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Treatment of Highly Acidic and Salty Organic Wastewater
from a Plum Production Facility using Yeast in an Attached-Growth Process
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Abstract
Wastewater generated from the production of seasoned salty plumes contains very high
levels of sugar alcohol, citric acid and sodium chloride with COD, NaCl and pH values of

about 120 g/l, 70 g/l and 2-3, respectively.

For effective treatment of this concentrated wastewater, a 100-time dilution is typically
applied thus requiring a large aeration tank. In this research, a yeast strain (UY7) isolated
from a plum-production wastewater treatment plant was shown to effectively cut the TOC
component of this high-strength waste. Favorable TOC reductions were achieved with
dilutions of only 3 to 10 times prior to biological treatment. The UY7 strain attached readily
to the biomass carrier (biofringe) composed of acrylic fiber. In continuous-treatment
experiments using a biofringe reactor, with an influent TOC of 14 g/l and a 5-time dilution
factor, TOC removals of about 40% were successfully obtained with HRTs of 1.0 to 2.5

days.
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Table 1 Water quality of seasoning solution used for

experiment
. Item wastewater 1 ~ wastewater 2
cop,, (gD 120 ~ 150 140
TOC (€3] 50 ~ 70 70
TN (rog/l) 300 ~ 500 7000
TP (mg/l) 3 ~ 70 1200
pH 24 ~ 2.5 25
NaCl (g/l) 68 ~ 73 70

Wastewater 2 was prepared by adding 30.7 g/l of (NH,),SO, and 6.07
g/l of KHPO, to wastewater 1.
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Fig. 1 Relationship between yeast number and OD_,.
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%M L. BigDye Terminataor v3.1 Kit (Applied Bio-
systems, CA, USA) % Fi\v>T ABIPRISM3100Genetic Ana-

Airflow
meter 0.50 ¢ mfilter 0.50 ¢ mfilter
Air
\Trap for removing
ﬁ bubble
= —>
Pump ﬂ =
E E‘ i S
3= Ll
25°Cwater =%
vaer || < s Ky
Influent AN —
tank Bioreactol\ tank
22222
435mm in length >zl
90 fringe yarns
== .
— Fringe yam:
o ®0.2cm, 10cm

Biofringe

Fig. 2 Schematic diagram of experimental system.
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Fig. 3 Changes of TOC concentrations in § times
diluted solution using different kinds of yeast.
Symbols: O: KY1, &: KY2, [: KY4,
+: KY1+KY2+KY4, @: UY5, @: UYS,

A: UY7, B UY8, X: UY5+UY6+UY7+UY8
—: Eq.(2) with b of UY7 in Table 2

WblES L UHBREC OEER LA,
C.=GC, exp (— bt) (2)

Z ZTCIEBEAKPTOCEE (mgl). CldFIHIBEK S
TOC&E (mg/l). tiZIGHFM (day). b XTOCKE
HEEH (1/day) TH5,

MDOBERIZ DOV T b FRZ /Ny FRERETWTOCKE
EHEEEH (bfE) %KD/ (Table2DNo.2~4),
Z DR, BERUYT B L UKY6 TRKBEROERY 2
BHOBBRETED Z LAY L, Fig 4 ICEBUY7

Table 2 1% order TOC removal constants for test yeast

strain

No. Yeast strain b(/d) r?
KY1 0.111 0.973
KY2 0.117 0977
KY4 0.117 0.980
KY1+KY2+KY4 0.118 0.971
1 [0)'4:) 0.128 0.992
UY6 0.117 0.964
uY7 0.160 0.987
UyYs 0.082 0.919
UY5+UY6+UY7+UY8 0.157. 0.992
(uY7) 0.145 0.998
2 KY5 0.0978 0.984
KY6 0.144 0.998
(UY7) 0.150 0.945

P. membranifaciens NBRC10892 0.104 0.791
P, makazawae var. akitaensis NBRC1669 0.0314 0.223

P, acasiae NBRC1681 0.0888 0.804
P. anomala NBRC10213 0.120 0.804
3 P anomala NBRC0118 0.104 0.797
S. cerevisiae NBRC1046 0.128 0.906
C. vanderwaltii NBRC10319 0.0877 0.866
C. versatilis NBRC10664 - -
C. versatilis NBRC10038 - -
C. versatilis NBRC0854 - -
(UY7) 0.158 0.989
Z. rouxii IAM12879 0.0927 0.980
4 D. hansenii IAM4978 0.0796 0.914
Z. baillit IFO1098 0.0611 0.965
C. magnoliae IFO0705 015 0.996

