CHAPTER IV
RESEARCH FINDING AND DISCUSSION

A. Research Finding
1. Pharameter Specific Test of Meat
a. pH measurement
After doing pH measurement, the researcher andlffze result
of data from pH measurement. The score of pH measemt can be
shown on table 4.1 as follow:

Table 4.1. score of pH measurement

Meat pH
A 5.8
B 5.6
C 5.5
D 5.6
E 5.5

From the table 4.1 it can be seen that the scoptlaé got as the
result of measurement using pH meter. For meat Ah wihe
concentration of bromelain enzyme solution of 4@H, of meat A is
5.8. For meat B with 30% concentration, pH of mBas 5.6. pH of
meat C with 20% concentration is 5.5. For meat BDhwi0%
concentration of bromelain enzyme solution, pH efatD is 5.6. Meat
E becomes control meat, because there is no treatimethis meat.
The pH of this meat is 5.5.

b. Water Holding Capacity (WHC) deter mination
Water Holding Capacity is acquired from the voluofewater
that is added minus the volume of free water Wiaie divided by the
weight of meat times one hundred percent. The scbr&/HC is
provided in table 4.2.
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Table 4.2. the score of Water Holding Capacity

Meat WHC
A -24%
B -26%
C -22%
D -20%
E -22%

Based on the result of research, the score of wabdding
capacity (WHC) for meat A with 40% concentratisn24%, for meat
B with 30% concentration is -26%, for meat C wdti®o concentration
Is -22%, for meat D with 10% concentration is%20and for meat E
without treatment is -22%.

c. Cooking lossdetermination
Cooking loss is acquired from the weight of medhee being
cooked minus the weight of meat after cooking whacé divided by
the weight of meat after cooking times one hungrectent. Table 4.3

shows us the score of cooking loss. Table 4.3stbee of cooking loss

Meat Cooking loss
A 45%
B 44%
C 44%
D 42%
E 37%

d. Tenderness
Tenderness of meat in this research had been neehsuth
Universal Testing Machine Zwick/ Z0.5. The scoreonfr this

measurement is shown in table 4.4.
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Table 4.4. the score of tenderness measurement

Meat Tenderness
A 0.6662
B 0.7098
C 0.9134
D 0.9193
E 1,8324

B. Discussion of the Research Finding
1. Pharameter of Meat Specific Test
a. pH measurement

pH is the measurement of acid or alkaline leveingfat. Meat
Standard Australia (MSA) measures the acid levéhefmeat to ensure
eating quality: After livestock has been dead, lactat acid starferm
on meat. It's because the blood stream of livesiscstopped, so the
oxygen to the meat is stopped too until the meatncd catch hydrogen
ion from glykolysis processOverplus of hydrogen is used to change
pyruvat acid to be lactat acid that causes pH deseref meat.

In this research, pH measurement was conductedHbygter. the
pH Changing of meat in table 4.1 shows about 518 &r8. The chart
of pH changing is provided in the figure 4.1. Femmtrol meat is
shown with hatching block.

1

Meat and livestock Australia, “The Effect of pH dBeef Eating Quality”, in
http://www.shorthornbeef.com.au/assets/files/PH_&w®af eating _quality.pdf accessed on
January, 1% 2013

? Edi Riswandi, “Pengaruh Proses Perendaman DalaotdrmEnzim Papain dan
Penyimpanan Terhadap Sifat Mutu Daging Kambingrieliua”, thesis, (Bogor: Technology
faculty, Institute of Agriculture bogor, 2001), 18
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Fig. 4.1. Chart of changing of pH
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After measuring with pH meter, the score of meas B.5. For
meats that are added with the waste of pineappket solution on blue
chart block have score 5.5 until 5.8. The pH meawent process is

shown in figure 4.2.
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Fig. 4.2. pH measurement with pH meter

As the result of measurement using pH meter, ibypes that
adding pineapple’s peel solution as the sourcerofmblain enzyme
does not decrease the meat quality, in another,wthis meat still in
good quality. According to SNI 01 -3948-1995, theod quality
requirement of meat is the meat with pH scorebofu@ 5.3 — 5.8.

b. Water Holding Capacity (WHC) deter mination

The water holding capacity (WHC) of meats is ralate the
amount of free water released by the meat aftesiplly pressure or
force is exerted upon ftWater Holding Capacity (WHC) determination
in this research had been conducted with centrifoiganethod. The
sample had been pulverized and put into 10 ml fsgy&titube. Then it
was added by 5 ml aquades and kept with the terperaf 2-4C.
The next process was centrifugation up to 20 mgutgh the rapidity
of 3500 rpm, the process is shown in figure 4.3e Hecreasing of
WHC can be known with ecsudation liquid that islexhl“Weep” on
unripe meat or “Drip” on frozen unripe meat that nsfreshed.

