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ABSTRACT

This research aims to study a feasibility of using earth worms for degrading waste paper sludge from tissue
paper industry. The procedure of this study includes selection of microorganisms from earth worm’s faeces of
three different earth worm species and cultivation it in agar. Then microorganisms are selected and are used
for degrading cellulose solution at 24 hour duration. In addition, selected microorganisms from three different
earth worms are used for degrading waste paper sludge, 1 ml and 3 ml of microorganism solution of each
earth worm species are used for degrading 2 gram of waste paper sludge. The results have shown that glucose
production in microgram/milliliter (4g/ml), after degrading the waste paper sludge are, 1.11x10” and
1.32x10 * by African Night Crawler earth worm. While, 0.60x10” and 0.75x10” by Blue worm and 0.94x10”
and 1.06x10" by Tiger worm. Thus, microorganisms from African Night Crawler earth worm is the most
effective among three different earth worm species for degrading waste paper sludge. Furthermore, the
African Night Crawler ¢arth worm is used for degrading waste paper sludge, 1 g of the earth worm : 2 g of
paper sludge is tested. The glucose produced is collected after a specific time and analyzed, 0.1 microgram/

milliliter.

Key words; waste paper sludge, cellulose, microorganism, earth worm
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3.1.2 Asadl

1. Anhydrous sodium acetate

2. Glacial acetic acid

3. Carboxymethyl cellulose sodium salt
4. Anhydrous sodium carbonate

5. Potassium cyanide
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7. Ferric ammonium sulfate
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14. Sodium chloride
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Y g < o 9 g’ =~ =y . R . a an
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4739 Volumetric flask Y119 500 adans @inaui iSuasnavua 500 Haddas 1niu
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a Aa ) o
fadans udsy pH il 5.5
2. Substrate solution (0.7% w/v); wsoulavazany Carboxymethyl cellulose sodium salt
14
Miin 7 n5u 14 Acetate buffer ttazyi 17USATHINNA 1 §AT A28 Acetate buffer (¥1A5AY
i a o o 4
rawnguugll 45 osrmaadod Wunar 2 $9luauie ¥ (Substrate aza1n)
3. Reagent A; wsou lasazaiy Anhydrous sodium carbonate YN 16 ATV LAY
14 ] 14
Potassium cyanide %11in 0.9 0¥ Tushndu wazvi ldSiasvavue 1 aas
14
4. Reagent B; w3onIagazaty Potassium hexacyanoferrate (1i1) YN 0.5 NV Tuidn
& ° 1Y b a o d’) a ¥
nau wazh 1v1Suasnanua 1 ans thuaisazatedl luviadiiaia
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b4 '
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ADUN 2 Calibration Curve
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1. Tda Working standard U31181 0 (blank),0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8 Lag 0.9
a an 3 o A @ Y a aan y g o @ 3’/
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2. 1ANENT Reagent A Liag Reagent B 98190z 1 Undans aslunaoananod tanasa

v Y] o ] 1 %’ o
naasve Iinu uaziir 1unlu water bath NTvdudea Wunal 15 wn

S o Y < [} ) ¥ A a Y d
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A A aa @ ¥ L 1 a 3| o
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A v ¥ a a g - 4
moldmiduvesasusenouBedownaiu
4. ¥iM3IAA1QANAULES (Absorbance) AIBIATO9 UV-Vis Spectrophotometer 111713
¥1INAYU 690 U1 1UIUAT (nm)
o . ' Yy ¥ 4 a Y ¥ &
5. WAPANIMILHI19AT Absorbance agAIRNNINTUNRITON TAduMTdUaT AN

i ldmianududuues Glucose lunminaaos

Py ¥ A & A
AOUN 3 YUADUNITIATINDINILADNLTD (LB)

et a 2 &
IENTIHTIUDIN5L089LYD (LB)

a R 4 Y a Y = w1 '
ﬂ'ﬁlﬂiUlli’)']ﬁ’]imﬂﬁlclfﬂll'ﬂ'ﬂ?u ﬁ'lil']iﬂlﬂﬁﬂilllﬂi]']ﬂﬂ'ﬁ'mﬂ 3.1 9NAIBYN 1FU

