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Study on determination methods of proteins in domestic wastewater

Huang Manhong'® Li Yongmei® Gu Guowei’
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Abstract Proteins in domestic wastewater were measured by three methods ( modified Folin-phenol meth-
od, Bradford method and spectrophotometer method ). The chemical composition of proteins in domestic
wastewater were also investigated with amino acids analyzer . The results showed that the Folin-phenol method
was a more sensitive and accurate method than Bradford method and spectrophotometer method in determining
proteins in domestic sewage. The wastewater was analyzed by amino acids analyzer after being hydrolyzed to ami-
no acids. The amino acids analyzer method gave us the information about the amino acids that constitute proteins
in wastewater. There are 17 kinds of amino acids determined in the wastewater. Among the amino acids, the
concentration of glutamic acid is 3. 6 mg/L , which is the highest of all the amino acids;the lowest is praline
acids (0. 8 mg/L). The results also indicated that the COD of proteins is about 18. 9 percents of the total COD in
the domestic wastewater.
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H AU AR AR = o T AR, 1
K Z KEMAIEEY A, B2 AR
FERZ MR I —REZWAIEY . A
JHEHEY) B A 7= Bl R R A B R ST S AR Ak A
SRR R R B AT TS K O TS K Y
FEAIIG R Z —; W w] LSRR A: Py b 2
ARMIA I HORT B S R SRR, R R IR
RLAFR VR A TR DRI T A K R R A e
JE RS, AT A5 K diz S L 2 R 1
A0 2., T LT Ay BT 200 e 390 A T 7K AL 3 Aot e v A
SRS IR T B2 G B B RO R £
SR A TEVETS AR rh X AL 3 AT 1002,

ARGT b S e T AE AR R H A5 388 I AR 5T, F2
A X TS AN WL AT A B AL R A
5X. HL 15K P 50% ~60% 1V i A LK 2
FE T S DA BB i A DR e
B, XK F AR T 15 K b B BRI

EE&UIE : ERK A RPHEEE G BB H (50138010,50578114 ) ; 4:4E

FEER S 4 ¥R B (113-10-0044018 ) ; | ifg 77 5 4 24 R A i
1ji H (B604 )

75 H #7:2008 - 07 —20; 1&1T H#A:2008 - 07 -29

PEE B FORLL (1978 ~ ), 2, 18- PRI, F28 A oK T5 e il
W 5 TR ST TAE . E-mail ; egghmh@ 163. com

T R A, E-mail ; liyongmei @ tongji. edu. cn



418 F BT

[ 35

PRI ABE ST, HATENAME TR TS KhES
JRIAASCIT TSR A, o A TN 7 A 3 15 7K P 8 1 o
AIRIETT % o

ABIETE LA _E 3 T BRI JiE: RN AR T 5 7K D
FERGR X Folin-fiik (% Syl 5 22 35 MR Aot
JE N 72 AR 3 T5 K B MERA PR A BT T A0 PEREAT T 1L
e AR S R TS W SR 1 R
ARG o A 15 7K R R ROK A i 1Y) 28 5 R 4
G, LI MR T i 2R 35 15 K 8 B R AR —

ASBIN AR o
1 SEBE#MEITTIE

1.1 EIWHAK

A S i AR 15 V5 7K B R R s R/ X
K WCAR o N, % AR T TS K- 1 COD Sy
497. 8 mg/L,TOC Jy 125.6 mg/L,SS 3 230 mg/L,
TP 7 4.3 mg/L,NH,-N 7 30.9 mg/L,

