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Abstract

This research was conducted to determine the effect of atngxtract of butterfly pea flower (Clitoria ternated @and the ratio of
starter Lactobacillus bulgaricus and Streptococcus thermoptilutie quality of yogurt. This study used a factorial Complete
Randomized Design with two factors, i.e the addition ofeofljt pea extract (I = 4% ; 8%; 12%) and the ratio oftstaLactobacillus
bulgaricus and Streptococcus thermophilus 1:1 ; 1:2; 2:1). The results obtained showed that the additbutterfly pea flower extract
had a highly significant effect on the pH value, totaflaantioxidant activity, total lactic acid bacteria,cdgsity, total soluble solid , color
value, color hedonic and general acceptance hedonic.dRatirter Lactobacillus bulgaricus and Streptococcus thermojplzitlia highly
significant effect on the pH value and total acid, hadgaifitant effect on antioxidant activity,viscosity andalasoluble solid. The
interaction between the two factors had a signifiedfieict on the total acid value of yogurt. Yoghurt with biest quality was addition of
butterfly pea extract 12%gfland the ratio of starter Lactobacillus bulgaricus anep®coccus thermophilu 2:1 A It was based on the
parametersf antioxidant, total lactic acid bacteria, color valaed organoleptic.
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1. Introduction

Yogurt is processed milk fermented by bacteria. Yogurt profiuptentation uses lactic acid bacteria. The minimum
standardor the numbebf coloniesin yogurtis 107 CFU/mLor 7 log CFU/mL [1]. The activity of LAB (Lactic Acid Bagtia)
causes the milk to taste sour due to lactic acid badegrigenting lactose in milk [2]. Yogurt has the benefit ofntaning
stomach health and preventing digestive cancer betla@geobiotic contentanbalance the microfloraf the digestive tract
[3]. Yogurt can also be consumed by lactose intolerant stfefights the growth of pathogenic bacteria, and camutgite
the nervous system, especially the digestive tractTf2$ working principle of the bacteria found in yogurt i<teate a
balarcein the intestinal microflora becauseproduces lactic acid. The aciditfthe fermentatioranslow down the disease
bacteria that cannot stand the acidic environment.rébalts of the fermentation form organic acids todpce a yogurt
flavor [4].

Butterfly pea flower( Clitoria ternatea L.Js a plant from Ternate, Maluku. The main confrtutterfly pea floweasa
coloring agents anthocyanin pigment. Anthocyanins are polar and statadeidic conditions, the solvents for anthocyanins
are distilled water and tartaric acid [5]. Butterfly plawvers contain chemical compounds that are udefuintioxidants,
antidiabetics, immunomodulators, anti-obesity, antemiinatory, anti-microorganism, and anti-cancer [6]. filaé content
of the butterfly pea floweis flavonoids with a concentratioof 20.07 + 0.55 (mmol/mg flower). Flavonoids are the main
groupof polyphenolic chemical compounds and are secondary ntigtatio plants (Saleengtal., 2017). Flavonoids give
color, aroma, tastto fruits, flowers, and seeds plants [7]. Flavonoids aasnatural antioxidantg fruits, cereals and

vegetable$8]. Anthocyaninis a flavonoid pigment thas anantioxidant. The color intensity and stabilifyanthocyanins
depend on factors such as pH, light quality, temperatwelions, oxygen, enzymes, oxygen, ascorbic acitisagar [9].

Antioxidants from butterfly pea flowers combined with yograth produce various benefits. LAB has antioxidant activity
becausét can produce hydroxyl radical absorbers in the form ddbwdites produced by bacteria. Milk fermented by lactic
acid bacteria has higher free radical scavenging acthéty milk fermented by single bacteria [10]. Yogurt fermigoricby
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LAB produces a soft and semi-solid texture, and produsesraaste (Rahmaatal., 2019). The ussf a starter with different
percentages and different raw materials gives a differestduality anadcanchange the nutrition and characteristtgogurt
[11].

