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Abstract

<
The purpose of this study was to determine the growth of Pseudomonas sp. and Bacillus _FWK( »aggru\\n
together on skimmed milk media with the addition of liquid wheydﬁ?u. The results showed the optimum growth
of Pseudomonas sp. and Bacillus sp. was found at addition 10% JI' liquid whey tofu and lhc‘Tncreased growth of
Bacillus sp. faster than Pseudomonas sp. The optimum of exponential phase was done at 42 hours with the
average number of Bacillus sp. 23.54x10" Cl-‘U/ml’and Pseudomonus sp. was 67.8+10 CFHU ml.
CvrewW)

Key words: Pseudomonas SP-., Bacillus sp.;\Liquid Whey Tot’u.m-@-
(93

Pseudomonas sp.,commonly used in the aquaculture beeause ol it produces . protease. _—
lipase, and amy enzyme to help the process of digestion (Dalahi er u{*. 2014."Armada and
3 f Rhoda 2016).” While Bacillus ;p/cm also produce sidgrofor,to inhibit¢ pathogenic 17ihrio
vulnificus (Sugita et al. 1998). This study puspose \\'a{f\ée!ent?r{ing their growth by adding
whey tofu in media. \\'he(\/uxh’comain'ﬁgoyo/ carbohydrates, 9% proteins. 0.69% lal. any
=% P>0Os about 228.85ppm (Karina ef al. 2016. Asmoro 2008).

Materials and Methods

Materials used in this research were Pseudomonas sp. and Bacillus sp. bacteria
derived from intensive pond sediments, liquid whey tofu obtained from tofu factory at Pacar
Keling, Surabaya, Indonesia. This study was conducted using Completely Randomized
Design (CRD) with four treatments and five replications. The treatments used in this research

were:
PO : 10% TSB + 10% skimmed milk + 6% glucose (control)

Pl : 10% TSB + 10% skimmed milk + 6% glucose + 10% liquid whey tofu
P2 : 10% TSB + 10% skimmed milk + 6% glucose + 20% liquid whey totu
P3 : 10% TSB + 10% skimmed milk + 6% glucose + 30% liquid whey tolu

e MR oy il . :
\ r\{] &I/SB mcdla@ade by dissolving 30 grams in | L of aquadest water. then heated over
a

poN ¢*hot until homogeneous. Sterilizing was conducte sing autoclave at 121"C for 13

e Lp 2 2 yusing )

TLL\\' minutes with 1 atm pressure. DissolV orams of skimm Ik powder in | L. of
X . distilled water. then heated over hot plate until homo s, Skim milk solution sterilized

Yw“v using autoclave at 121°C for 13 minutes with | atm press

AL Y {

ue,
Liquid whey tofu obtained from tofu factgry at Pgar Keling. Surabaya. Indonesia,
The liquid whey tofu used in this research,\tr‘(')—n(?‘%fxture of a variety of other liquid wastes
that flows from the process of making the tofu to the sewer / tub. for further discharge into
the river or sewer. The liquid whey tofu was filtered using filter paper to separate the tofu
waste with water. then sterilized using an autoclave at 121°C for 15 minutes at 1 atm
pressure. Pseudomonas sp. and Bacillus sp. was done on 20 ml volume test tube with media
filling only half of the total volume (10 ml).



Pseudomonas sp. and Bacillus sp. were calculated the density using

spectrophotometer in 550 nm (Suminto, 2008). Pseudomonas, sp. apd Bacillus sp. taken as
much 1 ml and inserted into each treatmenl.,lhe_mwaﬁm—%incubatcd for 1 = 24
hours at temperature of 30-35"C. I

Calculation of; bacterial growth in this study was done by «calculating bacterial
colonies u;ed?icml late Count (TPC) method (Waluyo. 2007). Data of Pseudomonas sp.
and Bacillus Sp.~calculated using TPC method and then analyzed using ANOVA (Analysis of
Variance) and Duncan test.

Results and Discussion

Data of Bacillus sp. which were cpltured on skimmed milk media by the addition of
liquid whey tofu are presented in Table |
Tablel/everage number of Bacillus sp. bacteria from 1 to 48 hour.

Treat Time of Caleulation (CFU/ml) e,

ment| 0 I o 12 18 24 30 36 2 [ 48 ]
PO [ 107 [43.6- 10" [13.1-10%*[20.7-10%"[ 89.8- 10 | 68.2-10°?| 72.5-10°P [27.0- 10" | 1839 10" | 996 10
P1 | 10° |25.0<107°[ 10.4=10%*[31.2-10%* | 71.8=<10 % 71.7-10%"| 883 - 10** |34.6-10°<|23 54 10" *|80.0 10
P2 | 10° [31.0-107%[ 12.0%10%*| 26.2510%*] 92.8+10* | 57.3-10*®| 71.0-10°® |873-10"*] 8.90-10°" 276 10
P3 | 10° |51.0%107°]87.0-107* | 28.3%10%*| 14.0- 10 [97.6-10%*| 10.38-10"* [583-10""] 119107 648 10

Description: P0O: 0% liquid whey tofu, Pl: 10% liquid whey tofu. P2: 20% liquid whey tofu. P3: 30% liquid
whey tofu. The notation shown with different superscript letters in the same column shows the comparison
between treatments having significant differences (p <0.05).