1.2 Folin-Bi%

Folin-Wy 55 B 11 Lowry $25, IF-8ffi € 1 & H i
YERE I A2 B FEAE RS O 1E 10 mL B o
A1 mL FREIA R s R IR K, SR 5 25 8 I AR
5 mL,IEAJETE 20 ~25 C FAE 10 min, SR 5 INA
0.5 ml 51 &, 32 BNE A 12) 30 min J5, AA S &
F BT R ) B, 5 At R P i T AR R 43
TR T 750 nm KR R, SLER R 3 AT
Feo BRI HT: (A) FRIX 10 g Na,CO, 2 g NaOH F
0.25 ¢ W A RN, WM la M=K E R =
500 mL.(B)FREL 0.5 g CuSO, - 5H,0, )5 F 7
MK EZE 2 100 mL, R AR (A) K 50 1y 5
(B) W 1 iR &, B A . R 2 2 1.5 L 4%
AR BE 1 8] 3L # oA 100 g #5372 4 ( Na, WO, -
2H,0) #1700 mL Z£18 K, #1050 mL 85% 4 i #l
100 mL ¥R 78 /1R &), L RN B, LA/ K
Bl 10 b FEESH S, A 150 g fREREE A 50 mL
ZEMIK B BUR W AARIR P 10 4R SE 30 B8 15 min, 3K
TR, RN S VA TR 2 B (i R ek, PR N
BOH WA, AR 2 15 min) . AREMBER 1L,
U8, BRI E TR R A R ETR 2ok
1A AR EEAE S T 1 mol/L,

1.3 ZOofis=ZfaiE

7% S35 2 AR gL ) 2 i Bradford 5 5L JF
KT BRIk 25K (25 11) 1 mL, i
A5 mL 25 E s 22 R (5 B sE i Gasy 100 g

F50 mL 95% Z. i, /i 100 mL 85% f R 1R 4] , it
BE o e AT 15 mL, finzE 7k 2 100 mlL,
FHUEAGT IG5 , e R E N 0.01% )
1.4 ZipHHXEITTE

FH T8 1 5T 43 S A R R €8, 2 IR B i 1) R A
B IR, Rt AR A RSO AR PR
Wi W 7E 280 nm b7 BT N A U B A 1 UK
(=) 1 mL ARSI IA 4 mL Z2100K, #55]
PEHDEFE R 1 em 14796 b AR, 78 280 nm K AL
3 50 2 A SR Ao [, SEHRIKE 3 A FATHE
1.5 SEBRMNSE

B i 2 ER WROK il Ry e 5 IR, Wt sh AR HES)
AR AR 3 T A B T Atk o 5 0, S el
=R A B O
1.5.1 FRERGTALRE

15K GV R TG 15 B8 I R AR [ 44% ,
AR B — 22 = AR A K R R O i 2
0.0001 g) , %R )5 1E /KA M 10 ~ 15 mL 6 mol/L
LR , FHEK RS AR RA ¥ 7R 3 ~5 min,
FHERI R WA b i E2 (E 0 psi) A5
FAFMARAT I ES AR, BEL 3 KG,7ER
RARES T H O, BB & 08K RE R E 110 +
1°C Ry T RAR N, K% 18 h 5 U 4. 4T7F
IS F K G us e, A B K Z UK i
8 WIKFRIR TR E] 50 mL AN, S F
IKEL . WHEW 1 mL T 5 mL 55N, AR
THEARTE 40 ~ 50 C T4, BREE WA 1 ~2 mL /K¥%
fife, P T4, IRE HEAT 2 I, w75 T, 1 mL pH
2. 2GR BN 2 MR A, (SRR S 40 AT
1.5.2 RABNENA T MF T ET ik
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Fig.1  Adsorbance changes of proteins

while humic acids exist
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WOCHE 1 = WOERE (R E ) + WL (R 5
1)

W 2 =0.2 x WL (RE ) + WOCHE
FHIR )
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2 4 T B s A AE 595 nm FNRE
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Fig.2 Effects of domestic wastewater on

Bradford method in determining proteins
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Fig.3 Effects of domestic wastewater on spectrophotometer

method in determing proteins
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2.4 bEBFENEZEARKLLER

N T HEL Folin-l gt 3k % Syl 5 22t @k
5N COC AN E S TR A oAt A 1

P TSR ECEIE 3 i b (83 % A 1L 3 1 2 A
DNA BRI L S A 15 5 7K 1 2R B e i Ay
TN, AR RL B 3 AP ATAE, AR R 1
NS

#& 1 Folin-Bp gt ik . & D Hi 5= = bb 8 7% 5 52403 e St B i %ot B2 — Wy JB i SE B R 7K B9 U RE L 3%
Table 1 Comparison of modified Folin-phenol method, Bradford method and spectrophotometer method

e v Folin-Ji Bt i s 4 AN
P i Clmg/L)Y  x®  RSD® (x-0)/c® X RSD  (X-C)/C X RSD (X-C)/C
7 I 3 A 60 61.5  1.49 2.5 62.23  2.87 3.72 65.7 4.19 9.5
DNA 0 0 - 0 0.48  10.1 - 61  5.32 -
ESERUSCICE - 62.94 4.9 - 15.56 3421 - - }
FOR/ YT EROR - 44.71  5.66 - 4.44  20.33 - - - -
@4 A E AT QUHRIIHE (mg/L) s OFXIFRAEM 2 (% ) s @AXTRZE (%)

