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STUDIES ON EATING QUALTTY OF MEAT FROM CHINESE LOPING, LANDRACE AND THEIR CROSS BREED PIGS &
!
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INTRODUCTION by

At the present tine, the majority of the comercial aninal pigs in china are produced by the crossing of local IF bl |
sows with foreign breeds as boars.This type of pig production has improved carcass traits,growth speed and feed Ll o |

of local breeds, but brought certain problem in meat quality at the meantine.Out of the practical demand,chinese pet ]p
tists have nade extensive reseacches in meat quality traits of different breed pigs,and in heretidy rules of those
in next generation.On the hand, it vas proved that meat quality of local breed pigs are superior to that of forei®t™ th L
through the analyses of PH,marbling, colour, tenderness, water-holding capacity, intramuscular fat and dry patter xes K
other hand, several crossing groups which could create meat-nice muscular comercial pigs vere selected,and certald (
which could predict meat quality in early stage were affirmed.Unti] the last five years,meat scientists in chin ha 98 0
further to explore flavor biochenical bases of different breed pigs. LIU YUERU(1986), LAN YUHUT(1989), LIU JU\ZHU l
al compared fatty acid composition and water-soluble flavor precursors in local breed pig’s meat with foreign breed ‘ |
However, what these studies got could not still perfectly explain the characteristics of "nice- odour, del icious™t@S er s L
of local breeds. Based on the previous researches,this study: (1)analysing both water-soluble and lipid-soluble flai0 il |
cursors;  (2)conbined with chinese traditional cooking, modern processing course and sensory evaluation; (3)selecti® it t“f
chinese breed--Loping, foreign breed--Landrace and their cross breed pigs, expected to explore the biochenical b 4
-odour, delicious-taste" characteristics of local breeds. Said concretly, there were following ains: br
(1)Studying the exist features of free amino acids(FAR), reduced sugars and intramuscular fat in neat of those thre® e v |
pigs. (2)Studying the different changes of above hiochemical constituents of different breed pig’s meat m COOk 8 & e? [
ssing. (3)Sumarily evaluating the flavor, nutrition and hygien character of meat from different breed pi pigs, in &%
with analysing results, cooking and processing losses, and sensory properties.

HATERTALS A4 HETHODS o i
I.Experanental aninals and meat samples: 18 weaners (6 pigs every breed)of Loping, Landrace and their cross br e
and managed in the same circumstance until when every Loping pig weighted 75+ 2.%g,and when every Landrace an &
pig weighted 90+2.5 Kg. These three breed pigs had similar feeding tine. e o | g
As soos as slaughter, whole 1.dorsi and bone-out stesk (containing lean and adipose tissue) from 8th to 13th TiP oces‘”” [
fron the left carcass of every pig.Then, the two types of meat were again divided into smaller samples for cookie? |
and analysing respectively. The steak located from 13th to 14th rib was set lean tissue apart from subcutaneous 12 10
suring the proportion of these two tissue. gl
2.Cooking and processing methods:according to the heating ways of chinese tradional cookery and the course of 24 0“rq A
cess, the following three cooking and processing methods were worked out. Neat samples were stored in 2% cooler 10 r
before cooking and processing. i thorﬂc‘ﬁ | I
(1)ZHAD (Heat ing in short tine, with strong fire and with aninal fat oil):250g neat samples, taken from 4th 0 i o | R
vertebrate, were cut along with muscle fibres into slices of 6mm thickness,four of which were marked and determm s 0 1 I
and weight. When the temperature of 100g fat oil reached 200%C, poured the slices into a pot heated with Liquifie were | |
constantly turned over by a spade for 50 seconds. After cooled with air in porcelain plate, those marked four S | M
deternined in length and weight, and retained for analysing FA, reduced sugar in ZHAO meat. dsubcu N
(2)SHAD (Heating in long tine, with weak fire and with water): 250g rib steaks, naturally containing lean t1sS ]es o |
taneous fat,vere placed in a pot which had 400n] water. After water boiling with a 500V electronic stove, M8t > e ]eﬂn I
tinued to be heated with a 1000¥ electronic stove,and turned over one time in the midway of heating course.¥ elgh nteﬂtl A
tissue of the cooled steak,and took 100g Of it for analysing fatty acid composition, water and intramuscular 22 L
SHAO meat. eﬁme b

com
(3)Ham processing:  250g 1.dorsi located from 4th to 13th thoracic vertebrate, after removed visible fat and
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‘%twaWere Processed with a comman method of ham process (containing the double effects of heating and curing). 100g of han

u% e for analysing moisture, reduced sugar, FAA, intramuscular fat and fatty acid composition in ham meat.

