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Abstract

Milk is a food ingredient that has various nutritional contents. Improper handling causes
contamination of microorganisms which can reduce the quality of goat's milk. Fruit is widely
favored by the public because it has many benefits for body health, namely as a source of
vitamins to regulate maintenance and growth, fiber is used for enzyme activity to be able to
break down fiber into components that are easily absorbed, in addition, fruit also contains
antibacterials such as pineapple and strawberries. This study is an experimental study with a
completely randomized design, the annova statistical test if the calculated F is greater than
the F table is continued with the BNT (Smallest Real Difference) test at an error rate of 5%
and 1%. The dependent variable in this study is the quality of fresh goat's milk, while the
independent variables in this study are pineapple and strawberry juice. The sample is fresh
Etawa milk before and after pineapple and strawberry juice with concentrations of 2.5%, 5%,
7.5%, and 10%. The results of the study found Klebsiella sp.. Salmonella paratyphi B, Shigella
flexneri, and Bacillus bacteria in the sample and there was a decrease in the number of
bacteria in the Total Plate Count (TPC) test after the addition of pineapple and strawberry
juice. The decrease in the number of bacteria in milk shows that pineapple and strawberry are
effective as antibacterials because they contain saponin, steroid, terpenoid, tannin, alkaloid,
flavonoid, and phenol metabolite compounds.
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INTRODUCTION

Milk is a food ingredient that has various nutritional contents, namely calcium,
protein, vitamins, minerals, fat, phosphorus, magnesium and zinc which are
very good for all ages, both toddlers, productive, and elderly. The nutritional
content makes milk a medium for the growth and development of
microorganisms, so that fresh milk is easily damaged by the growth of

microorganisms [1].

Etawa goats are the result of crossbreeding between Etawa goats and Kacang
goats, the Etawa goat crossbreed is similar to Kacang goats but has a larger

body shape. Etawa goat milk has higher vitamin B1 than cow's milk and contains
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easily digestible fat and protein. Etawa Crossbreed (PE) goats are one of the
most famous types of goats in Indonesia which are dual-purpose livestock

because they produce meat and milk [2].

The benefits contained in goat's milk make people interested in consuming
Etawa goat's milk. Etawa goat's milk contains essential amino acids, does not
cause allergies, and can be used to improve the digestive tract, functions as a
metabolic, has a high calcium value, can treat tuberculosis and asthma and is
healthy for the skin. Etawa goat's milk has a milk composition consisting of 3.6%
protein, 6.17% fat, 15.49% dry matter, and 9.32% BKTL [3].

In producing safe and healthy milk, it is very important to pay attention to how
to properly care for and handle livestock before and after milking. Improper
handling causes contamination of microorganisms which can reduce the quality
of goat milk [4]. The three main sources of microbial contamination in fresh
milk are from within the udder, when milk is milked, the equipment used, and
the cleanliness and health of the livestock itself. Contamination during milking
is caused by farmers not using gloves, tools not being cleaned before and after
milking, when milking the first milk jet that comes out is not discarded first,
causing microbial contamination from the udder, the feces disposal area is near

the pen causing microbes to be carried by dust during milking [5]

Fruits are widely loved by the public because they have many benefits for body
health, namely as a source of vitamins to regulate maintenance and growth,
fiber is used for enzyme activity to be able to break down fiber into components
that are easily absorbed, in addition, fruit also contains antibacterial [6]. Fruits
that have antibacterial properties include pineapple and strawberry. The
antibacterial activity of pineapple and strawberry is caused by the content of
secondary metabolites such as alkaloids, flavonoids, saponins, and tannins.
Alkaloids perform antimicrobial functions by disrupting the peptidoglycan
component of bacterial cells, causing lysis and death. Flavonoids inhibit the
function of DNA gyerase so that the ability of bacteria to replicate DNA is

inhibited. Tannins as antibacterials work by precipitating proteins. Saponins
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work by reducing surface tension which can cause cell permeability or leakage.

Cells that experience leakage will release intracellular compounds [7].

MATERIALS & METHODS

This study is experimental. The dependent variable in this study is the quality
of fresh Etawa goat milk while the independent variables in this study are
pineapple and strawberry juice. The subjects of this study were fresh Etawa
goat milk taken from several places. This study was conducted in March 2024
at the Bacteriology Laboratory, Department of Medical Laboratory Technology,
Poltekkes Kemenkes Tanjungkarang, and the Botany Laboratory, FMIPA,
University of Lampung. The data analysis used was univariate and bivariate
analysis. The research design used was a completely randomized design, the
annova statistical test if the calculated F was greater than the F table was
continued with the BNT (Smallest Real Difference) test at an error rate of 5%
and 1%. Furthermore, a T test was carried out to compare the decrease in the
number of bacteria before and after the administration of pineapple and
strawberry juice. The sample was fresh Etawa milk before and after pineapple

and strawberry juice with concentrations of 2.5%, 5%, 7.5%, and 10%.

