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Abstract

In this paper, the flocculation of kaolin suspension and starch wastewater with modified function-
al groups of soybean and black kidney bean protein was studied by methylation and deamidation
of soybean and black kidney bean protein. The results showed that the light transmittance of kao-
lin suspension was decreased by 11.99% by methylation of soybean protein, increased by 3.28%
by methylation of black kidney bean protein, and increased by 28.74% and 18.53% by deamida-
tion of the two proteins. The light transmittance of starch wastewater increased by 9.35% and
2.18% by methylation modified soybean and black kidney bean protein, and 21.19% and 18.73%
by deamidation modified soybean and black kidney bean protein. The flocculation effect of dea-
midated soybean and black kidney bean protein was better than that of methylated soybean and
black kidney bean protein.
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Hil, ZEGMRARZ, KRR Rt s 7F8l&ms 7, me 28 ea, HENEKRZENT
SRR A S i ROTE B (1 48 SRBE5TUAT % B (0 s R ENLERBGTIAAAE TR RUE e L SR/
PR K i AL B PR M LUK B A T B T e B T Ak A LS R T SRR AR AR A% B B
e B ffp B B PR TR R N A8 B BB R BRI SR BN M . BRBRIIRAE S IR, R, &
BERE A IRRE T A AR R, Bt BSRZ W58 4 A7 . MR AR 00 1 SRR R AR iR
WAL AR TR AT SISOk B L] [2] [3].

BT Y& E ORI HZ RS B AT, Z5 NI 8 & BRI, R 224 L)
AR BN SRR Hik, REERARKEaMEAEANE, LB ERBE™ & ERA I
PE RS PEMAZ AT HENE, KB AR F IR XS SR E L 8 TR AR AN A% 52 BB 2 XM [4] .
KEFEMZETEARTEE, WARET AN GMEEER, THEREON T DA TEY
B A A SR

B R R AR T A e LR S AL SR SR R (R A M RE I, A RIS IR N AR A T REAR 2 51 R
FB A PR A AR o DR AR P O ) A o 8 T e S A A 2 T 5 ) S A A A T 2 3 B A
EE R DRI AR, Bl 51 N BBR A A AR AL, AR A A M A A e AR [5] e EEH R E A) e
A BERGSRE EAE FRE, RIS RO B — BRI, BES. BRELRE R S = Bt
6] M ERE AR WS iR L, HHECAEAR > TRk L O/ H E R A
JRFHAER], A RCRIRIRE T T KRB BOR AR 1, 51U A > A e i, SRR
H A A GO A, TGN F 5 VR AR, AR T DhRERF 3R M 7], et otk e i &
F, B0 2B T seba A, SREERONE L Fh . BTl R B RS A A BRI s B,
KR AR AR BTN SRR T, AR LR e AR T R A — AR SRR AR, AR SRR AR Lt —
DA SRS G SRRTTE SR SR AR AR, B 2 B 2 0 AR P MO e DA Ik 2 [ 9 23
# HI8].
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20 22 70 LS, RARD TREGURBI T A& KT =+ 24N, Caml 17X
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WAEMIREE, JF B KRR w71 2R C 2wl B 21 7K b B4R [9] -

P GER L TEMRNE R, RIRRR A REAR, ek T A i Rt BROK HECRE R, i A2
BOREVEN . MRS A VIR SR LA UL K, BE KA 5 TR T G 7K F T e ST S i B 2R A K
RN ALY, RN BOK S S A RS T W AR R SRR Rtk R B E e A
R 2B E RIE T B AT — e B S S Ve PR AR B T2 203 LU A e FBLA B 3k — 2B g e, I
HLACH 5 BsE Kt a] VR D bk 45 05 sCE & [mISCRI

BV SNSRI E AR 4 = N A e 2 A PN U S R A I G L = R i bui i Ih s g G R4 = RU
e + SN BOK B R, RNEE W sk E RN el B 5 A GHEEE R A 2R, il
RATSRECR -

2. SEERERSY
2.1. KB EFRE SRR

LANT] WA 6 TH(V-1800 ). EZ THRAH(ZK-82A). B LITIE#$(800 HY). E IR INHARE 1140 £
#5(DF-101S ), GHML. HTFRF.
AN, WRERR. UK. WEE. 8. EHEMEEG RS mk L JERRK.

