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Abstract

The study of organic waste composting with aeration and by adding crude enzyme powder from
Trichoderma reesei and mixed-type between Trichoderma reesei and Saccharomyces cerevisiae was
conducted to compare the characteristics of compost using 24 hours operated and periodically every
6 hours operated aerator combined with the different amounts of crude enzyme. The results showed
that the temperature during the experimental process is in the range of 28-41 °C which is usually called
mesophilic phase. The moisture content ranged between 47-90% of which the higher humidity occurred
at the beginning caused the slow process of fermentation. At the end of the experiment, pH was found in
the range of 8-9 and phosphorus contained in the compost was in the range between 0.66 to 1.05%. The
characteristics of the fertilizer nutrients N, P, K, in almost compost crates met the requirements nutrients
for standard compost. Carbon to Nitrogen ratio (C/N ratio) of crate no.1 (24 hrs. operated aerator with 180g
Trichoderma reesei added) is the only crate that met the standard composting with C/N of 20:1. The C/N
ratio of crates no.2-8 were approximately 30:1. By considering the aeration patterns, the 24 hrs. operated
aerator was considered the best condition for this study and a crate no.1 (24 hrs. operated aerator with 180g
Trichoderma reesei added) demonstrated the best results to satisfy the standard compost.

Keywords: crude enzyme, organic waste, compost, aeration bin.
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AsuausetulpsunuNInsgINdeniin

M15199 4 ArAnsuousalulasuBNAuLazELgANISUIIN

ArAsuausalulnsiau
1381
a1 | a2 | A3 | a4 | a5 | a6 | a7 | a8
L%IZH AU 40.73 39.47 35.23 43.55 48.96 4556 46.14 45.56
§uqm 14.19 29.08 31.58 30.90 29.14 27.85 29.60 29.36
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3.7. Aneanasd

WoavosaluaisdunidiniudAgyso
nszvunsurdinuieiululnsau weanesa fie
USinuansevnsigdunidliilunesloviin Gl
lun1swsedivlavegdunid  Ysuuvleaneasa
voanasdeniinaregluslveslaneanesanuns
enlyd (PO) Unfudmmsgrunmnndewin
wwilUSunameanayaionun (P.0) hidesnin
ouay 0.5 lngtimiin [2, 14] HANTNARDILARNS
Tuguil 6 nudilusieBudumsvsindsd 1, 2, 3,
4,5, 6, 7 uay 8 NeSegazveseanaawiniu
1.04, 0.91, 0.91, 0.83, 1.01, 1.23, 0.84 uay
0.86 MIUAIRU LLaziuﬁaqguqﬂﬂWiﬁﬂﬂﬁaﬁ 1, 2,
3, 4,5, 6, 7 uay 8 fArseuazeaneawiniu
1.05, 0.86, 0.74, 0.65, 0.86, 0.96, 0.66 way 0.77
puu Ameanledalunn q Seduiuunldud
anas \flpananqauvsdinistesaanyansBuvse
Tnglivloanosadusinemnaiietislunisaiy
Fiule uarluthsduganisvinTinueanesa
findeegrouiradulunamauf Aolitesnin

Seway 0.5 Ingunn

14

12

ia
.

0.8

grloavle

0.6

ANdoua

04

02

20 22 24 26

3.8 Aruanwrvadevsin

HIPATUTTELIAINTVIAGRISAY 49 Ju
Iahdegnedeludmdnnimuauinyiinisfnm
AMANYUENIINIIANTFLNALTUAD YLD

[ t% 1 = < aa o ’6’
Taguiingndesaaredivuinianas Tdauina
A a 1Y a a 1A o d Y
wazdinduesienauiu lufldundanimmiouniu
wiwewns Wl dndely A inunsgunlys
Amuaanmvesdendin  Iudsan nlanauas
wseld Fedn CN ratio lasUnfidndendnien
C/N ratio Usganad 26-35 fadnaunsaindendin
Aana1lUlEle wedAn C:Nratio 6131 20:1 o
Yendninunndnuuinsgiudedunid  uelu
MU U slddendniden CN ratio gendni
luthadndesndldiianademouniviiie s
AantRlunisduasusuugsiuenanesnmnn
aslutawiniy [10, 15] 53ufe5191Ivanaue

& v Ay a = a o
Auladendoiiansan Fan1siansannanune
voedendinauin iUz inatg NS Tmne sa

(%
v v =

oradululepinlunisneaes  Aadudeenaasy

€

Y

W5RRINANT veiagelend
5

8 9691519

—8—T1 (24)
T2 {24)
—d—T1 (g)

T2 {€)

28 30 32 34 36

—d—TY1 (29)

—TY2{2d)

—+—TY1(6)

— Y2 5

38 40 42 44 46 43 50

sazE (Tu

5UN 6 Sevavrleanesaiuszeziailunisvaass
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M13197 5 Annnsdliwesvesdendndiaissuiisuiuaunsgiuvesendin