L tg a an
ﬁ'i)\?ﬂﬁ!ﬁ%ﬂl}iﬂﬂﬁlﬁﬂ\?!‘]@ (LB) 155794 100 Undans mmmm’%au"lﬁ'mﬂ

- Casein Peptone 1 T
- Yeast extract 0.5 N3
- NaCl 0.5 niu

- LB-agar* 1.5 N3

: ? 2 o .
Cvinoivg Wedesnmsesinsufoutve maaiiy lidesld LB-agar)
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A » ' ~ 4 2
A1519% 3.1 aaIdns1d U IUNSIATINDINIT AT

LB 50ml 100ml 200ml 500ml
Casein Peptone 0.05g 1.0g 2.0g 5.0g
Yeast extract 0.25g 0.5g 1.0g 2.5g
NaCl 0.25g 0.5g 1.0g 2.5g
LB-agar 0.75g 1.5g 3.0g 7.5g
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1. ihuyaldideuaslu Eppendrof ¥119 1.5 iaddns
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3. wisvy LB USuat 400 TuTnsans asly Eppendrof 6 vinon

4. Thala ¥aae 13 100 Tulnsans asly Eppendrof Napafi 1
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(3U) ﬂgiﬂﬁﬂ%ﬁﬁl ﬂgiﬂﬁﬂ%ﬁﬁz ﬂgiﬂﬁﬂ%ﬁﬁz, (Mg/ml)
(Mg/ml) (Mg/ml) (Mg/ml)

0 0.0088 0.0098 0.0098 0.0094
1 0.0216 0.0173 0.0178 0.0189
2 0.0340 0.0297 0.0315 0.0317
3 0.0492 0.0517 0.0501 0.0503
4 0.0584 0.0654 0.0645 0.0627
5 0.0815 0.0865 0.0840 0.0840
6 0.0964 0.1024 0.1018 0.1002
7 0.1029 0.1027 0.1034 0.1030
8 0.1035 0.1018 0.1045 0.1032
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15199 n-1 uaasdoyah 1ds1nN153nA1 Abs (Absorbance) F15u141un131 Calibration

Curve
Concentration Average
(Hg/ml) Absorbance 1 Absorbance 2 Absorbance 3
2.5 0.2257 0.2255 0.2256 0.2256
5 0.3706 0.3709 0.3712 0.3709
7.5 0.5681 0.5679 0.5674 0.5678
10 0.6619 0.6615 0.6614 0.6616
12.5 0.8026 0.8021 0.8022 0.8023
15 0.9227 0.9231 0.9226 0.9228
17.5 1.1078 1.1085 1.1083 1.1082
20 1.2586 1.2587 1.2594 1.2589
22.5 1.4264 1.426 1.4265 1.4263
16
1.4 /
1.2
g y = 0.0587x + 0.082
£ o8 R*=0.9965 [
[7]
= 06
<
0.4 //
0.2
0 T T 1 1
0 5 10 15 20 25
Concentration of glucose (u.g/ ml)
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ANUEITUYEY | AnuduTUYes | ANuTuTUYDS Aunde
L“‘i‘?aqﬁuﬁ%ﬁf nglaaadaiil ﬂQIﬂ’c’fﬂ?ﬁﬁ2 ﬂqiﬂﬁﬂ%\‘iﬁ3 (Mg/ml)
(Mg/m1) (Mg/mD) (Mg/ml)

African Night 0.000631 0.000599 0.000662 0.000631
Crawler No.1
African Night 0.007466 0.007494 0.007360 0.007440
Crawler No.2