P1 reaches the optimum point of exponential phase at 42™ hours with a density of
23.54%10" CFU / ml. At the P2 treatment the optimum point of exponential phase occurs
faster than P1. that is at 36 hours with 87.3<10" CFU / ml. The optimum point of exponential
phase in P3 occurs at 48" hour with 64.8x10” CFU / ml.

Bacillus sp. which were cultured in skimmed milk media with 10% (P1). 20% (P2)
and 30% (g) with additions of liquid whey_tofuai the 12t ho/u.r/sﬁ)wed different growth
comparq{c trol treatment (P0). According to Le er al. (2003) et Lactobucillus paracasei
cultured ir’ﬂiquid whey tofu is able to grow better than on media that contain only glucose.

Bacillus sp. which were cultured on the addition of 10% liquid whgy=tolu (P!}
showed higher growth (23.54%10"" CFU / ml) and were more stable compare‘{om. This is
assumed because the content of N and P at the addition of liquid whey tofu 2()7’4, and 30% is
too _excessive, so Baw. unable to absorb N and P. and decrease the growth of bacteria

_—~Zouari et al.. 2000);

Growth of Pseudomonas sp. was less than Bacillus sp. The growth of Pseudomonas
sp. whicpwere cultured on skimmed milk media with the addition of liquid whey tofu shows
in Table Q/

Table 2. Average number of Pseudomonas sp. bacteria from hour 1 to 48 hour.

| Trea Time of Calculation (CFU/ml) 2
el 0| | ] 6 | a2z lis | 24 | 30 [ 36 | 42 48 |
PO | 107 34-10™ | 9210 | 67-10™ | 9410 [37.0-10%] 15.8-10™ [ 35.9-10% [46.2 - 10" 301 10"
P1 | 107 10<10%] 35<10™ [20.0-10%] 154-10% [ 59.7-10% [45.8- 10 | 33 10" [078 107 57 10" |
P2 | 10° 41107 | 17:10™ [10.8-10% [ 10.7:10%]34.5-10% [ 83-10™ [16.0-10" [434-10"[ 191 10" |

P3 | 10° [60<10% | 70-10™ [133-10%[353-10%] 67-10 | 91-10™ [23.7-10" [ 207 10™ [ 320 10"
Description: PO: 0% liquid whey tofu. P1: 10% liquid whey tofu. P2: 20% liquid whey tofu. P3: 30% liquid
whey tofu. The notation shown with different superscript letters in the same column shows the comparison
between treatments having significant differences (p <0.05).




At treatment P1, Pseudomonas sp. growth faster than PO. Increasing growth in Pl
occured at 6™ hour and the optimum point of exponential phase at 42" hour with cell count
67.8x10° CFU / ml. Pseudomonas sp. which was cultured on P2 showed increased growth in
the first hour, but decreased at 6" hour. The optimum point of exponmtlal phase at P2
occured at 42lh hours with the number of cells as much as 43.4x10” CFU / ml. The optimum
point of the exponential phase at P3 was more slowly than P1. P2 and P3. which occurred at
42" hour with 32.0x10” CFU / ml. }0 ce

According Masangkay (2012) the presenf of whey tofu in the culture medium could
increase the growth ofMycobaclel ium tuberculosis. The addition of 10% (P1). 20% (P2) and

30% (P3) liquid whey tofu in this study also had significant etfect on the growth ol
Pseudomonas sp. At 42" hour Pseudomonas sp. which was cultured on the addition of 107,
whey tofu (P1) showed the best treatment.

It was assumed that the nutrient concentration was 100 much or excessive. so thal

(/ Pseudumonus sp 2 unable to uscf( the numcnts presem in the medm (:"tﬁtufe—medm\-hth—“,

mhxbn bacterial gromh because it caused plasmolysls
Buu/lus Sp. and I’seudomon i

118
Buu//ln sp. grew faster
than Pseudomonas sp. According to Wulan et al. (2006)7the differences amount of bacterial
cells occurred because of the amount of Carbon (C). Nitrogen (N). Phosphor (P) and other
elements contained in the culture medium different. Differences growth of bacteria between
Bacillus sp. with Pseudomonas sp. which were cultured together were assumed due to the
character of Pseudomonas sp. was nop-fermentative tyma (Suyono and Salahudin. 2011).
while Bacillus sp. was fermentative ( Whitman 2009).

Summary
The results of this study indicated that whey tofu could increase the Pscudomonas sp. and
Bacillus sp growth. This was good finding since the culture of the two bacteria would
increase the aquaculture production in the future.
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