording to the demands of consumers and markets for frozen meat and packets of fro-

Qth
meat,In the end it describes the developmental tendency of meat refrigerating technolo-

Ry

in

X i

WMO s future.
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Iy CTI0N~The basis of meat refrigerating industry was very weak in old China. There were
W g

¥ foy freezers in the whole country at the foundation of P.R.China, which totally have

)000
% tons capacity.Those freezers were mainly owned by English capitalists, which were used to
3Q

S2e
Y the cheap pork,beef,mutton and eggs bought from Chinese markets before they were sold in
Peg,

%y Y mayksts.The freezers were distributed over Harbin,Dalian,Tanjin, Qindao,Nanjing and
Tehay

H@d

Sy

¥ ®lopment of meat refrigerating industry is emphasized after the foundation of P.R.China,

Op
g glnal meat refrigerating epnterprises have been extended and recontructed. Afterwards, a

p
of
'y meat processing enterprises and freezers have been newly built to meet the demands of

w‘est

lc
: Markets apd foreign trade.
m
"he
Present situation of meat refrigerating industry:With the development of production,

%&
g lHfriger‘ating industry of China has been on the developmental road of independence. By the
1987. there have been 1,442 meat processing enterprises in state-operated commercial

in China,which employ 330,316 persons.Meat refrigerating factories(freezers) are distr-

¢ SVax big and medium-sized cities, as well as some coastal ports,which totally hawe

e OS7 tons capacity.According to one shift(8 hours), the processing capacity is as follows:
Iy, * Pigs, 17,300 oxen, 177,600 sheep, 800,000 fowls, BOO tons of cut pork, 550 tons of meat
* Of the total capacity of freezers ,low-temperature freezers account for 2,006,000

Ay high‘temperature ones(about 0°C) account for 381,000 tons.The daily freezing capacity is

Y tonsodaily cooling capacity is 6,500 tons ,daily ice-making capacity is 3,300 tons.

Apg
4 Some 100 cold store boats whose charge capacity is:10,000 tons, and 4,900 cold stor-

Vans_ LN | : -
5 e details are listed in table 1.
-Th
QQQ dlstrlbutlon of meat refrigerating enterprises,Meat enterprises in big and medium-siz-
ltl
™ > (majority have refrigerating workshops)account for 38,3 percent of the total enter-
Sy,
woich account for 61.7 per-

There are 890 meat enterprises in couaty towas and dowa,
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Table 1 The main producing capacivy of refrigerating enterprises in commercial systemn e
Items Potality in China b
number of enterprises 1,442 o
rnumber of pigs 572,040 . LS =
slaughtering capacity RIECETE T e o e b
number of oxen 17,299 0 S L
( number/shift ) | number of sheep F i 177,625 v 7 NG >
————————————————————————————— number of folks | 800,000 e
| brief figure 2,383,887 "
cold: sStopage cipactty. ' - . RETSmes =t =R sRstas e =5 PR b
(tons) Low dtemporatude . Segl T 2,002,508 " e i
----------------------- high temperature | 81,280 "
cooling capacity (tons/day) 6,452.3 e
freezing capacity (tons/day) L 42,314,3 _f,//
ice-making _ capacity (tons/day) &4 & 03,4104 3 S -
toe SboEggy eepaniiy Ukona) l TRl S SN A o 33,230 el
__pumber of freezers LT g iy AL R RS S 6,640 ' LR g
special railway 1line ( kilometres ) 104,19 ’,//’/
cent. See, table 2 for details., )
10@;
1822
Table 2 The freezer distribution of meat refrigerating enterprises in-commercial syste®-=="
D el
In the whole country _number _ of  enterprises O D i 1242 )
1L ==
cold _ storage capacity (tons) 2L2§2L§§;’ >
_____________________ = e SEm—— 55—”,f’
hrief figure _pumber_ of enterprises _ | __ - ol
In Dbig " cold storage caggc;}y(ppnqmjlgzéL/—” 3
b et
d number of enterprises | ___ li—’ g
and  medium-size population>one million OB
._cold storage capacit!(tonsﬁ__QSiL———” )
cities —gg_,,”
one million>population2k—22mber of _enterprises ——p 6 P
. _-half million cold storage capacity(tons)| 340232
? 307"
population<half million|-2Uaber_of enterprises | ___-- & ,
______________ 3 e cold storage capacity(tongl;_iﬁng—"'
890"
In cou_nty towns and number Of enterpgiges _________________________ e ;;7 o
: 508, = -7
___down s “_—cold storage capaiif.x_r s I N SR e o [ 0k 0
Hunany
There are 797 meat enterprises in Jiangsu, Zhe jiang, Anhui, Shandong,Hebei ,Henan, t o
al
o to¥
Jiangxi,Sichuan,Shanxi, and_.Shaanxi provinces, which account for 55.3 percent of th Thare
ente
terprises,there are 645 ones in the rest part of China,which account for 44,7 perc 100
e Cent'
are 55 meat enterprises in Beijing, Shanghai and Tianjin,which account for 3.8 PET
regional distribution of meat refrigerating enterprises is shown in table 3. r8”

of
b. The scale of meat refrigerating enterprises .According to slaughtering scal®
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i atlng enterprises, there arc 22 enterprises that actually have mors than 300,000 slaught-
- |y