Ecsudation comes from the liquid and the fat of tmea

% Anton Sitorus, “Aplication of Enzyme Bromelain froPineapple Extract Solution on
Tenderizing Process of Old Doe Meat”, Thesis, (Bogmimal Husbandry Faculty, Institute of
Agriculture bogor, 2001), p. 34

* James M. Jay, “Relationship Between Water-Holdirpazity of Meats and Microbial
Quiality”, Journal (USA: Department of Biology, WayState University, 1964), p.120

> Soeparno)Imu dan Teknologi Daging, (Yogyakarta: Gadjah mada University Press,
2009), p. 291
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Fig. 4.3. sentrifusing process

The meat that is submerged in pineapple’s peeltisalthas
negatif water holding capacity score. It's providedthe figure 4.4.
The chart is down to beneath with the scores -22@%0, -22%,- 20%,
and -22%. From the data, the lowest score of waikling capacity on
meat B is -26%. In this concentration it's possifdr mineral salt has
highest content from the others. Whereas the cdrateon of meat A is
higher than meat B. Meat A should has the lowestesof WHC than
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Fig. 4.4. the chart of water holding capacity
Based on the chart above, the meat has no cagacitgld the

water when the meat gets treatment from outsides Tay occur

because the bromelain enzyme from pineapple’s peatains of
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mineral salt. Callow (1931) and Hamm (1957) redeanplained that
high ionic power of mineral salt has influence déiagion. Maximum
hydration occurs when the ionic power reaches abait— 1.0. it's
equivalent with 5 -8 % of NaCl for meat with orthout the addition of
60% water’

. Cooking loss determination

Cooking is a process of heating beef at sufficientigh
temperatures that denatures proteins and makessitdugh and easy to
consumé. Cooking loss is one of meat quality pharametehe. Meat is
with lower cooking loss has better quality than theat with bigger
cooking loss, because nutrient that lose is juie Iduring cooking
process.

In this research, cooking loss determination wasdooted with
the meats which were cooked with the temperat@€ Yluring 30
minutes. Then samples were submerged in the flowiatgr during 30
minutes. The process is keeping them in the teamtper of 1-3C a
night. After that, Samples are weighed. The coolpgnaress is shown
in figure 4.5.

Fig.4.5. cooking process

® Edi Riswandi, “Pengaruh Proses Perendaman Dalamutdra Enzim Papain dan
Penyimpanan Terhadap Sifat Mutu Daging Kambing rigeffua”, thesis, (Bogor: Technology
faculty, Institute of Agriculture bogor, 2001),22

"N. Jamagt.al., “Cooking loss components of beef from Nguni, Boasa and Angus
steers”, Journal of Agricultural Research ( Repiutfi South Africa: Department of Livestock and
Pasture Science, University of Fort Hare, 2008)16.
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From that treatment, the highest score of cookoss Ifalls to
meat A with the score of 45%. The lowest scor@74% which is
fallen to meat E. The meat with the highest sodreooking loss is the
meat that was submerged in pineapple’s peel saolutigth the
concentration of 40%. And the lowest score is theammwithout
treatment or control meat. The chart of cookingslean be seen in
figure 4.6.
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Fig. 4.3. the chart of cooking loss
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According to Offer and Knight (1988) research, @asing of
cooking loss influence the hardness of meat if abserved from the
water factor. Increasing of hardness is related ctanging of
distribution of water in the meat. But increasifgooking loss for part
of consumers can give profit, because the incrgasfncooking loss

can decrease the amount of fat in the Meat.

. Tenderness
Tenderness is one of the most determining pharasnetemeat

quality. The tenderness of meat is detemined bytaboee factors.