(UQO Uirating pothods:
" eat quality indexes:1.dorsi color, water-holding capacity, marbling, preservation losses were determined in
"M(%MMMMW&MMM%MWH%Mmm%mH%w%mm%%meMmW%
1 in dianeter)from each 1.dorsi using a Shear Force Mearurer made by East-Northern Agricultural colleage.
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tj 4 8id composition:5g samples (respectively fron 1.dorsi, rib stesk, SHAD meat and ham) were stored at ~30°C cooler
M)y “, analysed at one tine. Groud samles, dried vith no air heating oven in high speed,vere extracted by benzene
s | Moy ether 1:1) 2a] for 1.5hr., and then nethylated by 0.48 KO-nethanol for 10 minutes. The nethylated fatty acids vere
m ﬂm(ﬁﬁc%Gmmed%mmm@wh
d | U o 82T Content 1g samples (respectively from stored 1.dorsi,ZHA) meat and ham) were mixedwith 8nl distilled wter,
QMOPI 4 and 1] Na2lo3, then ground and centrifuged. Inl supernatant liquid was taken for reduced sugar analysis of
GMAm”Cmmﬁmwwmwbywamm cal experinent)) edited by Lanjing university.
%1QMt%%m es(respectively from stored 1.dorsi, ZHAD meat and ham)were stored in -30°C cooler. The methods of
N%mMMMMWWmmMMMM%WMMMMWMW
%mMWMMMWM%MmmMmMMMMMWWWMMWMMmMW
&ngth@é “aluateq 1140 meats fron 2 pigs every breed for tenderness, flavor, juiciness, colour and overall palatability
g | "INt structured seales(-1,0,+1).
Y | rl“ﬂ 2. ANALYSTNG RESULTS
Rl Oe"ts In stored 1.dorsi,ZHA0 meat and ham from Loping,Landrace and thelr cross breed pigs were given in table 1.
| %N total FAA contents( based on fresh vweights) vere given in table 2.
|
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i P; \\\\\\\ ﬁﬁ~C0ntents (ng/100g) Table 2: The losses of total FAA contents(%)
y 5
. rg: 18 nea Crossbreed meat ~ Landrace meat breed treatment  the losses percent
|y UK hom rav ZHAO Ham  rav  ZHAD ham
b } mg 0 6 _____ Loping  ZHAD cooking 29.65¢
ah lhgy 082 0.087 0.102 0.11 0.12 011 0.112 0.13 ham processing 40.04
' 423 1343 17.10 15.07 1458 16.% 15.62 15.39 cross  ZHAD cooking 26.4%°

=
=

3

5i§ é SUoAy 366 4% 420 2T 449 4N breed  ham processing  30.66"
g B 417 438 558 402 424 652 403 Landrace ZHAO cooking 19.182
864 667 6.03 7.5 7.06 590 707 .08 ham processing  20.45"
10.29 15.29 12.16 10.24 14.37 13.5 11.52
Ly 9-73 0.62 0.62 074 0.73 0.66 0.79 0.74 2.The contents and cooking ,processing losses
S09 300 303 547 328 230 346 350 of reduced sugar in stored Ldorsi, ZHAD meat
M 11 104 0.6 2.02 1.02 1.02  and ham from pigs were given in table 3.

