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e (l;fl:: (]1‘11:1":!;?;1. ?: :-alledf la Rou, is one of the most traditional and well-known meat products
Informat jon on l”K, e ‘a‘[l'.q m? (()} nore t-han one thousand years. Although there is a lot of

W to now. It {sp “;k 1,”" . 1ina “f““v no Y'G‘P”H:‘} on .ils microbiological stability have been found
it rias Mi”(ﬂ.ll 101 Sl&'ﬂ‘mlL.() szlulm* thg microbiological changes, including total bacterial count
"“"i-‘:fhﬁi.’.g"}},(",;'(’2""(?!'@' f{(lt'l( acid bacteria, Fnterobacteriacese, S. aureus, Salmonella and yeasts
N S, dnw;”l'e;s.ﬂlln{; of hina Bacon in our lnh»mllmy.

A P&‘\Kl(;lllll\ilg f<kl‘l l‘:’ !”ml](,)',l(.":d . lilw."‘"“”"'_ consists largely of bacteria.  Most abundant
"l’|(|g\,_,;;‘r(;u I)n ("IMT f')y'q‘lll ic 'd(‘ii(l bacteria and Micrococcus.  Enterobacteriaceae and yeasts and
B e hoot Lrt.*:llnult ”‘; ”“i ": Pf‘"llll, however, all above organisms are almst undetectable, because
ot 55y, product receives at the end of the curing phase(4-5 houts at 40¢and 43-44 hours
Samples of (hina Bacon were inoculated with Salmonella or yeasts and molds. Two other

St 3 ’ : : smples were
y(‘lmlq\u'ly' inoculated th'h different counts of S, aureus. The experiments show that Salmonel la and
N‘vm.(],:;“ “”1315 can be inactivated in normally heated (hina Bacon, but S. aureus can grow and nultiply.
. ess i 0 3 - T a’r .
B , when (huh Bacon was I:mled at 50°C for 4-5 hours, and then at 60 C for 43-44 houts, Se
HFT‘ ounts were reduced to only 10 cells/g.
sipni'“(v““;“- av valve and NaCl content were also measured. ‘The a, value of the finished product is
l"';hn ‘i‘“‘ y |<M‘l'([xr0.f”|) than that of fresh pork, and the concentration of NaCl in the finished
iy s as high as 9.22. The pll value, on the other hand, didn't change significantly (P20.05) during
7+ manufacturing process. :
res ¢ : > ' ; ; . :
(h"i”(‘“l"‘q suggest that the ,I(N aw' is essential for (hina Bacon as a microbiological stable meat product
l"(l:('i;: orege ""i.”""ﬂ- "‘f"lg“lalim- S. aureus can be the greatest microbiological risk under normal
2ssing conditions, but it is possible to produce safe and stable China Bacon by traditional technology
SIMARY : ; :
. :  (hina Bacon is simple to produce by norml curing and heating enable it to a microbiological
Thign ’:'_"“I product even the raw material contains high bacterial count.
U)"(? }“”!'V of (hima Bacon is achieved mainly by lower aw-value through curing, drying and heating (50-
j“r'lctiv"y: IZ (|nys)’ at the end of curing time. Most undesirable microorganism inclwling Salmonclla are
1““\”“‘" ed by this technology. However S. aureus can still be of problem if the product is not enough
U\ib sively heated at the end of curing (50-60°C for 2 days). :
sin:n Bocon contains mxch salt in its finished product(about 10%),
e i1 1 . . .
1 Hlu["l-”(? Bacon is always eaten with plain rice and vegetable. ‘The high NaCl caused the Low ay —value
Box ‘f"_""‘”‘ product and 1S essential for China Bacon as a microbiological stable meat product during
rage without refrigeration.
: can moke the conclusion that it is possible to produce sa
echnology .

but it is not considered unpleasant

fe and stable meat product by traditional

traditional and well-kmown meat product

1 o >
NIRMCITON: (hina Bacon, so called la Rou, is one of the most
The production of China Bacon is

i’i‘n‘(,:'e“k’l-l It sure has a history of more than one thousand years.

1933) ﬂn(() '(ln;;;.» It is generally produced u'l hames in the coldest season of every year (L.1EISINER,

‘“”v;m[ 1nn.n’.”uon is undg fram pork bell.y. The method of processing amd the spices used are somewiat

©C.x lU n different !)mvm('vs. But main procedure is the sane, including curing, drying and heating
AU et al, 1980). ‘The most popular ones are Guang, Chuan and Xiang types(M.L.LI et al, 1985).
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MAIERIAL AND MENLAB:

teclhmology of (hina Bacon: The pork belly(purchased fram Kulmbach, Gernnng) is cut into rectangle

strips(Bcom ¥ 40cm), dry cured with salt, nitrate, sugar and spices. lThen it will be hented ol bonged
to dry(C.X.1U et al, 1980). Jy the finished product, the lean meat should be bright red and golden browt
in colour, and the fat appears milk-white and shinning. (hina Bacon is always eaten cooked or stevcel.