22. BEEMEEZEEONEIE

Iy BIRREL SR 25 S % 50.0 g, 1% EIK 1:10 ML K, =R FIRW 12 h J53THE, A SEAL A
WV pH 22 8~10, i 0.5 ho K38 & 2R R A B L L 3000 r/min &0 15 min, HUH E3E#, A 0.1
mol/L (1) EE FRVECK HL pH A& 4~6, B & 1 h j52E A E.0HLH 3000 r/min &0 15 min, JLERIA# G &R
FUTHE[10]. Kf 22 B E AN B AL 2000 r/min 250 20 min, HUH BiEW, A 0.1 mol/L Y ERIR AW
B pH A E 4~6, FE 1 h 52 N Z.0HLF 2000 r/min B0 20 min, JUGERN N B ZE S E A VIRE[10] [11].
23. AEMEBZTERHRENL

F0 ) B PR B 0 B 2 R (1 VAV VA AARAE 0.001 mol/L A EALAN AW, I /b& 0.1 mol/L i
ERRRIEMATUOSE, FFE pH B 4.5 RHE NN o I B0 S5 5, 2B R T A A B TR
TEVEPIK, SRIGTE 400 mL %A 0.1 mol/L 3 FRVA T BRI P T =0 FHiEE 24 h TR 3. K a7
5 5% VAR R, BB S A 3000 r/min 8 OER T B 10 min, FRIE LB GE
HI7E 2500 r/min fESCAER N &0 15 min [12].

24. REMEBE=ZTER LKL

R4 150 mL 5 58 2 25T 8 2 B4 B 300 mL 0.1 mol/L fEEERVA W, T %8 FHtEE 24 h,
7€ 2500 r/min [ B OE R B0 15 min [7], PRI # SR A M B EGEA.

2.5. ZERME

FREX 0.6 g 04 +F 200 mL FIZ8T8/K A, il IR, IIAGE Y 0.1 mol/L R R VA M Bk & AL
BT BN — IR EST], 1E 450 rpm NHLESHEFE 3 min, ZkZE7E 150 rmp FZEMEHEE 1 min, $i
FEAER S UTRE 1 min, 7EWRIE K 5 cm ABWREL 3 mL B, T 700 nm 4b il HiE & [12].
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W JLH SR A A, .

1) FREL— 1k LN BAR 1, InN 200 mL #E4liK, B SAEATRE, E HaE R,

2) FREXDY G i 2o N RAR 1y BAF 20 JeHE 3. Bebt 4 1, BN 200 mL 4K, [ABest 1
HFINNH A G B, MK 2 FIMANREEL BT ED, M 3 A LB EEE, FHi
B 4 I EB R B EGEA, SWRE AT, /5 alile @b,

3) EHL—r 200 mL VEM RAK T-Hedt 1 b, e HiE ez .

4) FEHLPUGr 200 mL SEM R K FREME 1o Bebk 2. B6AF 3 RIBEHE 4 1, [albedt 1 Apoin N b 3 5 R
Fbet 2 NN H GBS T E A, MR 3 PN BRI TR A, WA 4 m A Lt
MIEEHEA, SWE TR, aRiELiE K.

3. RS54
3.1 SRTEFAEMANRENETNEEZTELRENAERLER

M1 ] DU BN B A 3 B8R i I e i TR G 3R AE [R]— I 1) Bz 1 T e £ B
MG, TN P AL PR S L 1 e U T B AR 3B DI R AE (] — e ) B v T e S &
o WA AR S58, EMFSAE, EICHABI BT , I AL B S 0 e - SRBERCR A
uf, SRR, AN B A TR R 1 O RE A e 0 - B E R W] R K,

Table 1. Comparison of transmittance of methylated protein in kaolin suspension
#* 1. BEHEAMNSRIEZRENRWLER

EICH Y%
It i) /min s R TEG LT EN
FIME FHIME Tl
1 2.14+0.10 0.23+0.02 1.29 +0.40
2 2.98 +0.04 0.24 +0.02 4.08 +0.37
3 4.35+0.19 0.26 +0.01 6.72+0.96
4 6.13+0.16 0.26 +0.02 10.71+0.93
5 8.43+0.07 0.27 +0.02 12.54 +0.97
6 11.23+0.33 0.28 +0.02 14.40 + 0.50
7 12.29+0.50 0.30+0.01 15.57 +0.72

32. BIRTEFREMALREBEARENBRZEEAREARER

M 2 Rl LM EF R S B E S E AR SIR LB R PE R K E, FHEZ%S:
WARREHE . Ml US4, EMESMSE, BEHMPFRINNT, 5 EFE s 48 K R B2 A
TEBENEGRABETEA.
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Table 2. Comparison of transmittance of deamidated protein in kaolin suspension
= 2. ERRRACEBN SR T RIFRBELENELER