R HIELE ol 1 | fail 2 | Sl 3 | Safl 4 | &ail 5 | Gl 6 | Kadl 7| fadl 8 | Anasgu
(Govaz) [9]
Alulnsiauiiamun laitpanin
(Total Nitrogen) 164 | 1.13 | 125 | 1.16 | 1.01 | 1.09 | 0.86 | 0.87 | Sewaz 1.0
Tnevonin
ANMTSUBY (Carbon) | 23.28 | 32.86 | 39.48 | 35.84 | 29.48 | 30.26 | 25.32 | 25.45 -
FANTUBLAD 14.19 [ 29.08 | 31.58 | 30.90 | 29.14 | 27.85 | 29.60 | 29.36 | lsifiu 20:1
Tulssiau (C/N ratio)
Avleanedavanun laitpanin
(Total Phosphorus) | 1.05 | 0.86 | 0.74 | 0.65 | 0.47 | 0.50 | 0.58 | 0.42 Seuaz 0.5
(PO) Taemin
AlnunaFouvion laitlosni
(Total Potassium) | 4.69 | 391 | 532 | 4.84 | 3.85 | 4.79 | 3.33 | 3.71 | Seway 0.5
(K,0) Taethmidn
ATy luAudes
(Moisture content) 31 37 26 27 | 4539(29.67|25.20]34.45| ay 40-70
Taenimin
ArNLdunsa-Ana
(oH) 8.1 79 8.6 8.4 7.9 8.3 7.8 1.7 55-85

3.9. sUwuuNsNaINANNNZEY

Wafia15u UL UUNISIANBIN AT LY
ladnanisnaaesninisldasaenledngain
Wawpie Trichoderma reesei wagnslimgaLaules

dqj ! . .
NIANIBNANTENINN Trichoderma reesei wag
Saccharomyces cerevisiae § UUUNSHAUDINA
Aad A o« a ) |
nananfeinsifiteManaen 24 9319 d1un1s
fsaunUsuangaeuleliivungaudunyuin
dmsunmisldagateulasineaniedsn  Tricho-
derma reesei USinauagateuludiivangayas
whiu 180 s dunisidagaeulasinaninie

NAUSEUIN Trichoderma reesei way Saccharo-
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myces cerevisiae ‘U%mmﬂgmaﬂ%ﬁﬁmmzau
LU 360 N3U Fauansneiu lagannising
HueainanUunavesagaieulsdidosiiuly
Fuilinanimaaesisanudulidaiauuindn
agelsfnudRsannIgliuunIsiteInIe
wazUsinungneulvivasyiinvesngnieuleing

aa A oA = Ao o 9
HANTVARDIANER Fie feil 1 FalTamningudu
AzaeulgsinanwolRlaeinisfventa 24
Falus Huagaeulesd 180 Ny LiowneLfen
= 1 & Svy o & Y
Feaglunsznanuavitenaudalaunesmauiy
gadtiu dauanunsalunisgesaateninaniiy

waglad wavialiwaglaa Iaeldnssuiumaenla



Mnsgesdatun1gusnwanlngldssuusTUU
1elnslafndendnlslnsiauoanunfunszuiunis
Tunsgegaanalnausanlsnlagnszuiuniseas
ganeveaniiy [16] YMlAaINIsaSInIZuIUNNG
govaatswazanszazansluleninled lae
g tagimnannieity vah 1 videdmanuee
yarloanyus [17] iesnnlunszuiumsusin
Huazdiinnudunsasann WATARAIN SIS Y
LﬁuimiﬁmuamwﬁLﬁuﬂimqﬁwdw 4.0-4.5 &
Sandulngasdulalifluanmidusing (18]

4. unaguuazdotauauus

Taasunaztolauawuziion1sussandly
damdndeilunisidudusuulupiiBounannadl

1) lunisveassiiiinisArvaugungd
ALY AT UNTA-AN Felunn q f3n15meaed
a P | 9] Aado a i
fiAnegluyismivay sniugamgiininiulueglu
933 Mesophilic WU wagsznInnIsnaedla
MN15Rs1EaUAT C/N way Weanada 99z
1A11A1 O/N dAnanadumbuungnaanaazdadan
84071 20:1 duneanedatiuliAunnninSesas 0.5

= +) v A v C% d‘ L4 a

sudseninddnwaenismdniauysaluazdian
AENYaIENA  nsuiiniiuaaeliLuuifen
~ a v A
nsLdnoINTe 24 vy, inansvneasiniian

2) ArsinsUsuUgansssunetLde
QAI b4 U v +, ydé’ dll = 2"
Anufamdndelidduiaiiosninnisfnyiil
C.f = vy v U
Wun1sAne Al AUWUUYe9091TN Tun1nnand
AswsioluIemisianiaunsalnisiinainiand
AUNUNILLAEEASMLINNINieEn018N1S
Tduresgunsal saudaUSulEmMInszatgeInIe
Toivfedanuna

3) nnN1TNeaaslTaInsnMdunsiiu
mmﬂ%LﬁuiflmmmﬁwﬂwﬁﬂiuswzL'gm
Uszanadlaiin 2 weunaglaledanmunin lne
lunisiiuasateuledasdieiinysednsain
Tunsvadn gty Nedo1nITuUSUUYDY

azaveuledasluludnsdununiu

5. inAnssuUszne
YOUBUNTEANUNIINY TN AlulAE
o A 1% o
srvuanasyusnlalrleniawasliyuatduayu
NUITYN[UIVUTELULNUAUUTEINT 2557
o 4 aAav o ® ' v Y a
inlanw3dednsaganlulamed
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