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Abstract— Vannamei shrimp cultivation in Indooesia deals with the complication at high feed fees as a result of raw material feed
prlu?mrcn. Rumen fluid fermented vegetable waste has the potential to substitute tofu in feed Litopenaues vannamei. This study
aims (0 determine the substitution of vegetable waste with the rumen fMuid fermented tofu is best to improve the performance of
vannamei shrimp growth. Research carri for 60 days with evaluation substitution levels of rumen fluid fermented vegetable
waste with tofu in vannamei shrimp feed. using a completely randomized design (CRD) with 4 treatments each with 3
replications, thus totaling 12 experimental units. Feed treatment tested is A) 0 (control), B) 3333, () 66.67, D) 100% rumen fluid
fermented v ble waste. The results nho\nﬁl the substitution of tofu with fermented vegetable ﬂm rumen fluid in vannamei
shrimp IMILMM(PMH ive enzyme activity, total and nutrient digestibility, growth, and survival rate of
vannamei shrimp. The research shows that the tofu substitution more than sixty percent of fermented vegetable waste could improve
feed efficiency (o more than a quarter of vannamei shrimp growth. Tolu substitution of rumen fuid fermented vegetable waste in feed
could increase the activity of digestive enzymes, total digestibility, nutrient digestibility, growth, and survival of juvenile vannamei

shrimp.

Keywords— bioactivate enzyme: survival rate; feed: fermented vegetable waste; hydrolyze fiber.

I.  INTRODUCTION

Vannamei shrimp cultivation in Indonesia faced obstacles
at high feed prices due 1o raw material feed protein sources
such as fish meal. and soy are imported. It is, therefore,
necessary raw materials other sources of protein that have a
quality and quantity such as tofu. Tofu is the result of
processing know who has a protein content of 17.63%,
R.11% crude lipid. crude fiber 17.93%. ash content of 3.35%
and 39.80% BETN. To substitute tofu should have relatively
the same protein. abundant and cheaper prices as well as
vegelable waste has a high nutrient content, low-cost. and
sustainable. Therefore. vegetable waste can be used to
substitute tofu in shrimp feed.

Vegetable waste is an alternative raw material that can be
utilized. However. the main obstacle in the use of vegetable
waste is a high cellulose content (30.71%). To cope with
high cellulose content can be made through fermentation.
Fermentation is the process of decomposition of complex
molecules into simpler molecules. One fermenter can be
used to lower the cellulose content of vegetable waste is
rumen fluid. Andriani [I] states that microorganism cow

rumen contains cellulase and amylase enzyme sufficient to
hydrolyze the fish feed.

Mumi and Darmawati [2] reported that the vegetable
wasle fermentation using rumen fuid at a dose of 10-15
mL/kg of vegetfiile waste and long incubation time 7 days
increases the activity of the enzyme amylase (0250
U/mL/min), proteases (0.49 wml/min), cellulase (0.124
w'mi/min). Murni et al. [3] reported that fermentation of
vegetable waste with a dose of 15 ml/Akg and long
incubation time 4 days can lower crude fiber. vegetable
waste 29 35% 1o 14.83%. and the nutritional content of
1845% 1o 19.19%: vegetable waste fermentation with
rumen fluid dosage of 3% and incubation period of 4 days
can reduce levels of waste vegetable fiber from 30.73to 11,
79% [4]. Jusadi ct. al. [5] reported that the addition of
enzymes sheep rumen fuid 125 mikg of material with a 24-
hour long incubation time may lower crude fiber, coconut
cake. the highest of 67.8% from 13.76% to 6.98%: Fitriliani
[6] reported that administration Lamtoro gung leaf starch
content as much as 0, 10. and [5% increase specific growth
rate, feed efficiency and tends to decrease with increased




levels Lamtoro gung leal in the [eed. Jusadi etal. [5] says
that the addition of sheep rumen fluid enzymes can improve
skin cocoa fruit digestibility on tilapia fish feed. Listiowati
and Pramono |7] said that the use of 25% fermented liguid
cassava leaf flour in feed provided the best growth
performance for tilapia (Qreochromis sp) compared to the
increase in the percentage increase in fermented cassava leaf
flour.

