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Studies on the Techniques of non-vacuumized Ham Processing

JIA YONG

Sichuan Agricu ltura l  Un ivers ity ,  Yaan, Sichuan, China 

A B S T R A C T

Soae advanced neat vacuum-processing f a c i l i t i e s  have been imported into China. Since 

the higher investment and energy consumption, economic benefits  of fa c to r ie s  had

been a f fected . In order to enhance the ra te  of f in ished  products and benefits  for  

enterprises, some processing f a c i l i t i e s ,  techniques and ingredients had been

improved, and also vacuum f a c i l i t i e s  had been replaced by general f a c i l i t i e s .

The s t ru c tu re -re s i l ie n c e ,  ra te  of f a t  loss, moisture, s a l t  soluble proteins and vater 

holding capacity of hams from vacuum and non-vacuum processing methods were tested, 

and also structures in and outside hams were tested with sensory scores. I t  was f ° un 

that hams from non-vacuum processing with low humidity, low heating and higher-pH

curing had no obvious d ifferences in q ua li ty  scores from those made by vacuum 

processing (p>0.05).
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I N T R O D U C T I O N

Ham is a higher grade of snack meats. I t  has got more and more a tten tio n  from consumers and 

meat researchers.Many meat processing fa c to r ie s  in China ,recently , have imported some food 

processing f a c i l i t i e s ,  which need more in-vestment and higher energy consumption. Especially" 

when they were not in order,the income of fac to r ie s  would get some loss. There was l i t t i l e  

research about non-vacuumized ham processing, which a ffected  the e f fe c t iv e  using of general 

f a c i l i t i e s .  The aim of the pro ject is to make good use of food processing f e c i l i t i e s  by 

studies on processing methods, ingredients and functions of general f a c i l i t i e s ,  in order to 

make the q u a li ty  of hams from non-vacuum processing as equal as those from vacuum processing» 

and also to get some useful consults fo r  enterprises.

M A T E R I A L S  A N D  M E T H O D S

M e a t

About 10 kg of meat ( mainly biceps femoris, quadriceps, semimembranosus and semitendinosus 

muscles ) from round portion of adult swine carcass of good f in is h  were obtained within 5 h 

of slaughter. The meat was c h i l le d  at 4 ‘C fo r  20 h. After removal of sepable f a t  and 

connective tissues, the meat was cut into some 100 g of pieces. S im ila r meat samples from a
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si|>8le c
afcass were u t i l i z e d  for each t r i a l  of the experiment.

Ubo

ves

^0ry Brade soduim chloride ( HaCl ) ,  tetrasoduim pyrophosphate anhydrous ( SPP ) ,
SM«i. tr i
vere lp°lyphosphate < STPP ) and blends of these phosphates in d i f fe re n t  proportions

used.
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>le Pickle was determined by using reference and glass electrodes ( E lectro  pH meter; model
of

Ur6
°f »niB and ^at cor>tent were estimated by CPMI ( 1987 ) .  Sa lt  soluble proteins ( SSP ) by the methods

v'th a • ( 1985 ) and water-holding capacity ( WHC ) was measured according to Arnold ( 1980 )
“ shtHe>ni

“ lghed eva
the f , aP°fating  basin, which was then placed into a vacuum oven at 65‘C .  The meat p e l le t  l e f t  

l8ht as a >So transferred  to another preweighed dish and placed in the oven u n t i l  constant dry

® °d if ¡ca t ions . The f in e ly  minced sample ( 5 g ) was accurately weighed into a 25 ml

CH tt. ifu ^6e> centr ifuge tube, which was then centrifuged at  4‘C fo r  30 Min in a MSE coolspin  

a,l<> Ueiot ^®’ Ü00 rpm.After cen tr ifu g a t io n ,  the exuded liquor was weighed into a previously dried

"«t.er-.
The

hold * 0 l sture contents of both p e l le t  and exuded ju ic e  were estimated by weight d if fe rence .  

^  capacity ( WHC ) was defined as the f ra c t io n  of the to ta l  moisture content remaining

813



5:35

a f te r  deducting the to ta l  exudate loss, expressed as a percentage basis. ,
. X 1

For tex tu re  measurement, hams c h i l le d  at 4‘C fo r  5 h were cut in to  rectangular s t r ip s  o f 1 X 4

cm and the tex tu re  strength was assessed with an e la s t ic i t y -m e te r  ( Y161 ) .  Organoleptic te
. > n tn*5

determination was based on the numbers o f d i f f e r e n t  capsules ( conta in ing f a t ,  water or a i r  ) 

s t r ip s .  t

S t a t i s t i c a l  a n a l y s i s
are

The data were subjected to analys is  of variance and c r i t i c a l  d if fe rences were ca lcu la ted to  eo» 

the means to  es tab l ish  the treatment e f fe c t  on various parameters.