Lactobacillus bulgaricuis a homofermentative bacterium with a bacillus shapeagmatplish color. With a sizef 0.5-
0.8 x 2-9um , it cangrow optimallyat 37°C ands ableto break down sugar into lactic acid. While Streptococcusribghilus
is a coccus shaped bacterium, with a bluish color tlwtggoptimally at 45°C with a diameter of <uin and can produce
lactic acid optimally under anaerobic conditions. Thmposition ratio of the two bacterig1:1, this compositioganobtain
a distinctive yogurt taste [12].

Milk is a liquid produced from cows that have not been gaeyn treatment and its content is not reduced or added to
anything. High nutritionin milk is used by bacteri@ feedits growth which reduces the functiohmilk and resultin damage
[13]. Granulated sugar is a class of sucrose¢€22 O 11) which is made from sugarcane and undergoes a crystaltizati
process. Sugar acts as a source of nutrients that are usedribial growth [14]. The addition of sugar can bind wader t
the product so that the resulting texture becomes thickemanel homogeneous. Skimmed milk is the product of rhigk t
has had some or all of its fat removed when it is alloiwestand or is separated from its centrifugal separatos.type of
milk contains lactose which is capable of metabolizauic acid so that it can be utilized by Lactobacillus adigus and
Streptococcus thermophilasenergy for their development [15]. The additadrskim has the same gaadsugar, whichs
to improve the texturef yogurt becausit canbind waterto the product.

2. Material and M ethodol ogy

2.1. Materials

The material of this research is pure milk, ried buttgréla flowers, Lactobacillus bulgaricus, Streptococcus
thermophiles, skimmed milk and sugar.

2.2. Making Telang Flower Sari

Brewed 5 g of dried telang using 200 mL of water with goenature of 60 C for 30 minutes, then filtered and then
discarded the dregs.

2.3. Single Starter Manufacturing

Pasteurized 100 mL of pure milk plus 10 g of skim milk af 8for 30 minutes, poured into a glass jar that has been
sterilized 50 mL each. Allow to stand until the temperais#00C then put LB bacteria and ST bacteria as muchoasf 4
the milk into the jar. Incubate at%Q for 12 hours, then add 100 mL of pure milk and 10 g of pastdwskimmed milk at
85° C for 30 minutes. Incubated at 400C for 12 hours, then pheinefrigerator at4C so that the fermentation does not
continue.

2.4. Mix Strater Making

Pasteurized 150 mL of pure milk plus 15 g of skim milk at &for 30 minutes, poured into a jar and allowed to stand
until the temperature was 4. Enter the starter LB and ST as much as 4% of thehtveighe material in a ratio of 1:1 (3
ml: 3 ml), 1:2 (2 ml : 4 ml) and 2:1 (4 ml : 2 ml) respedijystir gently. Incubate at 40C for 12 hours, then put in the
refrigerator at 4 Csothat the fermentation does not continue.

2.5. Yogurt Making

Put20 g of skimmed milk an®0 g of sugar into 200nL of cow's milk, then pasteurizédr 30 minutesat 85° C. Putin
a jar that has been sterilized and allowed to standaméinperature of 40C, then added the essence of the butterfly pea
flower with a concentration of 4%, 8%, and 12% of the volwhenilk then stirred until well blended. Added starters
Lactobacillus bulgaricus and Streptococcus thermophilus as rsuth af the volume of milk with treatment ratios of 1:1,
1:2, and 2:1. Incubate at a temperature of @5for 6 hours, then put in the refrigerator at a temperaitid® C so that the
fermentation does not continue repeated 3 times.
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2.6. Data analysis

This study used a factorial Completely Randomized DSIrD) consistingf two factors, namely: factdr additionof
butterfly pea extract (1):11(4%), L (8%), and 4 (12%), factor Il: comparison of starter Lactobacillus bulgaricud a
Steptococcus thermophilus (A)z &:1), A (1:2), and A(2:1). The number of treatment combinations (Tc) is 3 x 3thke9,
accuracyin this study was repeated 3 times. The treatment whidhahsignificant and very significantly different effect
was continued with further tests using the Duncan Talleomparing the LSR ( Least Significant Range ) values.
Parameters tested were pH value, total acid, antioxidtiwity, total lactic acid bacteria (LAB), viscositigtal soluble solids,
color (°Hue), organoleptic, and anthocyanin contemiw materials.

