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efficiently and reduce the pollution of yellow serofluid and improve its comprehensive utilization. On the basis of single

factor experiment, the ultrafiltration process of yellow serofluid was optimized by response surface. The contents of protein

and total sugar, biochemical oxygen demand(BOD), chemical oxygen demand(COD) and metabolomics of yellow serofluid

before and after ultrafiltration were determined. The results showed that the optimal parameters of ultrafiltration

concentration of yellow serofluid were as follows: pH6.2, operating pressure 0.22 MPa, temperature 31 °C. The membrane

flux was (51.8+1.3) L/m?-h, the protein interception rate was 76.84%, the total sugar transmittance rate was 79.10%, and the

removal rates of BOD and COD were 69.27% and 61.03% respectively. Metabolomics analysis of the concentrated and

translucent solutions showed that there were significant differences in the contents of 114 compounds in the concentrated

and translucent solutions. The results show that ultrafiltration can effectively separate proteins and sugars from yellow

serofluid, and has a certain enrichment effect on small molecules, which provides a certain reference for the further

development and utilization of yellow serofluid.

Key words: yellow serofluid; ultrafiltration; process optimization; metabolomics analysis; proteins; carbohydrates
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Fig.1 Ultrafiltration concentration process diagram
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Table 1 Factors and levels of response surface design
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Fig.2 Effect of pH on infiltration flux
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Fig.3 Effect of operation pressure on infiltration flux
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Fig.4 Effect of temperature on infiltration flux
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Table 2 RSM design and test results

WS ApH  BEMEES CHUE Y BSEF(L/m™h)
1 0 1 -1 40.6
2 0 -1 -1 40.1
3 0 0 0 51.4
4 0 1 1 46.5
5 -1 0 -1 40.7
6 -1 -1 0 38.9
7 1 1 0 46.6
8 -1 1 0 442
9 1 -1 0 423
10 0 -1 1 41.1
11 0 0 0 49.1
12 0 0 0 50.2
13 0 0 0 51.4
14 -1 0 1 393
15 1 0 -1 39.9
16 0 0 0 51.7
17 1 0 1 45.6

222 MEGRILG NIy 25587 R ESROKEIET
2 R s A 2 SR T I T R LA R T 2=
S3HT, GEIRILER 3. X =AEZR AT EIHLE S92
[1] U9 77 #2: Y=50.76+1.41A+1.94B+1.40C—0.25AB+
1.78AC+1.22BC—4.23A*-3.53B*-5.15C>, pt[)aJy
P2 R*=0.9793, R,,*=0.9527, [F] i iZBL AL (1 P {H
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Table 3  Analysis of variance of regression equation

IEFKE P AdE ¥ FE PlEH  WEM
T 347.49 9 3861  36.82 <0.0001 **
A-pH 15.96 1 1596 1522 0.0059 o

B-#EET) 30.03 1 30.03  28.64  0.0011 ok
C-TaE 15.68 1 1568 1495  0.0062 o
AB 0.25 1 025 024  0.6403
AC 12.60 1 1260  12.02  0.0104 *
BC 6.00 1 6.00 572  0.0480 *
A? 75.34 1 7534 7185  <0.0001 o
B? 52.47 1 5247 50.04  0.0002 o
c 111.89 1 111.89  106.71  <0.0001 o
B2 7.34 7 1.05
F A 2.57 3 0.86 072 0.5913
a2 477 4 1.19
s¥il 354.82 16

: *P<0.0524 35 **P<0.0 AR 3% .
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Fig.5 Response surface plots of variable parameters on infiltration flux
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Table 4 Changes in protein and total sugar contents

eIzt HHOK HHOKE T jiv S E
HE M (g/L) 5.75+0.25° 1.27+0.11¢ 26.51+0.30°
BbE(g/L) 16.74 £0.19° 15.89+0.13° 15.73+0.30°

gsg%u CSEIERRIEE FR; AT AR IA SR B2 5, P<0.05;
2.4 HBIEXTEIZ/KA BOD & COD HIS20

FB IR AR J5 R K B2 DL i O ST, W
45 6 Bt i o FE IR K MR 83%.,  FEN N T ¢
TR T 3T e, X7 ELABIENT S BB OK 515
WA BOD A2 COD, 45 R L3 5. mfF@ug 1. 240
B E BOD B M (4217457 )mg/L F [ (1296+
41)mg/L, BOD Y K BR3RiXE] 69.27%. HBIEHTS
COD B A(10923+47 )mg/L F(4257+61 )mg/L,
COD MY EERFEN 61.03%. 4553 I pE T REAR
B IK B9 BOD M COD B A5 % 35 iy VE FH (P<0.05),
i TR U R A3 2R 1 B S5 K A L B ik
4, 5SS A UL, MO S:E BOD
J COD BEAK . =il A A lb R FH AR U e 4 B Kk T
D2 i A, RIS RS i 75 4

# 5 BOD } COD 71k
Table 5 Changes of BOD and COD

fats Hidok E % Sisuriid
BOD(mg/L) 4217457 1296+41"°
COD(mg/L) 10923+47° 425761
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