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Chitsanuphong Pratum 2014: Treatment of Traditional Thai — Fermented Rice Noodle (Khanomjeen)
Plant Wastewater by Effective Microorganism Together with Natural Treatment. Doctor of
Philosophy (Environmental Science), Major Field: Environmental Science, Department of
Environmental Science.

Thesis Advisor: Associate Professor Nipon Tungkananuruk, Ph.D. 167 pages.

The purpose of this study was to develop and determine an optimum condition of wastewater
treatment from traditional Thai — fermented rice noodle plant using isolated effective microorganism together
with natural treatment. This study was divided into 2 phases. The 1 phase was primary wastewater treatment
using isolated microorganism from traditional Thai — fermented rice noodle plant wastewater by determining an
optimum culture condition and biological wastewater treatment in bioreactor size 54 L. The 2" phase was
secondary wastewater treatment using natural treatment by the continuous flow condition and 5-days stagnation
and 2-days releasing condition experiments were performed in glass column which packing with growing
materials (gravel, coarse sand fine sand, and mixed soil and sand in ratio 1:3 from bottom to top) and the
filtrated lysimeter technique was conducted in plastic tank size 30 L with growing treatment plants (vetiver
grass and sedge). The results from 1" phase, it was found that nine Bacillus strains predominantly outgrown in
wastewater were isolated and characterized. The isolated KJP3 and KJP8 from nine Bacillus strains were high
degradation soluble starch on agar plates. After that, the isolated KJP3 and KJP8 were quantitatively tested for
wastewater treatment in the artificial wastewater. The results revealed that the isolated KJP8 had the highest
efficiency of COD removal at 67.97 = 0.02 %. Finally, analysis of 16S rDNA gene sequence revealed that the
isolated KJP8 had high homology to Bacillus subtilis with 100% similarity. For the optimum culture condition
found that at pH 6.0 and monosodium glutamate 0.1 g per 100 ml of wastewater can be stimulated growth of
Bacillus subtilis KJP8. In case of, wastewater treatment in bioreactor showed that Bacillus subtilis KJP8 had the
highest efficiency of COD removal at 77.28 + 3.16 % under aeration condition in flow rate 2 liter/min. The 2™
phase of wastewater treatment, the results revealed that the 5-days stagnation and 2-days releasing could be
reduced COD from 801.60 to 40.44 + 14.44 mg/l at the 1" treatment cycle and decreased to 369.97 + 28.89 mg/I
at the 4" treatment cycle. Furthermore, the natural treatment with growing types of treatment plants (vetiver
grass and sedge) were investigated to treat bio-treatment wastewater which COD value 1,082.60 +259.04 mg/1.
The results revealed that both plants gave nearly effective to remove COD and efficiency decreased follow to
period of treatment cycles. At the 8" cycle of treatment (20 L/cycle), COD of effluent exceeded 400 mg/l which
the limitation COD value of industrial effluent standard. Moreover, the treatment of real traditional Thai —
fermented rice noodle plant wastewater by the natural treatment system was performed in order to compare.
It was found that this system could treat only 2 cycles. Therefore, this developing treatment could be considered

to apply for traditional Thai — fermented rice noodle plant wastewater treatment.

Student’s signature Thesis Advisor’s signature
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Solid pipe Feed dosed intermittently over whole surface
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2. M5l
2.1 nsadanI3n (Sulfuric acid; H,SO,)
22 Twiden'leasenlod (Sodium Hydroxide; NaOH)
2.3 Twunengou la'lalasauodvla (Potassium Dihydrogen Phosphate; KH,PO,)
2.4 8—nglna (D - Glucose; C,H,,0,)
2.5 TwReunan’lsd (Sodium Chloride; NaCl)
2.6 Twunadey'lalasmm (Potassium Dichromate; K,Cr,0,)
2.7 wesarindanla (Mercury Sulphate; HgSO,)
2.8 Farnoisama (Silver Sulphate; Ag,SO,)
2.9 Tnunawonlelasiaunnian (Potassium Hydrogen phthalate; KHP)