. “@acity in 1987, which account for 2.3%% of the:.total enterprises(952).Among tucu, thers
ity

[}
~ lin ®lverprises(folk pressing ones) which have 1,000,000 slaughtering capacity and 6 enter-

L
8 3
21 B (4 wsat pressing ones, 2 folk pressing ones) whose slaughtering capacity is between
'W'O
Y 7m (Jand 1,000,000,there are 12 ones whose slaughtering capacity is between 300,000 and
b 'J
3 0 *There are 930 enterprises that have less than 300,000 slaughtering capacity,which acc-

a

|

i

y °T 97,3%, The scale of meat freezers is shown in table 4.

Table 3 The regional distribution of meat refrigerating enterprises

in commercial system of China in 1907

, -5 L S ol number of enterprises_ | percentage
, o e SR I — e 0.3 ______
_Northeast China by e B B o Ll 1 RN
Bagk SHIRg o e i1’ NP 1%, SRR S
Mediuu-south China 1 _______ “r e R e S LR TR, e
_Southwest  China ____ i Y L L1 ) F e e 1762 e
Nortinesst COlAnE | el B L Ll b o GRS e WY PaBils v
b _Totallty Leade O NI W
{y he =
thy Scale structure of enterprises,there are two obvious changes:one is that the number of

1 te
%at TPrises which have more than 300,000 slaughtering capacity(per year) gradually reduces,

8
| Yo Number of those which have less than 300,000 slaughtering capacity(per year) increases

| X y Q
. |y "8 ; <
%y after another.The t:nueucy iS vne result of free managem3ant and multi-channel markets,

Pag

t : . . ; : :
ﬂm Collective slaughter is changed to scattering one which increases slaughtering capacity
/ an
%m Tegions,The reformation of financial system is another reason.To increase financial in-

COthry enterprises transport half carcase meat instead of livestock into the cities;

‘wleuvr i1s that the number of the enterprises whose frecezer capacity is more than 10,000 tons

%Qt:)thaHSOo tons increases,and the total capacity grows.It is the result of completion and

Uy D of a geries of projects built at late 6th Five-Year Plan period(1300-ivo5).These pro-

T%Qhoieh have more than 5,000 tons capacity each,are from the internal extension and recon-

| 1 of 019 enterprises,More small-sized enterprises are built by local governments to ex-
by . %8ement after it is free.

g tOwn above,driven by the reformation of national economic system,enternrises have quick-

e 3 : '3 '3
%10 adJuStment of production construction, technological transformation and equipment impo-

1y h

O mmto Suit the new situation of multi-channel fres management and further support produc-

{ :
,%%Q&EQOHSUmption.The capacity of pressing cut meat,meat products,packets of meat products is
'

f@%nt 'and technical competence is improved.As market system is in the embryonic stage at

,% ' the central government still has to carry out the management policy of directive =»lans,
Ope
t S ratbd commerce functions as stabilizing markets and commodity prices.EB Especially when
"b : s
%e ln the vbalance between production and consumption,meat refrigerating enterprises mainly

% . ;
k@ and Store frozen half-carcase meat to solve the contradiction of unbalance.So enterpris-

=
>

%xu elativelV big slaughtering and refrigerating capacity at present.Now the problem in the
4 aty
¥ u

10n is that thecapacity in big and medium-sized cities is more than the demands of
mwl Dly and exportation,but it can not be easily cut down in case of more sources of goods.
T ang Small-sized cities,especially those county towns and down,the excessive capacity
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10,C.0 tons>capacity>
5,000 tons

e e e e s et e e e e e -

5,000 tons>capacity >
3,000 tons

3,000 tonscapacity >
1,000 tons

1,000 tons >capacity >
500 tons

'\/?
snens*
keeps growing,and does harm to both the improvement & control of the quality and compreh® §

utilization of raw meat source,and causes repcat.d construction anua waste of investmente NV 3

eal '
In recent years, the situation varies considerably in processing all kinds of frozen Zoo(wo [
Uy
th? |
tons in 1986 and 1,040,000 tons in 1987 ‘are processed.It shows a decline tendency.Th¥® 80" |
£7E°0 S
Tcul"'ﬂ :
or |

ducts: 1,760,000 tons frozen meat products are processed in 1985, increasing 44.4 %, 11

utilization ratio of freezer capacity is only about 45 %.1In present circumstances of
' . : ci
agement,enterprises are gradually changed from close production-storage types to open

a1S
$ A . 3 usv
tion types.They have lauched a business of storage and management for the society,anc h