African Night 0.038920 0.038958 0.039658 0.039179
Crawler No.3
African Night 0.022507 0.022776 0.022808 0.022697
Crawler No.4
African Night 0.000058 0.000055 0.000059 0.000058
Crawler No.5

African Night 0.033520 0.033587 0.033374 0.033494
Crawler No.6

African Night 0.009778 0.009116 0.009478 0.009457
Crawler No.7

African Night 0.005944 0.005749 0.005764 0.005819
Crawler No.8
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L%eqaumﬁ ﬂQIﬂ’ﬂﬂ‘iW\l ﬂQIﬂﬁﬂ‘N‘VQ ﬂQIﬂt’fﬂ‘N'Vl?) (ug/ml)
(Mg/ml) (Mg/mD) (Mg/mD)
Blue No.1 0.033411 0.033105 0.033271 0.033262
Blue No.2 0.000186 0.000162 0.000190 0.000179
Blue No.3 0.002789 0.002876 0.002887 0.002851
Blue No.4 0.005579 0.005612 0.005576 0.005589
Blue No.5 0.011656 0.011567 0.011605 0.011609
Blue No.6 0.000451 0.000454 0.000495 0.000467
Blue No.7 0.004657 0.004618 0.004565 0.004613
Blue No.8 0.015095 0.015206 0.015095 0.015132
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ANUINTUYDY | ANUNIUYDY | ANudNTuY] AUNDY
v‘i‘y}mﬁuw"é nglaaasanl | nglaansen2 | nglaaasans (Hg/ml)
(Mg/ml) (Hg/ml)) (Hg/ml)
Tiger No.1 0.000116 0.000115 0.000108 0.000113
Tiger No.2 0.009845 0.009652 0.009947 0.009815
Tiger No.3 0.001304 0.001319 0.001319 0.001314
Tiger No.4 0.002911 0.002911 0.002918 0.002913
Tiger No.5 0.005279 0.005230 0.005224 0.005244
Tiger No.6 0.029087 0.029144 0.028782 0.028893
Tiger No.7 0.000452 0.000489 0.000469 0.000470
Tiger No.8 0.004943 0.004954 0.004994 0.004964
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ATNN A-1 UAYaYan Optical Density (OD) ﬁl@ﬂlﬂfﬂﬂﬁuﬂiﬂﬂuﬂﬂqﬂ"l]']ﬂ?allﬁvlﬁlﬂﬂuﬂUﬁ'IU

w o . R A o <
WUT African Night Crawler fialaluszozina 12 $21a9

Optical Optical Optical
Time (Hour) Density.1 Density.2 Density.3 Average
0 0.0003 0.0001 0.0002 0.0002
1 0.0788 0.0800 0.0776 0.0788
2 0.2273 0.2279 0.2273 0.2275
3 0.6761 0.6765 0.6768 0.6764
4 1.1214 1.1226 1.1220 1.1220
5 1.4930 1.4938 1.4934 1.4934
6 1.6951 1.6965 1.6958 1.6958
7 1.7645 1.7693 1.7669 1.7669
8 1.7607 1.7743 1.7675 1.7675
9 1.7721 1.7753 1.7737 1.7737
10 1.7861 1.7965 1.7913 1.7913
11 1.8322 1.8332 1.8327 1.8327
12 1.8457 1.8485 1.8471 1.8471
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A ) ' . B A a o o 9 9 A a
fN1T19N A-2 !lﬁﬂ\?‘ﬂﬁ)i&l‘aﬂ'l Optlcal Density (OD) GU'E’)QLGU'Gi}au‘ﬂiﬂ‘ﬂlwﬂvlﬂ‘i]'lﬂ'iil‘aulﬂlﬂﬂuﬂua'lﬂ