2.10 WosSasamaaaz lanse (Ferrous (II) Sulfate Heptahydrate; FeSO, 7H,0)
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2. /M51A3 (AD)

2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

1,10—%muim§uiﬂu"lamm (1, 10-Phenanthroline Monohydrate; C,,H, N,O)
Twunaiou'le To'lag (Potassium lodide; KI)

ToToRu (Iodine; 1)

V501 INATEOANIY (Bromocresol Green; C, H,,Br,0.S)
unaFeunan 154 la laiasa (Calcium Chioride Dihydrate; CaCl, 2H,0)
mmlasamamag lanse (Manganese (II) Chloride Tetrahydrate; MnCl, 4H,0)
wossanao lsaansy lamse (Ferrous (IIT) Chloride Hexahydrate; FeCl, 6H,0)
uunileusamaedas lamsa (Magnesium Sulfate Heptahydrate; MgSO, 7H,0)
uowTuntion 11nsn (Ammonium Nitrate; NH,NO,)

uouTuilounan 154 (Ammonium Chloride; NH,CI)

wou TuTiousama (Ammonium Sulphate; NH,SO,)

ﬂ&llﬂfl 93 46 — 0 — 0 (Chemical Fertilizer; formular 46 — 0 — 0)

ﬂ&llﬂﬁ 93 15— 15— 15 (Chemical Fertilizer; formular 15 — 15 — 15)
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,: &’ a =~ d
3. i’)"lﬂ"li!ﬁﬂ\?!“lﬁ’)i}ﬁuﬂiﬂ
A A @
3.1 9119 gUFOLUUNDALAI1UA (Plate Count Agar; PCA)
A A @
3.2 9IM500uFeLUN 1na Taend 1nsd (Potato Dextrose Agar; PDA)
A XA R a ¢
3.3 DIMITLASUFDLUGAN WDAA (Yeast Extract - Malt Extract Agar; YM Agar)
dy &’ I a ~ 4 .
3.4 9IVTAYUTILUIUUNTYUA (Nutrient Agar; NA)
dy g a ~ 4 .
3.5 9119 YD AIUUNTIUA (Nutrient Broth; NB)

SN S s ¢
3.6 8IMsAsuFoUTINg Iad Bad tonwunina 1 Tau (Glucose Yeast Extract

Peptone Agar; GYP Agar Base)
A X g o4 ¢ .
3.7 9IMTQYAUYDLUVUDNDIIDT (deMan Rogosa and Sharpe Media; MRS Agar)
3.8 mmﬁﬁw%ﬁmg%umﬁaﬁ (deMan Rogosa and Sharpe Media; MRS Broth)

Y Y
< ) ) ) .
3.9 91M1IATUFDUVIUDBLOYA (Homofermentative — Heterofermentative Differential

Agar; HHD Agar)
O S @
3.10 0I1M13A8UTOLUIETASY (Starch Agar)
4. WnaenFlunsnaaey
Y A o P
4.1 MuAed AN

[

? a J A ' ¥ A
UUAYAIUATIEN L@]ifﬂl@]ﬂmﬁ?ujjﬁgﬂQUGLUﬂTﬂWH']ﬂ N UDN 1
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4. WaeilFlumsnaass (A9)

? o a ~
4.2 Hude 159 UNaATUNIY

v '
o a a A o

g = a = I o Y
uWLﬁﬂIi\‘]QWHNa@IﬂJHN%H WudngeninannseuIunsiinnuil

9 9
uaxﬂizmuwamﬁu 1N T5INURAAVULIU 9K IAUNUEIT ﬂWﬂuu‘VﬂﬂWiﬁﬂ‘H1ﬂmﬂ1W‘H1

q q

= = Y = a A = < < K ada 4
HYNINNYNTIN LIS NINAY Ulﬂ!l,ﬂ pH ‘UI’E)@ G]fif)ﬂ ANTUAN LASUUIASA1IUN Iﬂfﬂ‘ﬁﬂlﬂﬂ%ﬁ

14 APHA, AWWA and WEF (2005)
5. ﬁ‘”ﬂﬁﬂﬁﬁ“a’ﬂmmuﬂ1ﬁﬂﬂﬂ@ﬂ

5.1 ﬂﬂﬂﬁnﬁ%@ﬂﬂﬁuﬂy’iﬂi (Cyperus Corymbosus Rottb.)