8 Edi Riswandi, “Pengaruh Proses Perendaman Dalamtdm Enzim Papain dan

Penyimpanan Terhadap Sifat Mutu Daging Kambing rizeffua”, thesis, (Bogor: Technology
faculty, Institute of Agriculture bogor, 2001),28
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They are structur of myofibilar and contractiontgsa the content of
bond tissue, and water holding capacity of meaitsim®
The level of tenderness is determined by the amolptotein in

bond tissue and myofibrilar. They are colagen pnotactomiosin and
elastin. According to Lawrie, 1995, the older abe tlivestock is the
harder meat the livestock will be have. Protein méat can be
hydrolized by proteolytic enzyme to be simpler comwpd. The cutting
of cross bonding between proteins by proteolytizyeme causes the
tissue of meat more tender when it's consuMief@ihe reaction of

proteolytic enzyme can be shown in figure 2.3.

R, R, R R,
| [~ | otez
MH—CH—C—NH—CH—C—NH—CH—Cowe P;{O‘%» H3&_(LH_coo s
R, R,

+ - + )
H3N—(LH—COO + H3N—(LH—COO + efc.
Fig. 2.3 reaction of proteolytic enzyme.

In this research, the tenderness measurement lesdcbaducted
by Universal Testing Machine Zwick/ Z0.5 in the daatory of
technology of Agriculture faculty, Gadjah Mada Uerisity Yogyakarta
with a laborant named Rachmat on April’ 2013. The process of

tenderness measurement is ilustrated in figure 4.7

° Soeparno)Imu dan Teknologi Daging, (Yogyakarta: Gadjah mada University Press,
2009), p. 300

10 Adi Magna PN, “Pemanfaatan Pepaya Muda dan DapayReUntuk Meningkatkan
Kualitas Daging Itik Afkir’, in
, accessed on June,
139 2013
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Data in table 4.4 and appendix 4 is shown that highest

Fig. 4.8. Tenderness measurement process

tenderness of meat A is 0.6662 with the conceoimadif 40%

lowest tenderness of meat E (control meat) is 2483 he chart of
tenderness measurement is provided in the figie 4.

2 -
1.8 -
1.6 -
14 -
1.2 -

1 .
0.8 -

A B c D

Fig. 4.4. chart of tenderness measurement
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It means that the waste of pineapple’s peel asstheace of
bromelain enzyme can influence the tenderness af.nteprooves that

ik
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the meat with treatment with pineapple’s peel sotuhas higher
tenderness than meat without treatment (controtmea

2. Organoleptic Test
Organoleptic testing is generally used to verify tonformity of the
seasoning specification. These tests include flaeste, texture, aroma,
and overal mouthfeel sensation when the producbisumed? In this
research, researcher used six specification inofudippearance, smell,

tenderness, flavor, juiceness, and pleasure.

a. Appearance

The appearance of meat deals with the visual ifiestion of
meat quality based on color, marbling, and watddihg capacity"?
Marbling is a small streak of fat that is foundhwit the muscle and can
be seen in the meat cut. Marbling has a benefeffalct on juiciness
and flavour of meat®

In this research, after conducting organoleptid, tdse lowest
score of appearance is on meat A and meat C wihstore of 2.93
(appendix 5). It means that on meat A and C withgineapple’s peel
solution concentration of 40% and 20% as the soofcbromelain
enzyme has less coarse appearance after beingesggamin that
solution.

Whereas the hihgest score of appearance is onDnead0 with

the concentration of 10 %. It means based onasggirof panelist,

" Y.H.Hui, et.al.,Meat Science and Applications, (New York: Marcel Dekker.Inc, 2005),
p.385

? carrie Eichenberger, etal, “Sheep Processing: tSt&w Finish”, in

http://ag.ansc.purdue.edu/sheep/ansc442/Semprofaocess/index.htnaccessed on June,"6
2013

¥ FAO's  Animal Production and Health, “Meat Quality” in
http://www.fao.org/ag/againfo/themes/en/meat/quatiteat.html accessed on June,M#13
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meat submersion in this research with the 10 % @anation of

bromelain enzyme has better appearance than tamted and others.

b. Smell and Flavor

Another quality factor is smell. The product shlibdlave a
normal smell. This will be different for each thie species (i.e. beef,
pork, chicken), but should vary only slightly withthe species. Any
rancid or strange smelling meat should be avotded.