Fermented vegetable waste in feed can reduce [iber and
increased nutrients. Thus. the fermented vegetable waste can
be used as a raw material for feed without lowering the
quality of feed. However, the concentration of fermented
vegetable waste in vansamei shrimp feed is not yet known,
50 it is necessary 1o find the percentage that can be
substituted by the fermented vegetable waste pulp in the feed
can improve feed elficiency, nutrient digestibility, and
ultimately improve the growth and survival of shrimp
vannamei. Tujuan this study was 1o evaluate the rumen [luid
fermented vegetable waste as substitute tofu in artificial feed
can improve feed efficiency and growth of vasmmamed shrimp.

1. MATERIALS AND METHOD

This research was conducted at the Mini FIKP Unhas
Hatchery. from®™bril to August 2017. Chemical analysis
was carried out ot the Integrated | ahoratory of the Faculty of
Animal Husbandry, Hasanuddin University, the Research
Institute for Brackish Water Research in Maros regency and
the Water Quality Laboratory of FIKP Unhas. South
Sulawesi. Indonesia

A. Materials
The cow's rumen liguid is taken (rom the Slaughterhouse.
tile rumen is taken from the contents of the cattle rumen
v filtration (filtering with cotton cloth) under 40C. The
enzyme extract of cattle rumen (uid was obtained (ollowing
the method of digestibility [8]. The waste vegetable used in
the study is mustard greens. cabbage. kale. and carrots 25%.
respectively. Feed samples used in this study were pelleted
feed formulated with fermented vegetable waste rumen
fluid.

B. Method

The study begins with a rough cut and milled vegetable
wasle. Vegetable waste inserted into a plastic clip. rumen
fluid was added at a dose of 1, 2, 3% sealed and incubated
with a period of 4. 6. 8. and 10 days in anaerobic. then stored
in boxes for the same room temperature. The feed
manufacturing process begins with the preparation of raw
materials. mixing of feed raw materials. and feed printing.
drying of feed and feed packaging. The waste vegetable used
is the result of fermentation using rumen fluid with a dose of
3%- and 4-day long incubation time.

e — T o §
Fig. 1| Sample of feed-m expermmental diets with fermented vepetable waste
rumen fiuad.

Results of the proximate anmalysis of vegetable waste
before rumen fluid fermented flour and the proximate
analysis pulp used as raw material for feed formulation
testing (Table [).

TABLE L
RESULTS OF THE PROXIMATE ANALYSIS OF VEGETABLE WASTE WITHOUT
HLRMLNTATION RUMEN 1LUID AND TOR

Raw material Crude fat crude ash

(‘&) prowin | rough | fiber [ content s
i st 26 | 387 [ 3073 | 288 | 3577
waste (kg)

Tofu (kg) 16.73 8.11 1793 335 3980

Descupuon. Lab analyss results. UNHAS, 2017,

The crude protein content of feed testing substituted tofu
with rumen fluid fermented vegetable waste and energy
content of the feed trials (Table 2).

TABLE Il
THE CONTENT OF CRUDE PROTEIN AND ENERGY FEED TEST SUBSTITUTED
TOFU WITH RUMEN FLUID FERMENTED VEGETABLE WASTL

omposition [ Teed A | feedB | feedC | feedD

Crude protein 241 | 2943 | 32 l 2988

Feed energy (kealkg) | 419722 [ 416022 | 411095 | 3996.67
Descripuon: The results o“ analysis. Nutrition BPPBAP Maros, 2017.

1) Growth 1rail: Al the end ot
measured against total digestfflity. nutrient digestibility,
digestive enzyme activity. the efficiency of feed utilization,
growth, and survival rate. All treatments are determined
using the digestibility total and digestibility of nutrients [9].
Vannamei shrimp digestive enzyme activEgs measured in
some measurements. Measurement  of activity of
digestive  enzymes  protease estimated by the  method
enzymatic analysis [Effj. Measurement of the enzyme
amylase and cellulase activity was estimated by the method
of Berudeld [11]. The growth trail also considers the feed
efficiency [9]. protein retention [9]. retention fat [9]. SGR
[12]. survival | 12].