5.2 wnj’mvlﬂﬁuﬁﬁuiﬂﬁg% (Vertiveria zizanioides (L.) Nash.)
6. Jaqailgn

6.1 AUNANNIIY (BAI1EIU 3:1)

6.2 NIBAIDYA

6.3 NIYHYIUY

6.4 N3N
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ad
IHNI

'
a A I o

= 2 awv A = 9 o v ¥ a 9/:&’
MsANYIIUNITIVUFINADDY mmumsmmmmﬂﬂeﬂwm%aum gnaaLen

q

H 1 = o % 90’ a 1
NNUNTO TTINUHAAVUVIUTINA UM TTNT AU UTIUVUFTTUHA ﬁ1h15ﬂl!ﬂ\1ﬂ1ﬁﬁﬂ‘bﬂ

Y
poniilu 3 3zoz aane il

~ o o &1 a ~ J ’.f = a ~
TEYEN 1: NTAALLEYN uammuﬂwai}amfliﬂmﬂmmﬂiﬁwmwamumu

a A

d' [ A cﬂy = a A o w 901 =
TTYSN 2: NITAAADNITDYIAUNTY wazAnp1dszansnnlumsthdaduge

k4
A

A o w %} a9 a A JAA a a [ [ o w a
JTYEN 3: ﬂﬁ‘UTUﬂu%ﬁﬂﬂﬁﬁl!‘vﬂﬂqauﬂﬁﬂﬂuﬂﬁ%ﬂ”ﬂ‘ﬁﬂW‘Iﬁ'JiJﬂ‘UﬂTi‘UTUﬂLL‘U‘U“ﬁiﬁJ‘]SWI
[y o A a A ¢ 5 a =
1. MInauen !!ﬁ$‘i]1!!‘Hﬂ!“]f@i}a1!‘7]iﬂ%1ﬂu1!ﬁﬂiiﬂﬁ1uﬂﬁﬂ%uui}u
= j‘ a = %’ =S a =
1.1 miﬁﬂynﬁmmwaﬂaumaiummﬂiiwmwamumu
% j’ aA ?1’1
1.1.1 MIATIUVYS T UANGaNIHNA

Y - o
1A108191 1T 819919V 10 111 (ten fold serial dilution) luviaea
NAad (culture tube) 19 lan1uTuY 1114529 107 89 107 1M1 (Cappuccino and Sherman, 2008)

3’; o a o Li’ A A 3’4 9 an . dy Li’
NUUNMMTUATIEU N UFDUUANLTINIYIUA 8T Pour Plate Technique Glummnamvm

<3 J Y A oA a =~ <3|
UUWAALATUA L!ﬁﬂ\‘lul’ﬁUﬂWﬂNu’Jﬂ NUBN 4 UUNYUWYU 37 DIAUFAFYEA Wuan 24

U

A A %

o ° o X aa & 3 o ' & A
#2119 MM sasiudSnanronuanizenIrvue LazNUAeuFaLUANG eNNaNHUL VDI
Y Y Y 1
TaTall (colony) uana1anuluaiumizi¥e (Petri dish) aeluvia@eaude (universal bottle) N
dy j’ < A = 4 Y A Y an A Li’
moluussgermisioudoudsiinasoud uaaslilunianuan n 4o 5 a2095Taouu

a ) E | .
HWIVUIDIMTLA 8D (streak technique)
L% j’
1.1.2 M3as9ud5uauses)

o w ' ? a A ' vy ¥ )
HUINIDINUUFTIVUUIDINNUDY 10 NN Gluwaaﬂmaaﬂw‘lﬂmmmmu

y 4 Y o, a s X Y a