R E S U L T S  A N D  D I S C U S S I O N

The e f fe c t  o f vacuum and non-vacuum processing on ham q u a l i t ie s  was mainly on some aspects, sUC 

tex tu re , water-holding capacity and emulsion s t a b i l i t y .  Results of the experiment are presente 

tab le  1 to  3.

as
fro»

W a t e r --h o l d i n g  c a p a c i t y

The VHC o f hams vacuumized ( 86.92 X ) was a l i t t i l e  higher than th a t  of those non-vacuumized 

( 86.40 % ) ,  but the d i f fe rence  was n o n -s ig n i f ica n t .  This was due to the e f fe c t  o f pyrophosph8 

in increasing VHC, which was based on ( a ) an increase in pH and ion ic  s trength and ( b ) 

i t s  a b i l i t y  to sequester d iva le n t  metal ions, to bind meat p ro te ins and to  d issoc ia te  actomy°sin 

( Hamm, 1960 ).

T e x t u r - e  s t r e n g t h

The tex tu re  strength of hams vacuumized was a b i t  higher than th a t  o f those non vacuumized, 

the d i f fe rence  was not s ig n i f ic a n t .  This corroborates the f ind ings  of Trout e t a i .  ( 1984 ). 

emphasised tha t the e f fe c t  on pH and ion ic  s trength are probably the most important reasons 

polyphosphates ( PP ) improves VHC and meat p a r t i c le - p a r t i c le  b inding.

E m u l s i o n  s t a b  i 1 i t y
isjoi

The treatments o f vacuum and non-vacuum had no s ig n i f ic a n t  ( p > 0.05 ) e f fe c t  on the ham e*
• nH

s t a b i l i t y  ( average f a t  loss o,15 _ 0.16 % ) .  The less f a t  loss was due to the increase in P 

in the ex trac tab i 1 i t y  of SSP by phosphates which in te racted during heating to form a s t r o n g  

heat-set matrix ( Siegel e t a l . .  1979 ) and a f a t  binding e f fe c t  which reduced f a t  separatin '1 

heating ( Pepper e t a l .  1975 ) .

E m u l s i f y i n g  c a p a c i t y

Compared to  vacuum processing with low-pH con tro ls ,  non-vacuum processing with higher pH an<*
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lo»-heat
of stri

mg could get sane emuls if ing capacity . The organoleptic  tex tu re  q u a l i t ie s  on the surfaces

■ps o f hans were not s ig n i f ic a n t  ( p > 0.05 ) between the two treatments, due to the stable

si°n which resu lted  in increasing meat p a r t ic le  binding ( Hamm, 1960: Pepper e t a l .  1975 )

Ur e content o f h a m s

^°*sture

' »0.05

Vith the

re ten tion  was not s ig n i f ic a n t !  

due to  the higher pH and 

re su l ts  o f Hamm ( 1960 ) .

y d i f fe r e n t  between vacuun 

low-heating in non-vacuum

and non-vacuum treatments 

treatment in agreement

C O N C L U S I O N S

vere
In

»ade

not

order

by non-vacuum processing w ith  low humidity, 

s ig n i f ic a n t l y  ( p>0.05 ) d i f f e r e n t  from those 

to improve the g u a l i ty  of hams, the e f fe c ts  

°n heating treatment are probably the most 

the cooked ham.

low heating and higher-pH curing 

made by general vacuum processing, 

on pH, ion ic  s trength of the 

important reasons fo r  the s table

T A B L E  1

"on~
Vacuu»

0»

the Treatments on Physico-chemical Propert ies of Hams

pH Hoisture VHC SSP

(X) (X) (X)

1 6.68 63.40 87.50 10.40
2 6.68 63.67 85.02 10.32
3 6.68 64.01 86.69 10.47

1 5.90 64.11 87.80 10.11
2 5.90 64.21 85.60 10.07
3 5.90 64.38 87.35 10.20
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T A B L E  2

E ffec t  o f T rea tien ts  on the E iu ls ion  S t a b i l i t y  o f Hans

Treatien ts No. Fat contents in hans Fat loss

uncooked cooked * X

Non-vacuui 1 9.08 9.63 0.17

2 9.87 9.69 0.18

3 10.25 10.11 0.14 0.16

Vacuui 1 9.08 9.66 0.14

2 9.87 9.70 0.17

3 10.25 10.13 0.12 0.15

T A B L E 3

E ffec t  of T reatien ts  on the Organoleptic  Texture o f Hais

T reatien ts No. Texture strength

■* Crackles Capsules X

Grai Y

Non-vacuui 1 37.5 0.30 0.30

2 36.1 0 0.75

3 36.9 36.84 0 0.30 0.45

Vacuui 1 38.3 0 0.30

2 35.2 0 0.60

3 37.5 37.02 0 0.30 0.40
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