2) Water quality parameters: Water quality parameters
like temperature, pH. salinity. dissolved oxygen were
measured cvery day, and the ammonia was measured three
times during the study with standard methods [13]. The
parameters analyzed are presented in the table.

the study penod  was

3 -hemical analvsis: Ingredients. experimental feeds
and were analyzed for proximate using a method of AOAC
| 14]. Amino acids were analyzed using 18-5-17/MU/SMM -
SIG. UPLC.

4) Statistical analvsis. Nutrient digestibility, digestive
enzyme activity. feed efficiency. growth and survival rate of
one-way variance analysis (ANOVA). If there are
differe mong the treatments. then continued using the
Duncan test at a 95% confidence interval (p <0.05) using
SPSS version 20.

III.  RESULTS AND DISCUSSION

Total digestibility and nutrient juvenile vannamei shrimp
tofu substituted with a different vegetable waste in feed
during the study are presented in Table 3.




TABLE I
AVLRAGL TOT AL DIGES TIBILITY AND NUTRICNT SUBSTITUTLD JOVLNALL VANAAMLS SHIRIMP TOFU WITH FERMENTED VEGLTABLL WASTL IN TLLD N ALL
TREATMENTS DURING THE STUDY.

The concenration ol wgr-l_al_ﬂc - - — ~ - — ..r“m] e n:l;k—m-dl -.\"tihiﬁl}' i . — - TRTE]
waste (%) Digestibility Digestibility Digestibility |  Digestibility [ Digestibility
Total protein Fut | Fiber | Carbohydrate
Feed A 6098 + 1.14a 6026 +041a 6927 £0.73a | 7883 +04%9a 88.04 +0.62a
Feed B 6471 £101b 74.70 £ 0.33¢ 8422 £0.52¢ 83441 1 de 92.2]1 2 0.17¢
Feed C 68.13 £ 0.66¢ 79.51 £ 0 88d 8833+041d I 86.70 £0.24d 9375+ 043d
Feed D 6317+ 0.Mb 71.58 £ 0.61b 3187 £0.59b 31.15 £ 0 61h 89 .40 0.10b

] |
Note: (1) Mean bearing superscript the same in a row significant (p <0.05). (2) Feed A: 0% fermented vegetable waste. Feed B: 33.33%
fermented vegelable waste. Feed C: 66.67% fermented vegetable waste. Feed D: 100° fermented vegetable waste

Substitution of tofu with vegetable waste is fermented in
the mmﬂuid artificial feed of juvenile vannamei shrimp
showed significant effect (p<0.05) on total digestibility,
protein, fiber. carbohydrates. and fats (Table 4. 5. 6. 7 and
8).

TABLE IV
THE RESULTS OF VARIANCE ANALY SIS (ANOV A) OF TOT AL DIGESTIBILITY OF
JUVENILE VANNAMEY SHRIMP

| Sumof | Mean |

Squares af | Squwe | F Sig
Sa— 8147 3 27.06( 3738 000
Groups | I

e 581 X 73|

Gioups

Total | 87.28 ||| |

TABLE V
RESULTS OF ANALYSIS OF VARIANCE (ANOVA ) DIGESTIBILITY PROTEIN OF
SUVINL VANNAMELS SHRIMP

Sum of Mean
Sqjuares i Squan | Sty
|
?"""" 602,39 3 20080 55679 000
OUps
Watupg
2589 8 161
Groups
Total 0528 1
TABLE VI

RESULTS DF ANALYSISOF VARIANCE CANONV A) DIGESTIBILITY FIBER OF
JUVENILE VANNAMET SHRIMP

A

Sum of Mean

Squares | df | Square ¥ L
(nr-v:- 10123 1 T4 762 000
Within 154 8 44
Ciroups ) ‘
basal 104.77 11