P: Pichia, S : Saccharomy
D : Debaryomyces

, C: Candida, Z : Zygosaccharc
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51; UY?7

75| Pichia jadinii U73570
Pichia jadinii AJS08585
70
Pichla jadinii AY497671

22 Pichia jadinit AY 233760

Pichia meyerae U73578
29 | I Williopsis sp. HA1617 AM03968S
Williopsis saturnus AJ507804

Pichia rhodanensis U73571
I ICandlda sp. BG01-7-26-007A-2-1 AY242336
Candida sp. BG01-7-26-007B-1-1 AY242338

Pichia lachancei AF017412

39 Pichia p 1U73572

Candida sp. CBS 5303 AY550999
Pichia misumaiensis U73581
Candida choctaworum AY242351
Candida choctaworum AY309857

100 Candida choctaworum AY 242298

Candida choctaworum AY242241
Candida choctaworum AY309859

Candida choctaworum AY 309858

Gal geotrichum U40118

0.05

Fig. 4 Distance matrix tree showing genomic relation-
ships between UY7 strain and related yeasts.
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Tablel DEEK 1 #ZEEAKT1 ~1005 12 HFRL 728
100mi (2 UY7 BROBIEERB Iml 2 AL, /Sy FRER%
7o 720 Fig. 5 213 BEK 1 D10, 25, 50. 100457 R
FDOTOCRENEILER L7z, Fig. 5 DERIT. ()R
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5RD72Cp bB L UTHE (Table3) 2EIZQBRL L
TOCKRER % RO,

ATOC=V-C, [1-exp (—bt)] (3)
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Fig. 5 Time course of TOC removal in wastewater 1
diluted from 10 to 100 times using UY7 strain.
Symbols: @: 10 times, A: 25 times,

H: 50 times, @: 100 times,
—: Eq.(2) with C; and b of UY7 in Table 3

Table 3 1% order TOC removal constants for UY7

strain
Times of dilution C, (mg/ll) b (1/d) r?
1 67700 0 -
2 32600 0.0135 0.956
3 23100 0.0729 0.998
4 17400 0.0865 0.996
5 14900 0.0931 0.958
10 7070 0.187 0.971
25 3090 0.199 0.975
50 1820 0.198 0.967
100 1030 0.144 0.965
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Fig. 6 Removal TOC from 100ml-wastewater 1 diluted
from 1 to 100 times using UY7 strain.

—: calculated from Eq.(3) using C, and b of
UY7 in Table 3
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Table 4 Comparison of biomass carrying capacity for various biomass carriers

weight surface area volume

spacific attached weight bulk solution

Biomass carrier ® (cm?) (crm®) (g-yeast/cri-surface) (g-yeast/g-carrier) (nuraber/mi)
BFT9 0.8656 129 30.8 8.00x10-3 0.0119 5.40x10°
Chitosan ball 8.2066 117 42 0 0 2.74x108
Biofringe 1.8753 124 6.2 2.48x10-¢ 0.0163 4.56x10°
Biofringe 2.0014 0.02698 4.98x10®
Pilel 2.036 0.00893 5.567Tx10®
Pile2 1.6039 0.01855 5.57x10°

BFT9 (Japan Vilene Co., Ltd.) is nonwoven made of polyester. Chitosan ball (Fuji Spinning Co., Ltd.) is made of chitosanfiber. Biofringe
(NET Co., Ltd) is made of acryl-fiber. Pile 1 and Pile 2 (Ohya pile Co., Ltd.) are textiles made of acrylfiber.
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Table 5§ Operational conditions for continuous treat-

ment
HRT VLD* DO Temperature .
Run () g ToCMYd) (mg/)  (C) Do

A(0-10) 25 5.1 0.1 25 2.83
B (11-14) 21 6.3 0.1 25 310
C (15-25) 16 8.2 0.1 25  3.05

D (26—-35) 1.0 12.5 0.1 25 2.68
*: Volumetric loading rate **: ABS at 1 = 660 nm

A B C D
35
3 0 ¢.3 0 0 o 0 o 0O Q.0 o
& 2‘: bl a®® o tee oP%6e eo% |
15 .
0 10 20 30 40
16000
29
14000 Tﬁ\sedm\s‘%e\gpe( \
12000 j %f
S 10000 §e-
E 8000 = M oo oo o
Q ' V YA
o
= 6000
4000
2000
o .
0 10 20 30 40
Time (days)
Fig. 7 Time courses of TOC concentrations and pH for