L ;'84 Lol 2.5 1.9 154 1.8 1983 1.9 Table 3+ reduced sugar contents and cooking,
L 0‘02 L6 248 25 1.8 265 286 218  processing losses(ng/g,h)

Ly 5~97 080 L1 L1 L2 LM 12 LY
g 2l 505 454 5.00 523 465 520 505 breed rav ZH0 ham A0 processing
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£ Ly ?‘42 6.27 6.22 615 6.06 6.49 6.16 6.13 meat meat meat losses losses

b L1 2~§1 L6 0.8 134 15 070 1.3 107

b b Ty L0 LB LB 200 L0 L8 205 lgis 00100 05182 ZAF
Bgp ol 096 287 184 L8 1% L8 LY oo LZPLY LIPIBIR B
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3. Intramuscular fat contents and properties:

il |k

(1) Intramuscular fat contents in raw, SHAD and (2) Intranuscular fat composition and their changes during kB | ¥

ham meat of different breeds and retentions dur-  processing(given in table 5). B

ing cooking and processing (given in table 4). Table 5: Fatty acid compositions of raw, SHAD and han meﬂt( ) al
Table 4: intramuscular fat contents and retentions o 20 2 sﬂ

(RT) (%) fatty acids (10:0 C12:0 C14:0 C16:0 C18:0 (18:1 C]3ZC gf ‘

—

breed I.dorsi rib SHAD ham SHAD processing  Loping .dorsi  0.054 0.069 1.78 31.42 9.38 47.08 8.82 1% o m‘

Steak meat meat RT RT cross Ldorsi MO MO 147 20.897.53 51.728.14 %'15 off 4

Landrace Tdorsi M0 M0 147 30.236.95 52.098.00 17~
Loping  7.17° 8.43° 26.51° 8.80° 240.06° .38 —mormmmmmrmrmemmm e Y
cross 470 5.3 2.8 6.4 6.9 L9 Loongribs 0067 0.08 15 DU 8T RO By
Lndrace 247 4.3 Q481° 36 AI246° 10099 crossribs 0029 0.6 146 211862 B9 iy g
Lndrace ribs W0 10 1.38 28.916.79 547977 2T~

In the course of ham processing, intramuscular (P08
fat in neat fron Loping, Landrace and their cross  LP.SHAD lean meat 0.0 0.076 1.73 30.018.77 47.46 10.8 ]'15 LA
breed pigs lossed rarely under the surrounding of ~ CR.SHAD lean meat NO  0.034 1.45 28.92 8.54 49.69 10'184 ]'35 i
miscular and comective tissue, but tended to had  LD.SHAD lean neat K0 0.025 149 30.05 7.73 48.2%5 109 ot i

&

-
e

some losses as intramuscular fat  increased from 18 b1l
2.47% to 1,17, Loping hem meat N0 0.0%5 187 31.59.0.43 41.13 8 ol
SHAD meat, in this study vas cooked vith subeuta= cross hammeat Mo N0 143 31.347.25 5140 .6 o 0¥ | |
neous fat on, and through a long tine’s boiling.  Landrace ham meat N0 Mo 1.33 30.90 6.50 5L.11 9'2}_,; """"" | in
This process could be the main reason vhich caused =-============mmmmmmmmm e o migrﬁted I
intramuscular fat retention of SHAD lean tissue reaching 200%. (1)Subcutaneous fat liquified during heating, @ p il
into adjacent lean; (2)Liquified fat sticked on the surface of lean tissue or was absorbed by the lean tissue U0 |

so intramuscular fat contents in SHAD meat becane great higher more than in raw meat of those three breed pIgS: gaﬂd b
It is dicovered from table 5 that the saturation degree(S/U) of fatty acids did not basically change duriné Coga neﬁrl t
processing.Even if lean tissue had had sone intramuscular fat lossed, the loss opportunities of every fatty & subC” ;
equal. Only in SHAO cooking, C18:1 proportion had certain changes. Maybe, it was concerned with the phenoneno? uer #
taneous fat migrated lean tissue,for only C18:1 proportion to all fatty acids in adipose tissue was significd!
in lean tissue. o
4. The losses of cooking and processing ,and the  5.Common meat quality indexes and moisture contents of di B
shrinkage of heating miscle fibres were given in breed pigs(given in table 7).