TABLEVEH
RESULTS DF ANALYSIS OF VARIANCE (ANOV A) DIGLSTIBILTY OF
CARBQHYDRATE U VENILE VANNAME! SHRIMP

Sum of Mea
‘ Squares dr Square F Sig.
i o072 A 024 13074 o0
Givups
(“'“i*ll 124 R 6
Total 6196 11

TABLE VIl
RESULTS OF ANALYSIS OF VARIANCE (ANOVA) DIGESTIBILITY OF FAT
JUVENIE VANNAMES SHRIMP

n ‘ |
Sum ol Mear
Squares = df Squae F | Sig
Hx.39 3 20250 603545 000
268 8 KE
61107 11 | ;

Duncan advanced test substitution treatment tofu with
fermented vegetable waste in feed juvenile vannamei shrimp
showed that the total digestibility of juvenile vannamei
shrimp fed substitute tofu with fermented vegetable waste
6667% (P <0.05) (Table 9). It is higher than the tofu
substitution with 3333% fermented vegetable waste.
vegetable waste tofu with fermented 100%. and tofu with
fermented vegetable waste 0%.

TABLEIX

DUNCAN'S FURTHER TEST RESULTS IN TOTAL DIGESTION OF JUVENILE
VANNAMES SHRIMP

=

3 6098

Duncan®

Subsct for alpha = 0.05

.

Treatment

0% vegetable
waste

100% vegetable
waste

3333 vegetuble
wasle

6667 vegetuble
Wwausle
B

M " =
8. Uses Harmonic Mean dampic Si2c = 3 \mn).

3 , 63.17
3 64.71

3 68.13
1.00 07 1.00

[7uncon« further test on the substitution of tofu pulp with
fermented vegetable waste in feed of juvenile vannamei
shrimp showed that digestibility of protein. fat, fiber and
carbohydrates (Table 10, 11, 12, and 13) of juvenile
vannamei shrimp fed with ‘tofu pulp substitution with
fermented vegetable waste 66.67% was significantly higher
than test feed others.




TABLEXN
DUNCANSFURTHER TEST RESULTS DIGESTIBILITY OF PROTLIN VAsNAMLS
SHRIMP JUVENILE

Duncan®
Subset 1or = U
frEsmen N ) : b 1
AV vegetable waste 3| 6026

| 100% vegetable waste
33.33% vegetable
waste

66.67% vegetuble 1

e

7158

oo

74.70

79 .51

v
2. 1 1on (RLL (RLL

Means for groaps in homogencous subsets are
a. Uses Harmonic Mean Sample Size = 3.000

TABLL X1
DUNCAN'S FURTHER TEST RESULTS DIGESTIBILITY OF FAT JUVENILE
VANNANLY SHRIMP

Duncan’
u Subset for alpha = 005

reatment N ! 2 } 4
(0% vegetable waste 3| 6925

1004 vegetuble 3 8187

wuste

33.33% vegetable 3 8422

wasle
‘ 66.67% vegetable 3 8833
waste

Sig. 10 1400 1.00 1400

‘Lmnpnmn:\msm-ehm
P Mean S ‘ LLIN

TABLE XTI
DUNCAN'S FURTHER TEST RESULTS DIGESTIBILITY OF FIBER S8 VENILL.
VANNAMES SHRIMP
Duncan®
Shibset for alpha =005
| lsalien} | 1 - s |
0% vegetable waste 3| 7883
1009 vegetable waste 3 81.15
33.33% vegetable waste 3 8144
66.67% vegetable waste 3 86.70
Sig. 1400 1.0 100 1.00

ans [or groups in homogeneous subsets are displayed.
PR AN SRS,

[ECTES A
DUNCAN'S FURTHER TEST RESULTS IN DIGESTBILITY OF CARBOHYDRATE
JOVENILL VANNAMLS SHRIMP

Duncan* ! .
theet for alpha = 008

u nent N : J !
| 0% vegetable waste 3] 88.04.

1004 vegetuble waste 3 %940

33.33% vegetable waste 3 . 9221 |
66674 vegetuble waste 3 93,75
ﬁA 1.00 1.00 1.00 1.00

hY | I h t 1 |
a. Uses Harmonic Mean Sample Size = 3000

Digestive enzyme activity of juvenile vannamei shrimp
substituted tofu with fermented vegetable waste rumen fluid
in antificial feed is presented in Table 14.