Smell and flavor of meat are the complex sensatzn
concerned each other. Smell is main sensatiorthikatost difficult to
be defined by objective test. Smell of meat is deee on age, sex,
species, fat, and woof of livestotk.

Based on organoleptic test, the lowest score oflstheneat in
this research is meat E (control meat) with theesad 3.07 and the
highest score is meat B, it's 3.47. It means pineelis of organoleptic
test smells medium until less smelly.

Flavor and aroma are intertwined to create the atmms the
consumer has during eating. These perceptions aelythe smell
through the nose and on the sensations of saltgetswour and bitter
on the tongue. Meat flavour is affected by typesspecies, diet,

cooking method and method of preservafibAccording to Moncrieff

“  FAO's Animal Producton and Health, “Meat  Quality”, in
http://www.fao.org/ag/againfo/themes/en/meat/quatiteat.htm| accessed on June,"8013

® Edi Riswandi, “Pengaruh Proses Perendaman DalamtdmrEnzim Papain dan
Penyimpanan Terhadap Sifat Mutu Daging Kambing rizeffua”, thesis, (Bogor: Technology
faculty, Institute of Agriculture bogor, 2001), 3

'  FAO's Animal Producton and Health, “Meat  Quality”, in
http://www.fao.org/ag/againfo/themes/en/meat/quatiteat.html accessed on June,M#13
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(1951), flavor is used as one of pharameters ofrwlgptic test,
because ti’s one of factors of consumer selection.

The flavor analysis of meat shows that the higlsesire is on
meat D, it's 3.80. The lowest score is on meat iB1whe score of
2.87. It means that panelist feels that the flanfaneat is medium until
flavored.

. Tenderness

Tenderness of meat is affected by pre slaughter post
slaughter factors. Pre slaughter factors includeigs, breed, age, sex,
feeding and management, genetic influence andsst@sditions. Post
slaughter factors that influence meat tenderneskide, postmortem
glycolysis, postmortem shortening, conditioning,oqassing and
cooking methods®

In this research, tenderness of meat is testedbipgctive and
subjective test. For objective test, tendernessmeht is tested by
Universal Testing Machine Zwick/ Z0.5 in the laktorg of technology
of Agriculture faculty, Gadjah Mada University Yagkarta. The result
of this test can be seen in table 4.4.

For subjective test used organoleptic test. Thalref this test,
meat A with 40% concentration of bromelain enzyrme the most
tender than the others, the score is 3.60. The midathe lowest score
is on meat E (control meat), the score is 2.67 eBam objective and
subjective, the meat that is sumberged in bromedaimyme solution

can influence the tenderness of meat.

' Anton Sitorus, “Aplication of Enzyme Bromelain froRineapple Extract Solution on
Tenderizing Process of Old Doe Meat”, Thesis, (Bodmimal Husbandry Faculty, Institute of
Agriculture bogor, 2001), p. 43

¥ AK. Maiti, et.al., “Application Of Natural Tendemérs In Meat- A Review” in
http://www.arccjournals.com/pdf/Reviews/ar-29-328-3-010.pdf accessed on January, "2
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d. Juiceness

Juiciness depends on the amount of water retaimesd cooked
meat product. Juiciness increases flavour, helfisrsmeat - makes it
easier to chew, and stimulates saliva productiothen mouth. Water
retention and lipid content determine juicinessripliag and fat around
edges help hold in water. Water losses are fronp@ation and drip
losses™?

Based on organoleptic test, the appraisal scorgiiogness is
about very juiceless (1) until very much juiced. (bhe result of this
test shows that the score of meat with treatmeftG3-3.40. it means
that the juiceness of meat with treatment is alpaiatess until juiced.
For control meat, the score of juiceness is 2 0thaans that juiceness

of the control meat is juiceless.

e. Pleasure
The pleasure appraisal of panelis for both medh weatment
and meat without treatment (control meat) is veocimdislike (1) until
very much like (5) (Appendix 5). the pleasure oh@lést on meat with
treatment is 2.93 — 3.67. it means that the pleastipanelist is about
dislike until not very much like. It's not differérirom control meat,
panelist gives appraisal for pleasure with the ayerscore 3.33, it

means not very much like.

¥ FAO's Animal Producton and Health, “Meat Quality”, in
http://www.fao.org/ag/againfo/themes/en/meat/qualiteat.html accessed on June,#13
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