H1Ze 1 al g0, A Folin-My btk ik (7% Hh il =2
ORI I AR 3 5 K v R B R SO, R 1
B ABAEAR R E (60 mg/L) I, 25 Eh il 8 22 HE (4
5% 5| DNA S5 1 5% 5 A5 52 3 W R [ (0 ~
150 mg/L) N, Folin-fy o8¢ it v 0 72 AR 5 35 7K v ) 2
FS A AR HE (R 22 (RSD) < 6% , iR P FIDR A 1
HROL T A 2 Bh e a3k, HANZ DNA BYS2IA

N T2 TR A B, SR TR IR
OIS RS AR 3 15 7K R A R AT TR
T
2.5 SFEBUSTENEERRBER

5 45 R W, A T 7K i B A A
A 17 FERIEIR, A AT SRR 2 FR o

2 EFETKDEAERKE
Table 2 Amino acids concentrations of

domestic wastewater

% R W (mg/L) 2 W (mg/L)
HER 1.7 AR 1.7
WRR 2.0 IR 1.4
AR 2.0 it SR 0.8
SEHIR 2.0 e ER 0.7
SRR 1.5 ik 2R 1.1
REHR 3.1 BHER 0.9
BRR 3.6 RN 1.5
HE IR 1.2 WA 1.7
2R 0.9 KR 27.8

MR 2 WU BRI 25 R rh, A s TS KT B R
0T (1) 28 B R AH 1 43 R 1 = i , KA R IR
Z IR E A, BRI 2 5 248 , X AT RE AN
SR AE H A R A w2 G,

M2 1A LU B, & F s kR 1Y B R
27. 8 mg/L, ik F Folin-f i Ay 45 5, Ut WK 4 7]
REK A AN 58 4, AR AT BE IR Sy 7K rh 8 3 5 4 o 1) A7 A
il y5 7K R B B I A SR R . K R AR
X R U BB, HARAEMERE K, R TE % S8 i — K
25 I S B, Folin- 13 e i vk B R 53
2.6 S5EMAREHLLE

T8 E 5 T A CH,, 05N, COD
15N 1.50 g COD/g BT, AT, AJ #5845 42 1
WA EA Y RS COD Y &5 ik N
94.4 mg/L, %y i A 1% 157K COD Sk FEE 1Y 18.9% .
3 G0 T E MR AR B B S AR T T K
A COD e B 1) U B

F=3 —EMmEpEHEAKPERRS COD RELF)
Table 3 Proportions of proteins to COD in sewage
CcOoD FEHF &L COD
iEhey HNEWIRzS
(mg/L)  HAI(%) ’
Heukelekian®’ 203 31 Folin-fif i
Naikis! 1] 394 15 Folin-i i
Henze!'! 530 8 ARV

Tanakal'?! 269 12 T %

Raukjaer ®! E UL 28 Folin-fi} 2

PN 497.85 18.9 Folin-Tiy
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M3 W LUE B, AW I A A 6 5 K P iR
FI5TS COD sk BE 1Y LL B [ A1 [R) e FE AW &
CRBUEAE 8% ~31% Z W Eh) o

3 & it

i EAFTE AT, AR AT R 4

(1) R Folin-Py i it 1 Ml A= i 5 /K P
JHe L R HER L SR A PO T 25 S5 22 ik s o
IPOEIERE T TR T I A= 35 35 K Y
JE R IEABETR BT5 /K h 38 1 B A~ 2 A

(2) FRMPOERRHL K P EA RN
PO, B R FE IR AR B, (EUR Ik AR L
N, HATREK AN e 4

(3) il 2B 3% 5 K v i R B2 L
COD B 18.9%

(4) R R FERRAGE AT B I ) A5 356 15 7K H 14
HEABASHEA 17 MR, PR AR A
2 (3.6 mg/L) , & it iR R E 2% (0. 8 mg/L) .
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