TABLE XIV
AVERAGE DIGESTINE ENZY MEACTIVITY OF JOVLNLEL VANNAMES SHRIMP
SUBSTITUTED TOEU WITH FERMENTED VEGLTABLL WASTL IN TLLD IN ALL
TREATMENTS DURING THE $TUDY

Treatment (% fermented | Enzyme activity (U/mL / min) |

vegetable waste + tofu) cellulas |
protease  umylase ¢
0.18 + 008 004 +
Feed A (07 waste vegetable) 000 003 0.00u

033 | 028 025z

| Feed B (3333 vegetable waste) 000c | 003 0.00¢
0Mr 029 027 &

Feed C (66.67 vegetable waste) | 0.13¢ | 002d  000d
031+ | 027+ 02 =

_Feed 100 vegetuble waste) ——— 000b 0036 0.00b
Note: Mean bearing superscript same in & row significant (p <0.0%)

Analysis of variance showed that substitution of tofu with
vegetable waste is fermented in men fluid artificial
feed on juvenile vannamei shrimp significantly (p <0 .085)
influence the activity of the enzyme’s protease, amylase, and
cellulase (Table 15. 16 and 17) vannamie digestive tract of
Juvenile shrimp.

TABLL XV
RESULTS (F VARIANCE ANALYSIS (ANOVA) ACTIVITY OF DIGESTIVE
PROTEASE ENZYME JUVENILE VANNAMET SHRIMP

Sum of Meun |
Squares df | Square F Sig. |
Between Groups 4 2 05 59462 000
Within Groups oo1| 8 000 ‘
Total REIR]
TABLE XVI

RESULTS OF ANALYSE OF VARIANCE (ANOVA) ACTIVITY OF DIGESTIVE
AMYLASE ENZY ME JUVENILE VANNAME] SHRIMP

Sum ot Mean
Squares  Jdf | Square I Sig
Between Groups 09 ] 03| 338363 000 |
Within Groups ooog o8 000
Total ‘ 09| 11 |
TABLE XVII

RESULTS OF ANALYSE OF VARIANCE ( ANOVA) ACTIVITY OF DIGESTIVE
CELEULASE ENZYME S VENILE VANN A UES SHRINE

Sum of Mean

Squares  dl' Square F Sig.
Between Groups Jo 3 034 692390 .000
Within Groups ool o8 000 ‘
Total | ad02| n

Duncan Test Results further showed that the activity of
the protease enzyme digestive tract juvenile vannamei
shrimp fed substitute tofu with fermented vegetable waste
66.67% identical to the substitution of tofu with fermented
vegetable waste 3333%. and significantly higher than the
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substitution of tofu the fermented vegetable waste 0% . and
tofu with vegetable waste fermented 100% (Table 18).

TABLE XV
DUNCAN'S FURTHER TEST RESULTS ON DIGESTIVE PROTEASE ENZY ME
JUVENILE VANNAMES SHRIMP

Duncin® )

i [ ? | Subset for alpha = 0.05

Treatment I 2 }

(% vegetable waste 3 09

C100% vegetable waste k) kY

33.33% vegetable wuste 3 .33

66.67% vegetable waste K} M

’ 100 1.00 14
B P T e L o P —

nid Ncan Su 5 T

Duncan advanced test showed that the enzyme amylase
and cellulase activity (Table19 and 20) of the digestive tract
of juvenile vannamei shrimp fed by substituting tofu and
fermented vegetable waste 66.67% were signilicantly higher
than the other treatments. Substitution of tofu with
fermented vegetable waste generated 0% real  protease
enzyme activity is lower than with other treatments.