It should be firm, smoth and a little elastic in texture, and has a typl(,nl la flavour(similar to wells
ripencd air dry hem),
For 1UXg pork belly, one needs:

Nitrate g
Spirit(clenr) 190g
China pepper (Watchau) 100g
5 splce powler * 100g
Supnr as desired

* 5 apices powler contalng anise seed, tenmel, clove, cinnamon and (hina pepper.

All dngredients well mixed, apply «ndxture on ench pork strip, then put strips in a contalner
with the skin side dowm(top layer with the skin slde up). Pour the rest of the smsming mixture o
the surface of the pork strips again. After a tolal curing time of 10 days, hinn Becon Is tnken out
of contalner s washed with warm water.  Hang (hina Bacon in an alry roun for same s to dry, “"‘"o
bang them in a heating rooan with temperature of 40 C flrst for 4-5 hours, enxd gradually fncrensced to 55
C. lhe total heating time needs about 48 hours. ‘lhien hang (h'ma Bocon in an airy place for further
drying.

microblological analysis:

We lave mide 5 production according to the above teclmology in our Iaboratory.,
are investigated.  ‘The first production is finished in comon processing condition.  Ouer is inoculated
with Salmmella or yeasts and molds. Another two production are inoculated with diffcrent comt of _5_'_
nurcus, respectively,

According Lo schedule, 2)g sple is taken ascptically at romdom on 0, 1, 5, 6, 9, 10 and 12 days durivg
the entire processing. Fach sample 1s placed in a aseptical plastic bag contalming 180ml of sterlle
0.85% saline buffer and shaken for 10 minutes(Stumecher, Gernany ). Appropriate dilutions are mwle with

in Inyers

Microbiological stabllity

sterile 0.85% saline bulfer.
Total baclerin, as well as I\lefmnm coomts are nrle on Standard 1 Agor (MIAX) with frculation al )

°C for 48 lours. For the enmeration of lactic acid bacteria and Mic rococcus, MRA Aghr (MIRXXK) are used
following incubation at 30"C for 48 hours. For the detection of Salwonel L¢ [ld and Fnterolncterfncene, UMb
Apr(MIRX) are used, and the plates are incubated at 30°C for 48 howms. f?. aurcus camts me mde on

MEEY Appr following incubation at 35°C for 48 hours. Molds and yensts comls are mde on Malt Extract
Agiat (MIRK) following incubation at 25°C for 5 days.

Mranwhile, the ag-value is measured by IS0 apparatus with NOVASINA sensors. The coxentration of NGl
is determined by titration.

RESULIS AND DISUESIUN:
chimge of Lhe @y —value, pll-value and the concentration of NaCl during the processing:
The awrvalue, pli-value and the concentration of NaCl are measured on the scheduled days . ity rebults

are shown in Table I,
Table I

The nw,‘mgv“a- -value of fresh ncat is 0.994, but the @ —value has sipnificantly lowered to 0.982 after
the first day of dry curing (P£0.01). ‘The @v-value is stabilized during the total curing perfod, except
the first day. FEven after washing at the end of curing period, the av-value doesn't apparently demged
(P>0.05), camared with the ay-value during the curing period. After two days heating, the ', -valve
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1s ramrkablely lowered(P{0.01), so that the ay -value in the finished product reaches 0.703. However
e pll-value doesn't change so much(PY0.05) during the wiole curing and heating period. ‘The NaCl
‘Ncentration is during curing from 6.5% increased to 8.4% and in the finished product even teaches 9.2%
e Lo decrensed water contain,
S0ty evalution has been done on two weeks ripened product:

Scook bacon n cold water for 2 hours, then sliced in thin slices and steancd.

1sh bacon with cold water, then cooked it in wole plece in water for 1 hour with smll {lawe, lhen
ol into amll slices.