259
the freezers grow.Managzmeut scope and variety are increased.Thcough enterprises proces? 4 U
half-carcase meat than before,the quantity of frozen goods keeps growing. |4
2.The developing trend of meat refrigerating technology in China Ry
a.Rebuild freezers,add or enlarge cooling rooms,raise the production of chilled mest oY
There are cooling rooms in all the meat freezers in China built in 1950s.Butcher's wod’ g 7|
ed trom 35C to a temperature between 0°C and 4°C before it is frozen in freezing Tcoﬂs'Bu Cﬂt Y
ect freezing technology is used in the freezers built after 1960,most of which do not

ing rooms.And some of the original cooling rooms are changed into freezing rooms.ThuS’ ]

not like frozen meat,only frozen meat is sold in butcher's snops.if customers do no .o 507
< i £4 . et Jut =R
meat,they have to eat butcher's meat.Scienvific researches show that chilled meat(age L1

and juicy, and has a special flavour.The broth is transparent and fragrant,as well & 1g "
The increasing acidity of the meat in aging period has disinfecting functions,but bU ¥ vor
does not have above characters.So meat uging is of importance from the views of
erinary sanitation and nutrition,and flavour. i prod” |

When chilled meat is processed into frozen one,a large quantity of energy 1S 7591, twﬂi
ction cost rises and nutrition materials are damaged,Conversely, when frozen meat 15 = ﬂjtv
period,still much energy is consumed, and nutrition materials are lost again,thus the_ljb3‘ﬂ
shou== L ]

NG

frozen meat is much worse than that of chilled meat,For this reason,cooling rooms

. el . £01
ed or enlarged in refrigerating enterprises to meet the needs of consumers for chill 9r11f
zeZ% ..p
direct freezing technology,the heat load of a freezer is so big as to effect the fr qc'hﬁ o
L
me

: % S y 3 " 1g mec 1
Certainly it is necessary to keep some freezing capacity in freezers.The butcher S ,mn? o

i : ainf 0
can not be marketed for some time,may be frozen for long storage.Present refrigerd? 5005 b
A < s f P
can not process chilled meat,so it is a good way to add or extend cooling rooms tO ! y i
chilled and frozen meat. 4107
Orcduc

b.Change the state of single variety-half carcase meat in meat supply,raise the

cut meat.
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Oy along time,only half carcase meat is supplied in the markets around Chinese cities and
residents should work hard at the large skinny and bony pieces of meat which fat
well as positions are not separated.With the development of the time,both husband

a family have to work.Such large pieces of meat can not meet the needs of broad con-
- *M“s N such a hurry society.To counter the situation changes in the society,meat processing
a p%& Ty Should process varieties of cut meat,such as shredded meat,meat stuffing,sliced meat,

~1 %% k,s and some by-products,which are packed with packets(they can also be packed W1the%%§ie
2 %“d i8¢t the needs of public restaurants and canteens).The products are refrigerated the
" Ny, Ats buy and place them into refrigerators.So it is very convenient for the residents and

z %“ neccbsary housework has been reduced.On the other hand, meat processing enterprises can

g “f& L use of many by-products such as skin,bcnes etc,to increase public wealth and chances

= %He ®Yment,and also expand the scale of management.In a word,it is a favourable thing to

¢, ¥ ang people.

%%rlwnthen the construction of cold chains to ensure the quality of frozen meat products, To
ﬂ% the quality of products,the frozenm goods must be transported in low temperature in order
Wn illed meat and frozen packets of meat products are conveyed from the factories to meat
%%t Sle departments,retail shops or other processing enterprises.The cold chains mainly mean
WQ istance transportation in the same city.Construction of small-sized freezers in whole-
“%b - Tetail departments and cold storage trucks must be generally considered and arranged.
“%@ Tises processing frozen meat products should deliver goods to the customers' in order to
| q, 1 use of social manpower and materials resources.

§ ‘%b mulatlng integraiive standards of frozem meat products does favour 1o processing, vrans-
"n & iUn and sgorags.

mq& flOurlshlng meat markets,there are many product quality standards,packing norms,trans-
”wueon tools,storage conditions which cause confusion.It is very inconvenient for neither

% Hon &nd management,nor storage,transportation and marketing.At present,the country has
mulated integrative standards of frozen meat products.Thers are onlv standards made bv
iy 8 rlteI‘prise and locality,To counter the situation,the country should consider in a long
%itt fOPmulatu integrative standards of chilled and frozen meat,which contain sense norms,

N “on norms,packing marks,packing norms,testing methods,storage and transportation condi-
8 %s or DPOce331ng and managing enterprises-to ensure the quality of products and supply the
mmsgéwlth qualified frozen meat products.
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