TABLE XIX

- DUNCAN'S FURTHER TEST RESULTS ON THE ACTIVITY OF THE ENZYME
AMY LASE DIGES TINE AOULNJLL VANNAMLS SHRIMP

e
Subset for alpha = 0.05

I reatment N 1 2 { 4
0% vegetable waste 3 08

0 vegetable waste 3 27

33.33% vegetable waste 3 28
66.67% vegetable waste 3 29
ﬁ~ 100 100 100 100

M s i b el !
AR R RN G P DL = AR

iLE XX
PDUNCANS FURTHER TEST RESULTS ON CELLUL ASE ENZY ME DIGESTION
JUVENILE VANNAMES SHRIMP

reatnent g

%4 vegetable waste 3
100% vegetable waste
33.33% vegetable
waste

66.67% vegetable
wasle

Sy

Duncan®

Subset for alpha =0.05
| 2 3 i
M

-
i
A

3 27

1.00 1.00

Sloia bt piaiipe i Luiimipe dnaiiai abiianka, o o sty dusp il .

4. Uses Harmonic Mean Sample Size = 3 000,

1.00 1.0$0

(!

Substitution of tofu with cgclnhh: waste fermented feed
rumen fluid in juvenile vannamei shrimp significant effect (p
<) 05) (Table 21) on teed efliciency.

pARE

TABLLE XXI
THL RESULTS OF Y ARIANCL ANALYSIS (ANOV A) TEED B TICIENCY OF

n ﬁwu. VAMNAMES SHRIMP
Sum ol Mean

| Squares F Sig. |
Between Groups 74621] 3 24874 17.716) 001
Withun Groups Co232] N 1404

Total - ssssa|

Duncan substitution further test tofu with vegetable waste
fermented feed rumen fluid in juvenile vannamei shrimp
showed that juvenile shrimp feed efficiency vanname fed
substitute tofu with fermented vegetable waste 66 67% were
significantly higher than other test feed.

TABLE XXII
DUNCAN'S FURTHER TEST RESULTS ON FEED EFACIENCY OF JUVENILE
CANNAMLL SHRIMP

Duncan’

Treatment

0% vegetable wauste
104 vegetable waste
3333% vegetable waste
66 67% vegetable waste

o

il

e e

2375
| 26.35 |
140 1.00

e

il

Mcans lor groups in homogencous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3 000.

Analysis of vanance showed that the administration of
substitution tofu with vegetable waste fermented in the
n  fluid different juvenile vannamei shrimp  feed
significant effect (p <0 05) (Table 23) on the rate of growth.

TABLE XXl
THE RESULTS OF VARIANCE ANALYSIS (ANOVA) OF THE GROWTH RATE OF
CANNAMEE SHRIMP

| Siim of Mean ‘
Qremmen A SEmes r e
Bsiseen Groups 508 3011700 11036 000
Within Groups 85 8 11
I 1591 11

Duncan advanced test showed that the growth rate in the
substitution of tofu with vegetable waste 66.67 fermented
significantly higher than those with other than test feed
(Table 24).

TABLE XXIV

DUNCAN'S FURTHER TEST RESULTS IN THE GROWTH RATE OF JUVENILE
VANNAME! SHRIMP

Duncan’ !
@ Subset for alpha = 005

Treatment ! 4 3 H
U% vegetuble waste | 3| 9388 ‘ |
100 vegetable waste 3 1141 | I
33 33% vegetable waste 3 1351 |

66 A7% vegetable waste 3 14.19
#. 100 1.000 1.00 Iw_

s frr mmume in homosenents subscts oo displned
1. Uses Harmon i Mean Sample Size = 3 (08




Analvsis of varience showed that substitution of tofu with
vegetable waste fermented in the rumen fluid artificial feed
on juvenile vannamei shrimp has a significamt effect (p
<005) (Table 25) on the survival of juvenile vannamei
shrimp.

TABLE XXV

THE RESULTS OF THE ANALYSIS OF VARIANCE (ANDVA) SURVIVAL OF
AUVENILL VANNAMED SHRIMP

results
Sumofl Mean
| Squares  df Square F  Sig.
Between 65625 3 21875 2625 000
Groups
b g 66.67 8 833
Groups
Total 72292 1

Duncan substitution further test tofu with fermented
vegetable waste in juvenile vannamei shrimp feed showed
that the survival rate of juvenile shrimp fed substitution
vannamei tofu with fermented vegetable waste 66.67%
significantly higher than those with another test feed (Table
26).

