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Abstract
Prasertsan, P.., H-Kittikun, A.> and Chantaphaso, S.}
Factors affecting treatment of palm oil mill effluent using enzyme from

Aspergillus niger ATCC 6275
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 797-806

Powdered enzyme was produced by freeze-drying the enzyme solution extracted from 3 days culture
of Aspergillus niger ATCC 6275 on palm cake with the addition of 0.2% glucose and 2% urea. The product
yield was 38% by weight. The half-life of the enzyme was 9 months keeping at 4°C. The enzyme was tested
with decanter effluent with different characteristics from two palm oil mills. The decanter effluent possess-
ing high suspended solid (SS) and low oil (9.5 g/l) content was selected for studying the factors affecting the
separation of SS and oil as bulking solid. Results indicated that the effluent must contain oil not less than
15 g/l so that the bulking solid would occur from the reaction of the enzyme (with xylanase activity of 200 U/
ml) after incubation at 40°C for 6 h. Minimum concentrations of the enzyme from A. niger ATCC 6275 and
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commercial xylanase (Meicellase) were 200 and 600 U/ml, respectively. The optimum pH was 4.5. Treatment
of palm oil mill effluent by the enzyme from A. niger ATCC 6275 for 3 h under the optimum conditions
resulted in 78% separation of suspended solids with oil & grease removal of 95% and COD reduction of
35%.

Key words : wastewater treatment, palm oil mill, enzyme, xylanase, palm cake
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Figure 1 Stability of powdered enzyme from Aspergillus niger ATCC 6275 during storage at

42C for 12 months
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Table 1 Characteristics of effluent from different palm oil mills

Pure Oil Co., Ltd.

Asian Palm QOil Co., Ltd.

Parameter This work  Prasertsan efal. Maneesri Muneesri This work  H-Kittikun ef al.
(1990) (1995) (1996) (1994)
pH 4.5 4.6 4.5 4.7 4.5 4.6
COD 112,813 38,250 229,680 35,500 132,184 113,960
Oil & grease 25,520 4,700 31,160 24,900 9,500 14,700
Suspended solids 20,520 11,600 - 33,100 75,530 26,300
Total solids 44,677 36,440 - 53,030 121,175 -

All parameters are in mg/l except pH
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Effect of oil content in the decanter effluent on the oc-

currence of bulking solid after the addition of enzymes*
from Aspergillus niger ATCC 6275 and incubation at

40°C for 14 h

Oil content Bulking solid (%)
(g/) time (h) 1 2 3 6 9 12 14
Control** 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
15 0 0 0 96 86 82 74
20 0 0 0 98 90 88 78
25 0 0 0 96 88 85 78
30 0 0 96 84 78 76 70

* Xylanase activity of the enzyme solution was 200 U/ml
** initial mixture contained 50% decanter effluent and 50% enzyme
solution or 50% distilled water (control).
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yogion ok bmas 200, 400, 600 waz 800 gia/na.
X 4 eda o ¢ . o

adluinmeneIafuaniaasndUsminguuand
15 wn./&93 (Table 3) WUINILALUEANIAG ALY
oulodlaaiiu 10 A. niger AMIH 13azanaN W
Wiansuanauda 200 gia/xua. laanansuansuidu
ATNAUABELAT 1T8AN8 w84 uaz 16% aNaau
wasnILNNgmrnN 40°C wiw 14 dalus lagdnle
Tluandrsdunsieulminduaaidfmidu 400, 600
wae 800 gila/ua. lagRanUSuasvasaznauasy 84,
86 waz 80% MINAGU WAY 138LANY b 16, 14
ez 20% eNAGU

umsldiawlad Meicellase wun 326y

and  do e oA o -

waandag anmlfiieaznauassfa 600 gia/ua.
laadanmsuentuiduaznauass waz 13azane 2wl
LAZASNOWAIWA 32, 34 uaz 34% @NAIAU KAIN1T
LA - o i aad
Unfigmunll 40°C wiw 14 dalws luwmziuaaiia

6 ] [ a a
vasioubodiiniy 800 HUA/NA.  1IRTAIUH NLNA
miuentuwiiuaznawans (32%) uaz 1382818 'l

1 U 1 a l&/ 1 { >

(68%) loglainznauduaiaeiodn unsEsuwan-
AAW a 1 a ‘§/ a
#7136 200 waz 400 HUA/NA. Tfiaznauasaiindin Lia
mMrwanuiiu 2 u A 1azans uh wazaznan
duad lasdusunasUsennm 50% (Figure 2)

INNIINARDIILLAUIN Lauladan A. niger
ATCC 6275 #use"ninwdaninianlasinienisdin

U U 6 1 o a d'
anndnduassiowlodwindy 200 gia/va. n1In
wnlad wrsamldinansuenTwld wWiavaniew Lol
dog a8 1supInany mUIznaudlaLTagla uas
wiiaagla Adansauidanid Semldiianisdan
Uaaeilainduaanun smeideInunTaedlIzaINe
¥ o mo 94 - e Xy o
WRuANE 1suvusesianisassdnlude

4. WAVBIQUNAI

Mafn 1azasenlaian A. niger ATCC

6275 Nilszaunaaiinvaslaau 200 gie/va. lu
& & A a & v & o ¢ a
WsNAIosauaniaasatlsen datiidulaun
o s ¥ oo o o A Do aq
NUSuduuaznI 15 n3N/Aas unnamnnias
(Uszanm 30°C) 40, 50, 55, 60 waz 65°C lagldiaan

Table 3 Effect of concentration and source of enzyme for treatment of
decanter effluent from palm oil mill after incubation at 40°C

for 14 h
. . Volume (%)
Enzyme activity -
(Unit/ml) top layer bottom layer middle layer
(bulking solid)  (sediment) (liquid)

Enzyme from A. niger ATCC 6275

Control 0 0 0
200 84 0 16
400 84 0 16
600 86 0 14
800 80 0 20
Meicellase

Control 0 0 0
200 0 49 51
400 0 45 55
600 32 34 34
800 32 0 68

* initial mixture contained 50% decanter effluent and 50% enzyme solution or 50%

distilled water (control).
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Figure 2 Effect of enzyme Meicellase on the separation of suspension of suspended solids
and oil from the palm oil mill effluent (POME, 9.5 g/l oil) after incubation at 40°C

for 14 h.

A, B, C, D: POME with 15 g/l oil and mixed with distilled water, enzyme solution
possessing xylanase activity of 800, 600 and 400 U/ml, respectively.
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Table 4 Effect of temperature and incubation time on the occur-
rence of bulking solids after the addition of enzyme* from
Aspergillus niger ATCC 6275 into the decanter effluent

Temp. (°C) Volume of bulking solid (%)
Time (h) 1 2 3 4 5 6 9 18
room temp. 0 0 0 0 0 0 0 0
40 0 0 0 0 0 94 87 78
50 0 98 93 87 85 83 80 75
55 0 90 84 82 80 8 78 73
60 97 87 83 82 80 79 78 74
65 97 87 86 85 84 &4 84 83
* Xylanase activity was 200 unit/ml
31l sdfuthdn: 1an 17U3EnauNTU e TNNUINT
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N3N/8919) wenfidnuaianlad (@héﬁ Auas oA
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1an 1591994
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