3. Reaults

Characteristicsf yogurt with the additiof butterfly pea extract and comparisafrLactobacillus bulgaricus and
Streptococcus thermophilus stratatseveral treatment levetanbe seenin Table 1 and Table 2.

3.1. pHvalue

The additionof butterfly pea flower extract (Table 1) had a highly sigaift different effect (P<0.01). Comparisoh
starter Lactobacillus bulgaricus and Streptococcus thermdpidude 2) gave a highly significant different effect (P4(.0

The addition of more and more butterfly pea flower extramilted in a decrease in the pH value, where the pH obtained
ranged from 4.4011 4.4667. Thigsinfluenced by the vitamin C compound contaiirethe butterfly pea flower. According
to Dianatasya's analysj$6], the valueof vitamin C infused butterfly pea flower water with 1:1ater and butterfly pea
flower immersion treatment was 3.66%. The pH vatueatmentiwas the highest pH value with a valofe4.4667, this
was dudo the small amount of butterfly pea flower extract added, ha#ié, so the additionf ascorbic acido the yogurt
was also small.

The pH value obtained from the starter comparison rainges4.178to 4.4533. The use of more and more Lactobacillus
bulgaricus causes the pgibldecrease. According Obermari17], during Streptococcus thermopilus fermentation grows first
and produce formic acid, acetic acid, lactic acid, asedaddehyde. The presence of formic acid produced l@ptSicoccus
thermopilus can cause a decrease in pH and stimulate théngyblectobacillus bulgaricus and produce lactic acid, amino
acid valine, histidine and glycine. This is also inardance with Widyanto [18] which states that Lactobaciiasteria
metabolize lactose into lactic acid and Lactobacibso the highest lactic acid producing bacteria.

3.2. Total Acid

The addition of butterfly pea flower extract (Table 1) hadghll significant different effect (P<0.01). Comparison of
starter Lactobacillus bulgaricus and Streptococcus thermdpiaise 2) gave a highly significant different effect (F349.
The interaction between the addition of butterfly pesvélr extract and the comparison of starter Lactobacillus bolga
and Streptococcus thermophilus had a highly significant diffeffedt €P<0.01).

The additiorof more and more butterfly pea flower extract resuilteah increasen total acid. Thiss dueto the presence
of vitamin C containeéh the butterfly pea flower. Accordirtg Dianatasya's research [16], the vadfigitamin C (ascorbic
acid) infused wateof butterfly pea flowerdyimmersing the floweref sea cucumbeis water with a rati@f 1:10is 3.66%.

Lactobacillus bulgaricus bacteiiathe starter ratio causes increasen total acid, the more Lactobacillus bulgaricus,
the higher the total acid. The Lactobacillus bulgarizasteria converting lactose into lactic acid, Lactobagitiulgarigus
is also the highest lactic acid producing bacteria [I8§ interaction relationship between the addiabhbutterfly pea flower
extract and the ratiof starterto total acid is showm Fig 1.

3.3. Antioxidant Activity (ICso)

The addition of butterfly pea flower extract (Table 1) had alkigignificant different effect (P<0.01). A comparison of
starter Lactobacillus bulgaricus and Streptococcus thermopilte(Zagave a significantly different effect (P<0.05).

The addition of more and more butterfly pea flower msseaused the resultingst®alue to decrease significantly. This
is due to the polyphenol content in the butterfly pea ftowegurt fermentation process causes the polyphenol camtent
increase, this is because lactic acid bacteria produce B -glucosidase enzymes which can break down phenolic glessi
thereby increasing the concentration of polyphenolso/ticg to Pratiwi [19], polyphenols can regulate enzymes alpd he
reduce and inhibit the formatiaf free radicals.
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The use of Lactobacillus bulgaricus which is more than Streptos thermophilus causess¢€@ decrease. The results
of previous studies said that Lactobacillus bulgaricus has higbxalaint activity, and the increase in LAB helps degrade
proteins into small peptides with antioxidant activitytisat the antioxidant activity of yogurt increases [20].
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Figure 1 . Interactionf additionof butterfly pea flower extract and ratio of starterdialt yogurt acid