TABLE XX V1

IDUNCANSTURTHER TEST RESULTS OF THE 28 VENML VANNA ML SHRIMP
Duncan"

. Subset for ulpha = 0.05

| Treatment ._N | - 3
| 0% vegetable waste 3 7833
100% vegetable waste 3 91.67
33.33% vegetable 3 9133
wusle
%
66.66% vegetable 3 98 33
wuste
| 100 50 07
‘ahmmh' neous subsets are disnlaved
1 i M viae = XN

The high activity of the enzyme protease. amylase. and
cellulase on vaanamei shrimp fed substituted tofu with
fermented vegetable waste 66.67% influenced by the
concentration of the enzyme and substrate concentrations.
EBapimasari. et. al. [15] reported that the bacterium
Enterobacter cloacae WPL 214 isolated from rumen luid
Bililose produces an enzyme with cellulolytic enzyme
activity endo-(1 4) -R-D-elucanase . exo-( | 4)-8-D-glkanase
and [i- glucosidase can reduce the fiber content of feed.
Andriani [[] states that microorganism cow rumen contains
celluloye and amylase enzyme sufficient to hydrolyze fish
feed and Fitriliani [6] get bigger cellulose enzvme activity
(1.66 = 0.19 TU/mL/minute): amylase (132 = 0.02 IU/mL
/minute); phytase (027 = 0.13 IU/mL/minute): protease
026 = 007 IU/ml/minute): lipase (001 = 000
IU/mL/minute) in the sheep rumen fuid. Prorease enzyme
capable of hydrolyzing proteins into peptides. further into
amino acids necessary [or amylase enzymes hydrolyze
starch metabolism and helps digestion in organisms. and
lipase hydrolyze function in fat [16]. Values of 0.1247
0.2885U protease enazyme activity/g/minute, and amylase
0.0638-0.1104U/g/minute  with the treatment of juvenile
vannamei shrimp cake tofu fermented using microorganisms

Mix [I7]. this value is lower than the protease encyvine
activity 0.183 10 0340 U/mL/minute, amylase 0.077-0.291
U/mL/minute, and cellulose 00430265 U/mL/minute
produced in this study. and higher in the results of studies
reported by Masria et al. [18]. that administration of cow
rumen fluid to various carbohvdrates in milkfish feed
produces protease enzvmes ranging from 0.071-0.113
U/mL/minute. amylase 0.172-0214 U/mL/minute. and
cellulose 0.262-1 534 U/mL/minute.

The concentration of the nutrient contemt of feed
substrates such as proteins. fats, and carbohydrates. Results
of the proximate analysis test feed showed that the higher
the substitution of vegetable waste fermented pulp. and then
the protein content. and content is relatively high its
Nitrogen -Free Extract (NFE). The high concentration of the
substrate is not followed by the high concentration of the
enzyme that affects the activity of the enzyme [17]. Research
results Rajkumar et al. [19] shows that the activity of
digestive enzymes amylase and protease increased because
of 25% fish meal replacement by T. ornata and G. corticata.

Value digestibility of carbohydrates. protein, crude fat
obtained at the highest substituted vannamei shrimp feed
tofu with fermented vegetable waste 66.67% respectively
93.75,79.51, and 88 33%, while the value of the digestibility
of carbohydrates, protein. and the suggested fat is 735%
digestible carbohydrates, protein digestibility of 91.6%,
704% fat digestibility [20]. Furthermore. the value of
protein and lipid digestibility in fermented plant products
reported by Yang [21]. respectively ranged from 87.89 ©o
93.18% and from 9157 w 9528%. digestibility value is
higher than the value of digestibility proteins and lipids
obtained in this study amounted to 60.26 to 79.51 and from
6927 10 88.33%.