© taste and the flavour are satlsfied in loth cases. ‘The relative high salt contain fsn't uwnted,
‘;‘l‘g?lla! bocon 1s always eaten with mch plain rice and vegetables.  Vaccum packaged product hasn't onch
Ctonce in taste when compared with the wmpacknged product.  Ohly the flavour is better and nore

Pleal 4y, unpacknged product due to more fat oxldation.  Probably, after longer storoge, Ue veccun
BoU bacon will have better flavour then the unpackaged one.
iy ll)]lomg!rnl stabllity of china Bacon: T
P e begltining of the curing period ad curlng time and after heating stage m'nl also in the [h‘l s r(x
het, we have dome total bocterlal comt on all 5 production: Pscudamaws, Micrococcus, Inctic acid

8lic

hl|cr0

(:r'Cl‘:;”n' Enterolacterincene, yensts and molds.  We inoculate bacon in one production with ﬁ[l‘l!l_lllcll’tl
o th yoosts and molds.  We inoculate bacon with S. auteus in two other production. Obviously, S.
'\PIS‘Q is the most m't!nl)lnl‘nglctll risk for (hina Iacon, since it can st tﬁl‘l grow and nulll|:lr!'0fl in a
¥ Otive low a -value(1.3 X 10/g) in the nornlly heated xicon(4-5 !!:us by 40°C, 43-44 bhowrs ln!}: 35 C). :

lxum,;(;r it only les 107/g after the improved heating condition(50°C for 4-5 hours, then GU°C for 43-44

k] 7
Ir “lnlhlgﬂ show that the total bacterial comt on the fresh meat in all 5 production lay in 10 -10 /g

" i also not mich have clrnged during the entire curing time. lkwvever, it has reduwced tramlesly after
m“”"g- The total bocterinl comt contained most Pscudanonas, then following by lactic acld bocleria
"(“ NI\m}‘lCllﬂ. Fnterolncleriacene, as well as yeasts and molds proved Lo be very few in the

- o

loculated bacon(Figure 1 ). ?

du?] Production is inoculated with 8.9 10 /g Salmaella, the bacterial cout is only slightly decronsad
o l‘(;g the curing time(i.7 X 10°/g). Dut after the normal heating processing, its count Ins decreased
oy /8. ‘lherefore, Qhina Bcon is a safe mat product. as far as éz@g&g is concerned. R In n' -k
& Cr production, fresh bocon is inoculated with yoasts(2.2 X 104/g) and molds(2.1 X 10" /p) axl they
0 did not clamge mich during the curing period, but they are rapidly decreased after pormnl leating
(HRUle IE), Furthermore, the ae -value of the finished 1s about 0.686 and nolds will ot likely to
S'W i this comdition by (hima Bocon, just es by (hina dried meat(ae wwer 0.690)(Shin, 1984).
teflore Mina Bocon s a sife moat product as far as nolds is concerned. 5
f\m’ Modiction of are inoculated separately with two different count of S. aurcus. The [irsl 'wllh S
e Y 10’ /g, it has slightly increased during the curing time, even after norml heating, the
g il count is still very high(l.3 X 10°/g). Qviously normal heating isn't sulficient Lo jnactlivale
‘,;‘)\:“!LC!E- ‘Ihe sccond 18 inoculated wlth” a higher nuber of S. aureus(1.7 X lU’/g)_. /\:Lf'r l()y|Ul|e
i oved heoting condition(4-5 hours for 90°C, 43-44 hours for 60°C), S. autcus is rapidly decreasad 1o
%/R(Flgme 111 ). ‘Ihe higher temperature of heating has proved no significantly clange in neither

Le nor flavour of the product.

“lmSle' (1988): SQwlf-stable oritental mat products, Proceedings 34th Intermatioml Gongress of
ence il Teclnology, held August 29-September2, 1988 at Brsibane, Australia; partB, p.4/70.

M'L-_Ll. andd collective of autlerrs (1985): Production technology of China traditiomal cured il U:i(ul
2t products,  Published by Sichuan Science and Teclnology Publishing louse, (hengdu, P.R UUNA; P.187
in Qu_"c&:).
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TARI I : Change of  aw-value, pi-value in the manufacture of China Bacon

Days 0 1 5 6 9 10 12
pH 6.30t0.26a%  5.6510.06a 5.6610.1% 5.69t0.17a 5.7010.24a  5.5610.23%a 5.750.1%
aw 0.99410.0001a 0.89210.019a*¢ 0.88740.032b 0.884t0.023b  0.88410.028b 0.889:0.014b 0.70310.010d

3*

Mean values in a line followed by different letters were significantly different(P£ 0.01)

¥ Mean values in a line followed by same letter were no significantly different(P>» 0.05)



: Change of total becterial count including Pseudamonas, Micrococcus,
Fchs lacticacid becteria, Em:zrobactauaceae, 1eass and Moulds in the menufactrue
log wu/g Of China Becon
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Fig II :(hange o f Salmonella, Yeasts and Moulds in the nrmufacture
of (hina Bacon innoculated with Salmonella or Yeasts and
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Fig III : Change of S.aureus innoculated on China Bacon under the
different heating condition
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