each hydraulic retention time.
Symbols: O: influent, @: effluent

CDVATF AT, BEROEXEFIToTWVRVIZLY
b o6$Y T oy ROEROREKD ODkit EERK M
26U ETHD. VT2 5 RNOBERIBEIXICE /%
HRTE. THIZESIMICHE LB L.
HAMNEREBAAVEPCTESICHBEL-bDLE
Abhd, TOMEEIX. HMARELZ LIFAHE0) T
IIAPLHRBLABBEL T5ICHABIDTH o7
FMHEB ISR, S v R TESICE
WA TEL D, VT IDBEXTR) I LIS
NN TIIHOBRIBELSLIIEHDD T EXTEEL
Y., SoRAHEBMOEMIL (V72 5 0kEME)
PHETE S,

4. £&£8O

— AR NBEOBEMTH T, BERORTERITES
KAE . RECTEESRLEZERFTIIEIBLY,
¥ 7:. PASRBEMIZCODAT120g/L & B <« TEHIBREIC &
DET B0, BEREIOEERECARLEZTA
2 bRV, TDMDdAE REAMERFEILELLD.,
INEETHTREENICAE2ABICE 2, §AZNS
DRIERRRT 7201, BROFMAEEZREL., UTD
HREE:,

1) BEBIE. FIRRBER % 20 EICART TRET

ZENTE. 3~ 10AR TR I FITREEY & AL

B3I ENTEL,

2) I RELEARE MOy } 75> O
BB 58 LB UY7 BRASTRBRBE UL B
bENATWV

3) BRBUYTHEMAFEBRELT 20103, KUT2Y
WEOBEFFEDENT V. ZOBELZFIHEL TG
BRI OESGNBERY 1T o 2R, KSR IE10°
B/l DB BB EE % MR T &, TOCERBFRE5.1
~12.5kgTOC/d/m’ & ZEBh & ¥ T $40% D TOCK: % F
RMRTE,

PEE ). BERBEKOBFEIH . MBEDE
REMET X B 7 FRBEAE ISR AAT A L
E D, REMOMMEA TR 2B L ELbNRD,

Sikid. BB TOREEED % S 50 EY 2RE 21T
v, THTHOERKLETS Y MoBVT, BRLED
B A HRT HEETH B,

5| 3k

1) FiR W BEELAVSERTHEKELEED
%, HABE(LE4EE, 55, 8, 705-711 (1981)

2) FR #|, &K 5 E@EPKkOBRC L 308,
K LB, 28, 10, 1016-1023 (1986)

3) T K KxO&— KTEF EHJIKES, LFx
T BBICL2ERTEEKOMNE L HHFIHE,
FAk & BEK, 37, 10, 795-800 (1995)

4) Fi& H, kOE— KTEF AINAB, ED#H%
A BRIZE ABBEEREROMBEN, TRE
T¥RFEERCE, 32, 89-97 (1995)

5) $hAk 15, EHEER, &t K MEEZ  BEER
—BB* Ao k&b Bk EBEK 37, 2
119-123 (1995)

6) #HAk 15 /NSt B REHRE KB B 7otb
75X MNREHEICL APKNBRBERBOEE, BiE
Wask, 91, 7, 521-526 (1996)

7) Reynolds, D.R. and Taylor, J. W.. The Fungal



158 AAKNBENFRE FE HIS

8) THBHKSRERFHE JIS K 0102, B AF&EHSE (1998)
(2 2007.3.7)

(28 2007.7.20)

Holomorph: Mitotic, Meiotic and Pleomorphic
Speciation in Fungal Systematics, CAB International,
Wallingford, UK, 225-233 (1993)



	標題

	１．はじめに
	２ ．実験方法 
	2. 1供試酵母

	2. 2供試廃水

	2. 3前培養
	2. 4菌数測定

	2. 5バッチ試験

	2. 6付着固定化実験

	2. 7 連続処理実験

	2. 8 26S ｒDNA D1/D2
領域配列解析
	2. 9分析方法


	３．結果と考察

	3. 1調味廃液処理の最適酵母について
	3. 2調味廃液の最適希釈倍数について
	3. 3付着固定化担体の検討

	3. 4固定化酵母連続処理


	４．まとめ