4 o <
Wug Blue worm T13a 1&Tuszeziar 12 ¥ Tus

Optical Optical Optical

Time (Hour) Density.1 Density.2 Density.3 Average
0 0.0543 0.0573 0.0548 0.0556
1 0.0640 0.0648 0.0647 0.0645
2 0.1059 0.1071 0.1075 0.1068
3 0.2945 0.2982 0.2961 0.2962
4 0.9361 0.9375 0.9366 0.9367
5 1.5143 1.5155 1.5154 1.515
6 1.7852 1.7868 1.7855 1.7858
7 1.9664 1.9670 1.9662 1.9664
8 1.9984 2.0008 1.9991 1.9994
9 2.0404 2.0432 2.0428 2.0421
10 2.0624 2.0634 2.0632 2.0630
11 2.0896 2.0892 2.0899 2.0895
12 2.0954 2.0964 2.0954 2.0957
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{ Y . . & o 1 a
13197 -3 LAY 03yan1 Optical Density (OD) vaaFogauvnssnusn ldninyaldidouduae

V.4 A o <
Wug Blue worm #13a 181uszoznm 12 42 1us

Optical Optical Optical

Time (Hour) Density.1 Density.2 Density.3 Average
0 0.0516 0.0528 0.0512 0.0518
1 0.0694 0.0697 0.0692 0.0694
2 0.2978 0.2982 0.2979 0.2979
3 0.7033 0.7055 0.7059 0.7045
4 1.1414 1.1430 1.1427 1.1423
5 1.5975 1.5985 1.5980 1.5980
6 1.8683 1.8691 1.8672 1.8676
7 1.9598 1.9620 1.9604 1.9607
8 1.9871 1.9881 1.9876 1.9876
9 2.0654 2.0664 2.0657 2.0658
10 2.0774 2.0782 2.0768 2.0774
11 2.0816 2.0824 2.0818 2.0819
12 2.0883 2.0894 2.0897 2.0891
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s a a a add v YA a v
nansAnulszansnmvesgdunidiuenldoinyalfifeufulumsdesaameanin

AzneMienTzMHINTINUGAMHATIN

a 1 a & a = a aan
a1319 1 uaasdeyamanududuvesTinung lnahlfiegdunid 1 Naddasves
T&AouAuaIeWuf African Night Crawler §osaraionmnagnoudonszay

Y A Y 1A

I amdnduves | anududuves | anududuues AuRAY

(F2Tu9) nglagasanl | nglaansan2 | nglaaasan3 (Mg/ml)
(Mg/ml) (Mg/mD) (Hg/ml)
0 0.009099 0.009080 0.009113 0.009097
24 0.020323 0.020339 0.020387 0.020350
Concentration 0.011253
increased

e 9/ v g g = = yg a a aa
M1319% 92 udasdeyamanuuduvesfsuunglnanldiyeqdunio 1 Uadtnsves
T&RouduasWus Blue worm oA BMAATNOULBATYATY

LY y o Y ¥ oA
17an Anududuves | anududues | anuduiuves AunaY
@ Taq) nglaaasenil | nglaansen2 | nglaansens (Hg/ml)
(Kg/ml) (Mg/ml)) (Kg/ml)

0 0.010823 0.010823 0.010806 0.010817

24 0.016905 0.016901 0.016910 0.016905

Concentration 0.006088
increased
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= 9/ J 3 9 = SI&’ a ~ J A an
A1719IN -3 Llﬂﬂﬂeﬂﬂﬂgaﬂ'lﬂ'ﬂil!‘ﬂll‘uu%@Qﬂ?ﬂ?ﬂ!ﬂ@jﬂﬁﬂi‘lﬂ‘ﬂﬂ?ﬁuﬂiﬂl UNANAITVYDN

a w d v 4
T&iRouRuaioWug Tiger worm GovamianinaznaudonszaAy

y ¥ Yy Y Y g ' P
1391 AUV UYUUDY ANUVUVUHUDY ANV UUUY DY AURN[Y
- 2 4 ¢ d »
(2 139) nglaaaseni nglaamsan2 | nglaansens (Ug/mD)
(Mg/mi) (Mg/mb)) (Mg/mi)
0 0.009853 0.009830 0.009833 0.009839
24 0.019336 0.019329 0.019323 0.019329
Concentration 0.009490
increased