The high value of total digestibility. protein. fat,
carbohydrates and fiber digestibility of feed produced on test
substituted tofu with 66.67% of fermented vegetable waste
in fcod due to the activity of digestis® enzymes in the
treatment  of vannamei shrimp is  higher than other
treatments. According to Lee and Lawrence [22] that the
digestibility of crude protein shrimp is quite high it more
than 80%. The highest protein digestibility value in the study
0f79 51% . this value is lower than 84% protein digestibility
in juvenile vannamei shrimp produced [23]: and different in
feed ingredients [24]. The valwe of the resulting total
digestibility is 79.50%, the lowest in the digestibility total,
protein, fat. carbohydrates and fiber digestibility in juvenile
vannamei shrimp fed with 100% substitution of tofu and
fermented vegetable waste 0%. It is influenced by the
substitution of tofu. The higher the substitution of pulp in the
feed. the lower the nutrient digestibility because tofu is not
fermented so that the resulting low digestibility. This can be
seen in the activity of digestive enzymes in the treatment
vannamei shrimp is lower than other treatments. These
results are consistent with those reported Zuliyan. et al. [25]
that the cnergy digestibility of protein and relatively low in
the treatment of substituted 40% and 0% fermented soy flour
substitution of Lamtore leaves compared with 10% and 30%
sovbean flour fermented Lamtoro leaves.

Feed digestibility value shows the ability of vanramei
shrimp in digesting food, the quality of feed consumed and
is supported by the activity of digestive enzymes. The
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influence of feed substituted tofu with fermented vegetable
waste against total digestibility, protein, crude fiber,
carhohydrates and fat vannamei shrimp showed that with an
increase in the composition of fermented vegetable waste in
feed up to 66.67% can be digested well by the vannamei
shrimp with the proviso that the feed is fermented using
rumen fluid with a dose of 3%. Shiu. et al [26] stated that the
maximum level of soybean four replacement in shrimp feed
was 37 42% while Bacillus subtilis fermented soy flour with
a dose of 5 mL was 61 67%.

The highest feed efficiency value obtained in the test feed
substituted tofu with fermented vegetable waste 66.67%
amounting o 2635%. Higher feed efficiency vannamei
shrimp because it is influenced by the level of feed intake
and digestibility of nutrients. it can be scen on the
digestibility ol nutrients was higher in the feed is compared
to other treatments and is followed by the activity of
digestive enzymes is also high. so the digestibility of feed is
high, will increase feed efficiency. Feed substituted tofu
with fermented vegetable waste 0% produced the lowest
feed efficiency. due 1o the feed consumed cannot be digested
properly due to the level of feed intake and digestibility of
nutrients vaaaamed shrimp produced in such treatment.

IV.  CONCLUSION

The rate of growth and the highest survival rate in feed
substituted tofu with fermented vegetable waste 66.67% . this
was due to feed quality. the ability of juvenile vannamei
shrimp to consume and digest the feed. Feed quality
evaluation and proximate result of feed amino acid test and
the results of proximate and amino acid substitution test feed
tofu with fermented vegetable waste 66.67% rumen [uid in
accordance with the needs of vannamei shrimp. It can be
seen from the total digestibility and nutrient juvenile
vannamei shrimp in the treatr pigher. This is in line with
Jiang et al [27] states that the su ion of sovhean meal
B the fenmented soybean residues i1 feed can improve the
growth of juvenile largemouth bass, weight gain, specific
growth rate.

Feeding on juvenile vannamei shrimp substituted tofu
with waste vegetable fermented 0% is the lowest rise due to
the pulp out not through a fermentation process, so it is
difficult to digest. it can be seen from the results of the
digestibility of nutrients in the treatment was lower than
other treatments. The supplementation of dry fermentation
biomass 100g/kg in the diet to lose weight (WG vannamer
shrimp 3400% to 3113% and increggathe feed conversion
ratio (FCR) of 1.79% 1o 1.61% 1o palatahility or
nutritional imbalunces feed [21]. Thus, the substitution
tofu with 66.67% rumen fluid fermented vegetable waste in
feed can increase thefEBtivity of digestive enzymes, total
digestibility. nutrient digestibility, growth and survival of
Juvenile vannamei shrimp.
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