Table 1. Effecbf the additionof butterfly pea flower essenoa the parameters observed
Addition of Butterfly Pea Flower Extra¢®o)

Test Parameters

4 8 12
pH 4.4667 +0.0376° 4.4533 +0.011%° 4.4011 + 0.01028
Total Acid (%) 1.0649 + 0.1184¢ 1.2505 + 0.16148 1.4165 +0.1883*
Antioxidant Activity (ppm) 115.7131 + 0.2476° 112.9690 + 0.191% 109.7150 + 0.459&
Total Lactic Acid Bacteria (CFU/mL  1.1051x 10°+0.0040*  1.3834x 10°+0.0179®  1.6376x 10°+0.0126C
Viscosity (Pa.s) 1.5484 +0.018 1.5025 + 0.00598 1.4544 + 0.0154C
Total soluble solids ¥Brix) 14.6228 + 0.1328 13.4900 + 0.07258 12.5906 + 0.399%°
Color Value ("Hue) 226.5544 + 0.240F 238.8848 + 0.3775 266.2362 + 0.2366F
Color Hedonic 4.1056 + 0.005%¢ 4.2078 + 0.005%8 4.4489 + 0.0102*
General Acceptance Hedonic 4.2556 + 0.005%¢ 4.2822 +0.0038° 4.3300 +0.0067

Note: The test was carried out with 3 repetitions. Differeicé&swvercase letters indicate significant differeniceS% and capital letters are very reatl%.

3.4. Total Acid Bacteria

The addition of butterfly pea flower extract (Table 19l fashighly significant different effect (P<0.01). Thiglise to the
content of polyphenols such as flavonoids, anthocyanins, and flavonols. Fermentation by LAB produces B-glucosidase
enzymes which can break down phenolic glucosides whiziease the concentration of polyphenols [19]. These pehalic
compounds can stimulate the growfiLactobacillus but inhibit the growtbf pathogenic bacteria.
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Table 2. The effeatf starter ratio on was observed
Test Parameters Starter Comparison (mL
1:1 1:2 2:1

pH 4.4533 + 0.0403* 4.4500 + 0.0426* 4.4178 +0.025%8
Total Acid (%) 1.1430 + 0.205%® 1.1821 +0.1028°8 1.4165 +0.2356*
Antioxidant Activity (ppm) 113.0939 + 2.9022* 112.8067 + 2.9848 112.4969 + 3.1236°
Total Lactic Acid Bacteria (CFU/mML) 1.3824x 10°+0.2714°*  1.3714x 109+0.2610*  1.3724x 10°+0.2674*
Viscosity (Pa.s) 1.4922 +0.043%8 1.4983 +0.0524* 1.5149 + 0.0467
Total soluble solids%rix) 13.3945 + 1.1225° 13.5269 + 1.0698* 13.7819 + 0.8792
Color Value PHue) 243.7158 +20.378#%  243.9371+20.517%  244.0224 + 20.032%
Color Hedonic 4.2489 +0.1739* 4.2567 +0.1826" 4.2567 +0.17253*
General Acceptance Hedonic 4.2844 +0.0369" 4.2933 £ 0.0324 4.2889 + 0.0467*

Note: The test was carried out with 3 repetitions. Differeircé&mvercase letters indicate significant differeniteS% and capital letters are very reafl%.
3.5. Viscosity

The additionof butterfly pea flower extract (Table 1) had a highly sigaiit different effec{P<0.01). Comparisownf
starter Lactobacillus bulgaricus and Streptococcus thermdpidude 2) gave a highly significant different effect (P&0(.0

The decreasin viscosity occurred dut the additionof more butterfly pea flower extract. This happens becauese th
butterfly pea flower essence is made from dried buttpdby flowers which are brewed with water. The additidoutterfly
pea flower extract reduces the total solidthe product which causes the prodiodbecome thinner. The amouwftwaterin
the product can reduce the abilifyproteins to bind water.