table 6. Table 6: (%) Teble 7:(, sares) 0t 0 T T o i
—————— jotur®
breed 80 SHAO processing muscle fibre  breed pressured shear force colour marbling preservated g |
losses  losses losses  shrinkage losses  value losses Fa” ________ 58 f:
""" ALE
Loping ~ 20.44* 20.19% 25.58=  18.46° lving 10.31° 250 35 4> 4.8 60 177453% £
s A AP Q1P AL s LB 202 33 3@ SETE gRT
Landrace 23.15° 28.13° 28.83*  20.54° landrace 13,112 2550 2.5 2.4 6AFTTAY n )
————— l scoreﬁ Re

6.Sensory evaluation: Bight-nenber panel made sensory evaluation for 2 pigs’ ZHAO meat every breed. Their tot8
given in table 8.
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| 1
it COmﬂatlon of intramuscular fat with other Table 9: the correlated coefficients of intramuscular fat with other
Tabl 81 Y traits (given table 9). neat quality traits

~~~~~ SeS0ry scores

~
~
~
~.,

h

1 br{'ed ‘‘‘‘‘ quality indexes  coefficient  quality indexes coefficients
/U/ 0 flavor juiciness tenderness ~ overal]
a9 palatability moisture content  -0.9456™  preservating loss -0.6033™
"iﬂ boping . reduced sugar cont. -0.8466™  proceesing loss  -0.7775"
5? (g ; 0 10 10 § FAA content 0.9507  ZHAD loss 0. 7266™
f LandpaCe 4 8 8 § § S 0.7743"  SHAD loss 0. 8786™
9° \\\\\\\\\\ . 5 3 3 C10+C12+C14 0.7722"  heating shrinkage
‘ﬁﬂ """"" of muscle fibres  -0.6303*
E(f l, bl DISCUSSIONS (18:2+C20:2 0.3161 C16:0 0.3794
J‘,, thmg qUai()“Shlp of intramuscular fat to meat (18:0 0. 7457 C18:1 -0, 7104™*
'éqj‘ Intpalm Ity: shear force 0.2013 marbling 0.7927+
D Clar fat, content of local Loping pig’s  colour 0.8  vater-holding CiP.  -0.7900™
655 ey 8 i T4 higher than Landrace’s, and 2.37%  fat retention fat retention
" | Yy f § " Cross breed's (table 4).The necessary  of SHAO -0.8622"  of processing (. 8487+
'7” T[ab lity tntramuscular fat could enhance the pal-  FAA loss of ZHAD  0.9241* FAA loss of HAM  0.7927
6éa | t937 on "8ILS of meat products (C. A.Reitnier,

‘he by e !ned vith sensory evaluation, this study also found that Loping and cross breed pig’s meat products containing

bleg Ighe levels of intramuscular fat received higher scores for tenderness, juiciness, flovor and overall palatability
‘ “lcrea Ith the increase of intramscular fat content anong those three breed pigs, water-holding capacity of raw meat
r Ontent C0oking and processing losses decreased, and the heating shrinkage of muscle fibres decreased(table 9). The
. What e Mtramuscylar fat had no significant effect on shear force value of raw meat (table 9).
mtr‘amuscular fat plays in the producing of odour compounds in cooking is of particular interest to meat sciten-
h OmPou "'a“(]972)suggested that carbonyl compounds arise principally from lipids and the former may produce many aromatic
| Yy g, ""8h the Maillard Reaction with FAR. Pippen(1968) reported that lipids as a solvent stored flavor conpounds in
n Xp]aln n released the latter when cooking gas pressure reach certain level. These basic researches could be used  for
‘K ecOﬂtr‘lbutlon of high intramuscular fat to the "nice-odour,delicious-taste"characteristics of local breed pigs.
B n@eda rg of lean tissue perception in carcass, intramiscular fat level and its composition in meat has greatly
| rttya 0 ( cording to this study, intramuscular fat level was significantly correlated with the saturation degree of
f(;?pog ty dand oleic acid(-), but not significantly with linoleic, eicosadienoic and palnitic acid(table 9).Fatty acid
iy Uty % hnot basically change during cooking and processing(given in table 5). Concerned studies indicated that the
| Sft Igher proportion of unsaturated fatty acids is easy to acdify and drip oil during preservation, so Loping
L The ¥ Yality should be hetter than other two breed's.
ar ngy 1825 of R content during cooking and processing, and relationship to meat flovor:
| ff‘es i Cross kt)hlS study, Local Loping pigs had more FAA in raw meat, but less in cooked and processed meat than both land-
1 hyg l“eed pigs.Total FAA contents were 76.63,74.46,70.24 in raw meat; 53.90, 54.73,56.75 in cooked meat (based on
| wi}’e levels ; 46.04,47.87,49.53mg/100g in han (based on fresh veight)for Loping,cross breed and Landrace pig respectively.
]]Gh&hef‘ 1:)1 totalPA and most individual FAA were dereased by heating and processing.Those individual FA4 which contents
0 | Vh raw meat,such as alanine, glycine and histidine, had greater losses-also during heating and processing (table
R felc act th shorter tine’s heating, processingcaused FAA greater losses.
Ontred 0 cng " led to the differences of cooking and processing losses of FAA among Loping, Landrace and cross breed pigs?
it *rned basic research, writer thinks it is possible that suitable micro-circumstances in muscle tissue(fat
Istri ibution,PH and fibre size )strengthen FAA degradation or interaction with other biochemical constituents.
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FA are important precursors of flavor compounds of meats. During cooking, FAR react with sugars and possibly P jt
oxidation products to produce heterocyclic compounds that contribute to the flavor and aroma profiles of cook i
(Shibanoto.T., 1980). And also the fornation of carbonyls and pyrazines during heating were related with Ni2- or 0 lsuf
Terefore, FAA heating degradation or reaction with others play a important role in flavor, and maybe in the charact’
of "nice-odour, delicious-taste” meat of local Loping pig for its higher FAA level in raw meat and greater T
during heating.

3.The change of reduced Sugar during cooking and processing, and relationship to meat flavor:

The level of reduced sugar in muscle was easily effected by the change of physiology state and circumstance cont”
fccordiny to this study, reduced sugar content in both raw and cooked meat of local Lopmg was lower than landf”a‘fea |
cross breed pigs(0.98,1.30,1.27 in rav meat 1.02,1.34,1. 30ng/g in ZHAD meat; 0.95, 1.16,1.11ne/g in han for Lopi® |
Landrace and cross breed pig respectively). Cooking and processing caused reduced sugar loss, and its losses ¥er®
proportional to initial level.

ht the meant ine, reduced sugars are iportant precursors which contribute to meat flavor through the Maillard T ol thrPe

with FAR. Hovever, there were no parallel relationship of the degradated extent of reduced sugar to FiA anong to i1
breed pigs, vhich maybe indicated that: (1)the degradation of FAA and reduced sugar do not entirely depend on Mol I |
ctioni (2)there are other compounds to take part in the reaction; (S)FAA and its similar
constituents are necessary precursors in the reaction.

CONCLUSTONS ot
1.The high content of intranuscular fat was important biochemical basis of "nice-odour, delicious-taste” meat ¢ |
istics of local breed pigs.And FAA, s a flavor precursor, may improves the meat flavor of local breed pigs. N

2.The sensory scales of cross breed pig’s neat vere near to local Loping’s, but the objective values of the fo™ i
were near to Landrace’s or in the middle of two original purcbreeds. So the crossing of local Loping with Land™® ¥ |
improves the carcass traits and growth speed, but also remains the superior sensory properties of local breed P!
extent. dhgher

3.In comparison with Landrace and cross breed pigs, Loping pigs had lower losses of cooking and processing: 2" wat ¥
content of fat and dry matter in meat, and higher scores of sensory properties. So the conclusion may be infer t gl
nutrition and lavor of Local Loping’s meat were better than other two breed pig’s.Because the fat content and 12 S
saturation degree of Local Loping’s meat were higher, however, its meat hygien seem to be worse than Landrace &
breed according to recent concerned reports.
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