o 3/ J 3y g P 9'&’ a a d a an
A1T19N -4 Llﬁﬂ\‘l“llﬂlq],ﬁﬂ']ﬂ':l']ilﬂlllellu‘llﬂﬂﬂ?il'lillﬂ@jﬂﬁﬂdl‘lﬂ‘lfﬂﬂﬁuﬂiU3 ATV

a o d . i 4
1&iPouAua WU African Night Crawler §o@aonINATNOUITOATZAY

Y g o ) =
1381 ANUNTUYDY | ANNduTNYRY | ANuTNdUYS ARy
: » » 2 d
(@3 139) nglaaasenl | nglaenasen2 | nglaansens (Hg/ml)
(Mg/m) (Hg/mD) (Ug/mD)
0 0.007034 0.007019 0.007046 0.007033
24 0.020044 0.020469 0.020473 0.020329
Concentration 0.013296
increased
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a31af 95 wansdeyamanududuvenSinanglnaiildifegdusid 3 Taddasves
1&iReuAumenuf Blue worm fosamennasnouibionssaty
na anutuduves | anududuves | anududuves Mimde
(2 T9) ﬂgiﬂﬁﬂ%ﬂ‘ﬁl ngiﬂﬁﬂ%?a‘?'lz ﬂgiﬂ’dﬂ%ﬂ‘ﬁ?; (Hg/ml)
(Mg/ml) (Hg/ml)) (Mlg/ml)
0 0.007705 0.007702 0.007692 0.007700
24 0.015272 0.015271 0.015271 0.015271
Concentration 0.007571
increased
a5197 16 nanseyamanududuvestTinanglaaiilfideydunid 3 fadaasves
18iAeuRua NS Tiger worm Sovaramnnzneubenszam
el anudnduves | anududuves | anududuves MnaY
@2 Tuq) ngiﬂﬁﬂ%y"aﬁl nqiﬂﬁﬂ;”aﬁz nqiﬂaﬂ%% (Hg/ml)
(Hg/ml) (Hg/ml) (Hg/ml)
0 0.007513 0.007552 0.007546 0.007537
24 0.018145 0.018163 0.018132 0.018147
Concentration 0.010610
increased
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£ a a Y A a o ¢ N N 1
Namsﬂnmﬂizanﬁmwmm"lmmuﬂumﬂwuq African Night Crawler Tumstion

ﬁ’i’l'lﬂfl'lﬂﬂa‘fﬂﬁ‘utgi’)ﬂ‘igﬂ'l‘k!i]'lﬂiﬁ»i»i'lu@ﬂﬁ'lﬂﬂﬁiﬂ

= Y ' VY Ay ¥y a o o A .
AT NN 2-1 uﬁﬂwagamﬂ’smwmummﬂ?mmﬂgiﬂﬁﬂmmuﬂumﬂwuq African nght

Crawler 49882 10MNALNBUILDATEAINIIN1TINUGATINATIN

ANUTUTUYRS | ANUTITHYY | anududuves Aunde
() ﬂgiﬂﬁﬂ%ﬁl nglnandeiiz ﬂgiﬂﬁﬂ%ﬂ‘?‘B (Hg/ml)
(Hlg/mD) (Hg/ml) (Hlg/ml)
0 0.0088 0.0098 0.0098 0.0094
1 0.0216 0.0173 0.0178 0.0189
2 0.0340 0.0297 0.0315 0.0317
3 0.0492 0.0517 0.0501 0.0503
4 0.0584 0.0654 0.0645 0.0627
5 0.0815 0.0865 0.0840 0.0840
6 0.0964 0.1024 0.1018 0.1002
7 0.1029 0.1027 0.1034 0.1030
8 0.1035 0.1018 0.1045 0.1032
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