RESULT

Table 1. Results of the total plate count test of fresh Etawa goat's milk before and after
adding pineapple juice

Concentration 10" 102 103 10* 10°> 10°¢ K CFU/ml Average

Milk 962 428 403 466 284 232 0 130,200,000

2.5% 688 562 408 280 293 204 2 77,960,000 74,976,666
632 770 481 277 291 186 0 72,623,333
504 680 501 224 288 192 0 74,346,666

5% 620 601 440 208 35 43 0 16.193.333 17,332,777
601 680 502 240 25 41 0 15,300,000
662 504 403 201 19 39 1 20,505,000

7.5% 588 402 381 41 6 13 0 410,000 566,666
601 488 425 72 2 28 0 720,000
522 503 302 58 14 6 1 570,000

10% 682 452 307 74 29 8 1 730,000 483,333
491 560 403 44 3 1 2 420,000
520 382 302 31 3 3 1 300,000
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Fig 1. TPC test results of fresh Etawa goat milk before addition (left) and after addition of 10%
concentration pineapple juice (right).
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Table 2. Results of the total plate count test of fresh Etawa goat's milk before and after
Adding strawberry juice

Concentration 10" 102 103 10* 10° 10° K CFU/ml Average

Milk 492 275 298 196 163 13 4 4,535,275

2.5% 298 248 44 2 1 4 2 23.186
280 296 32 3 12 13 0 21,466 24,527
243 267 62 0 0 16 4 28,930

5% 448 114 102 7 28 31 3 55,050 84,183
422 108 192 22 19 10 1 100,850
369 126 184 4 2 0 3 96,650

7.5% 296 280 8 4 7 7 1 15,425 13,583
198 272 19 4 2 15 0 14,590
268 189 7 4 4 2 1 10,735

10% 135 53 29 2 24 5 0 3.325 3.365
149 33 24 29 4 9 1 2,340
166 72 27 4 18 8 0 4.430
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Fig 2. TPC test results of fresh Etawa goat milk before addition (left) and after addition of 10%
concentration of strawberry juice (right).
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Done Total Plate Count (TPC) test on Etawa goat's milk before and after the
addition of pineapple and strawberry fruit to Etawa goat's milk was carried out
3 times with concentrations of 2.5%, 5%, 7.5%, and 10%. The results showed a

decrease in the number of bacteria.

Based on table 10, the results obtained before the addition of pineapple juice
to goat's milk showed that the number of bacteria was 130,200,000 CFU/ml,
after the addition of pineapple to milk with a concentration of 2.5% there was
a decrease in the number of bacteria to 74,976,666 CFU/ml, a concentration of
5% to 17,332,777 CFU/ml, a concentration of 7.5% to 566,666, and a
concentration of 10% to 483,333 CFU/ml. This shows that the content in

pineapple can suppress bacterial growth. Pineapple contains phenolic



| 771

compounds, flavonoids, tannins. Tannins as antimicrobials have the ability to
inactivate microbial cell adhesion and attack bacterial cell wall polypeptides
which will cause damage to the cell wall. Phenol is able to denature bacterial

cell proteins so that the typical properties of bacteria are lost [13].

In table 11, fresh goat milk before the addition of strawberry juice has a
bacterial count of 4,535,275 CFU/ml. The addition of strawberry juice with a
concentration of 2.5% shows that the number of bacteria decreases to 24,527
CFU/ml, at a concentration of 5% to 84,183 CFU/ml, at a concentration of 7.5%
to 13,583 CFU/ml, and at a concentration of 10% to 3,365 CFU/ml. The smallest
number of bacteria in goat milk that has been added with strawberries is at the
highest concentration of 10%. The results of the study showed that strawberries

can inhibit bacterial growth because they contain flavonoid compounds.

The high and low Total Plate Count (TPL) is also caused by genetic factors,
environmental conditions, and livestock conditions as well as the provision of
high protein feed to Etawa goats affects the amount of lactose content in milk.
Lactose is a substrate used as an energy source and has an important role in
lactic acid fermentation. The alkaline nature of pH is due to the high lactose
content in fresh milk, this is a factor that greatly influences the growth of lactic
acid bacteria. Low protein levels in milk cause a decrease in pH. Milk with a pH
below 6.3 indicates a decrease in quality caused by bacteria, if the pH is above
6.7 indicates mastitis. The cleanliness of the tools used during milking affects
the number of microbes in milk [14]. Hygiene and sanitation of the barn also
need to be considered because milk is easily contaminated by microbes during
milking. Milking time in the morning also causes a higher number of microbes
compared to the afternoon because in the morning the conditions are not clean
and there are still food or feces left. Poor hygiene and sanitation conditions can
cause infections in the nipples called mastitis which in this condition can

contaminate milk products [15].

CONCLUSION

Based on the research that has been done, it can be concluded that fresh

goat milk taken from several different places contains Klebsiella sp.. Salmonella
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paratyphi B, Shigella flexneri, and Bacillus bacteria. The total plate count test
carried out on milk showed a decrease in the number of bacteria after the
addition of pineapple and strawberry juice. This shows that pineapple and
strawberry are able to inhibit bacterial growth due to the presence of
metabolite compounds contained in the fruit such as saponins, steroids,

terpenoids, tannins, alkaloids, flavonoids, and phenols.
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