The use of Lactobacillus bulgaricus in the manufacture gfigancreased viscosity. This is due to the large number o
Lactobacillus bulgaricus used in yogurt. The statement of tig2id, that Lactobacillus bulgaricus can increase viscosity.
The occurrence of casein (milk protein) fermentationLBY in yogurt processing can reduce the pH value. Viscosity
increased at pH 5.3 due to decreased solubility of caseimmtapld 4,8— 4,7 casein precipitated perfectly. This situation
causes the viscositg increase because casein has hydrophilic properties [22].

3.6. Total Soluble Solids

The additionof butterfly pea flower extract (Table 1) had a highly sigaift different effect (P<0.01). Comparisoh
starter Lactobacillus bulgaricus and Streptococcus thermdpitide 2) gave a highly significant different effect (P$0.0

The addition of more and more butterfly pea flower ess@auses the total soluble solidslecrease. This is dtethe
water content contained the butterfly pea flower essence. ThEdn line with the viscosity of the yogurt, the addition of
water usedor making butterfly pea flower extract causes the total solittse product to become less [23]. The additbn
butterfly pea flower extract which contains water makesyogurt also contain more water.

Starter comparison gives a significantly different effecthe fermentation carried out by LAB in making yoghurt
produces lactic acid which can lower the pH value. A deserén the pH value of and an increase in the contedicbf
can increase the viscosity of the product which alseases the total solids of the product. According to Isatigi4]
protein, lactic acid, total sugar, and organic acids aoadan the product are dissolved solids.

3.7. Color Value (°Hue)

The additionof butterfly pea flower extract (Table 1) had a highly sigaiit different effect (P<0.01). The decreask
value and increasa °Hue was caused by the additioinbutterfly pea flower extract, this because the anthocyanin content
of butterfly pea flowers contributes color to the planmithcyanins are used as natural dyes in food [25]. Previoussstudie
stated that the L value decreased as the concentratibe bitterfly pea flower increased and thiele value increased as
the concentrationf the butterfly pea flower used for product production iaseg [26].
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3.8. Color Hedonic

The addition of butterfly pea flower extract (Table 1) hadghly significant different effect (P<0.01). The additidn o
more butterfly pea flower essence causes the hedonic ehthe color to increase. This is because the hedmiar in
treatment L yogurt looks blue-green antreatment kyogurt looks dark blue. The differenicecolorin the yoguris caused
by the addition of butterfly pea flower extract causingttightness level of the yogurt to decrease so thatdioe woks
darker. This was tested from the results of the yogudr a@lue on 1 obtaining the L value of 73.9811 (high) and en |
obtaining the L value of 66.7344 (low).

3.9. General Acceptance Hedonic

The addition of butterfly pea flower extract (Table 1) hdaighly significant different effect (P<0.01). The large use of
butterfly pea flower essence in yogurt increased therfiedalue of general acceptance. This is based on o#temic
acceptance, panelists like treatmentith the addition of 12% butterfly pea flower extract,has ttoncentration the color of
the yogurt is not too thick, the taste is not too sout the sour aroma is not too concentrated so the pmnptiefer yogurt
with the additionof 12% butterfly pea flower extract.

4. Conclusion

The addition of butterfly pea flower extract had a vegyificant effect (P<0.01) on pH, total acid, antioxidant digtjv
total LAB, viscosity, total soluble solid, color valueolor hedonic, and general acceptance hedonic. Comparison of
Lactobacillus bulgaricus starters and Streptococcus therrasphith a very significant effect of (P<0.01) on the pH value
of total acid, a significant effecf P<0.05)on antioxidant activity, viscosity, and total soluble dsli

The interaction between the addition of butterfly pea dlowxtract and the comparison of starter LB and ST had a
significantly different effect (P< 0.0%n the total acid value of yogurt. From reseawnlyogurt with the additionf butterfly
pea flower extract and the comparison of the startertivithbest quality is the treatment with the additiod2%# (k) and
starter ratio Lactobacillus bulgaricus and Streptococcumthhilus 2:1(Asz). Thisis basedbn antioxidant parameters, total
LAB, color value, and organoleptic.
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