EICHI%
I} 1] /min s LM E T E A L BT EA
A A FEE
1 2.14+0.10 0.72+0.06 0.38 +0.07
2 2.98 +0.04 8.78 + 1.34 6.00 + 0.56
3 4.35+0.19 28.49 + 4.49 1327 +1.22
4 6.13+0.16 35.50 +3.72 21.84+0.92
5 8.43+0.07 38.32 + 4.44 26.25+1.20
6 11.23+0.33 40.72 +5.13 28.96 + 1.54
7 12.29+0.50 41.03+5.19 30.82 +0.99

33. EMBEASMABRENRENERZEERIBEALRLER

M 3 HORBE W] R BN H AL 3 BN PR 25 B R Bk BOK &R IE L R A I BAE K, e
TN H Al T8 2 B R S PR K B R 6 3 A TR

Table 3. Comparison of transmittance of methylated protein to starch wastewater

7 3. REUERMEMRKELRILE

ZEEH %
i} [l /min N I L B2 T BB
o Syl i
1 1.34 1.69 +0.02 0.45+0.10
2 1.34 1.70 +£0.01 0.45+0.10
3 1.36 1.72 £0.02 0.46 £0.10
4 1.38 1.73+£0.02 0.50 £0.10
5 1.43 1.74 £ 0.02 0.52+0.12
6 1.43 1.76 +0.01 0.55+0.11
7 1.45 1.77 £0.01 0.59+0.11

VE: VR POKHUE PR R B AIAE] 8.05%. NI UL G R (VR UK R P RS IR BOCAE] 17.40%. R FE (L
0 AR K R P R R B 3 R 5] 10.23%.

VP B TERIE AL TCE W R S5, WU F RSO T @ G 3 &, R IR IR 7K R D't 26 e B W 11 1.45%
LF]T 8.05%. M EAL B G HVER RAKE N FE M L.77%15 3] 17.40%, TIMAREMEZTEA
VERD IR KIE 62N 0.59%14 F) 10.23%. MIfi vl LATF 2510, (EAHFI M, B HAR BT, A
FH A0 B8 R P 25 B R R ST b PR /KO D e B K

34. EMBKEMALBBRABEEANEZTERIBELRILR

M 4 R BEI R B ROK B8P E e R A R, M LB s G B = B A
JE TN IR K B LR G R A P B A, (HVR A W S Y 8L, I BT & .
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Table 4. Comparison of transmittance of deamidated protein to starch wastewater

4. EEBRUERIES BB RN

3% 1%
i} Ialimin N KA T B S BT
o i S f

1 1.34 0.35+0.03 0.32 £0.05

2 1.34 0.36 +0.01 0.32+£0.05

3 1.36 0.39+0.01 0.34 £0.05

4 1.38 0.42 £0.02 0.36 £ 0.05

5 1.43 0.46 £0.01 0.40£0.07

6 1.43 0.52+0.01 0.44 £0.08

7 1.45 0.58 £ 0.02 0.49+0.10

VE: VRO B R R BT 8.05%. NI Fk A S R 1 1 S K RO P B S OIS ] 29.24%. THH I AL
SR TR R R A E P RIE R i KA F 26.78%.

VP B ERIE AL OB W R S5, U F RO T @ G 3 &, R IR IR 7K R D't 26 e B W 11 1.45%
LB T 8.05%. M ZBEE A 5 T I IVER R KIE G ZE N 0.58%i4 3| 29.24%, TN ZMifiEih T
A TER K IEHZE N 0.49%I5F) 26.78%, A T AEH RIS M AT LA H &5, TEAHF %1,
HEIMITINT, 5HERFE R R EF R M T LB s G MEBE G EA,

4, 4Eip

LS FLRY], FEARSAE, THAYIRS 5HRET, e 8 L SeR AT PRK
PN LB SR BB S G EA, eSO R IRV ER5RTT, S 5HEE R B4R T
R AL AR I BB B AR E B R A MAEMEZRME, LHAMRSS50FELT, AmmiktE
VR AL 236 FRE R K I R U S AR S G, RIS R AR AT, 4a
EiRsEE S5, WS e BRI IR B R R E R A EA RIFIREAEN, 2 B34k
PR BB S SHRAANRA —E R REAER

EEUH
SIS TR PR KRS AR ST

SE
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