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Table 1 Physical and chemical properties of penicillin bacteria residue

pH #7K#/% SCOD/gL') TCOD/AgL') ~TSSAgL'Y). VSS(gL) =&AL HEAF/gL™
462 91.61 40.87 118.40 60.73 57.57 7.47 22.96

W PR L TRT 2 DA TR G A A 5 I3 v 43 A 1) WE VTR DF7(PR 6K T v 51 325 30 il 2 4 o1 e £ i A 1 oo
L, PRIS : CGMCC No.16459). %A J& W& A 27 AT 1 (Bacillus thermophilus) J& , =% [G 44 4 12 fH
PEs RANFFAR . PR RS WA R B RIVE M b AR IR 60 °C . HidEAE K pH A 7.0,
1.2 XBWHE

DEAFRMEY. RN EHEZEAET 1000 mL A#EE MRS, 83 pH = 7.0 )5, i
15% W I (R0 80, 1 60 CHEIRIR 15 9% 12 hs AR5, FRBFH7E 5000 rmin ™' 5% 30T 200
10 min, B0 KRR o KM 8 SR BT VR B R 62.22 gL', pH M 6.72,

) H UL LM T . SR AW S DITE S . MR TITE L . SBEUITETL . I DT3E 1 |
TCA DLTE L M B L FEUTTE LN 5 2 Wil th B A AT U0E /0 2, AR A B UiiE R,
R B TTE Tk

43 5 H.20 mL 7K fi# ¥, FH NaOH 5% HCI ¥ 5 /K i pH o 1.5, 2.5, 3.5, 4.5, 55, 6.5. 7.5 Fil
8.5, HitHE 8hy ZplHL 20 mL /K MR, SRJGINABR IR B, (H FLM I 30% . 40%. 50%. 60%.
70% . 80% F190%, #i'E 8 ho 43 HL 20 mL /K I, SRS N A — & & 1 & BE/N B/ TCA/R & — %,
S KRB AR Jg 1:2, 3:4, 1:1, 5:4 F13:2, #E 8h, MULIET M KM AT L, H
BN R, AR A BRI R

3) A BT UTVE L M AR AL L o X A T A TOUE VA AT B R 5L 0, DARA A2 2R 1 B DT TE R 1Y 52
may Pl 2% A O L, AR RS DA AR BT DD UE A Dy e 0 R, i A e o7 ot T O Ak 92 5 5 P Design-
Expert 34 5% 52 50 50008 247 /0, TN DT 0E B 1 I 00 et R A

4) B UESE B o R Y TR ) B L T2 SRR R R TR K MRV AT 3 IR AR A B SRR, IR
P, SRR T A, DL UEAR A g v SR
1.3 S5 E

TSS. VSS HE &Ll 2 ; TCOD. SCOD T 4% R £ v i i 5 22 20 H 99 Qa0 4 ot o 3 vk
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FE R 80% B, A BTUIIER IR, K 79.39%.
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Fig. 2 Comparisons of protein precipitation rates by different
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Fig. 3 Influences of different factors on protein precipitation rate

H1 P& 3(d) AT, BEA BEOSCERYHTIN, E BRI TIER RS FIHE TRMEE, o
2412 000 r-min™" B2 B AGT0TE R &

Li L ik, e R L AL SE B R, TCA B9 IR 2r B 15% . 20% H1 25%, K fif i pH HR
2.5, 35145, PUREMRMEI S, 101120, .05 HE 8000, 10000 112 000 r'min ',
2.4 BTN EAMAEBBULE SR

1) S V5 SR S VSR 437 o DA 1 TR TE S A IR DB, TCA Fi iR (A) . K A
pH(B). ULIEME (C). B.LFeul (D) AR, HEA7ma N dhm pofb 528, SCae et e 25 R ansk 2 e
7N o H Design Expert X %2 fr 8| SC B 45 R A7 204, 58089 10177 Rt (2) Brn .

T E R ITIE % =89.544.22A + 1.38B+ 1.47C+0.28D - 0.1AB — 0.97AC — 0.5AD — 1.50BC + 0.25BD + 0.025CD-
8.23A%—4.89B%>-2.47C*-0.63D?. o

30 H, FN63.86, P<0.000 1, iXidf 77 fEJE B EM; R*=0.9846>0.9, XULHZ
R 5 5000 25 SR AL RLUF s DR R B R, = 0.969 2, 3 i I 245 780 i 65 7 8% 96.92% 11 W) 7 5 7%
A, A B B0 010 el 3 o {5 M b Adeq Precision 27.522 > 4, 3% 26 BH 7 B2 14 LA BE AN AT A5 B AR
B R (P> 0.05) N, X UL SCEG IR 22 AR/ . L FL B F A R AS 4% R R 1 T T R Y
WA YK FF A . TCA JF 8 43 B>T0 V& I 1) > 7K fif W pH>35 O 5 50

2) Wi 7 {1 T 434 o PR 7 P T A 3 R R A £ A TR T R 4 PR R 2 ) 58 AR A SR S o i
T R B L R AR EMRE A N R Z R EEHMBAE, RZ A E . H Design
expert FRAAF e 1 it i AN A i 2R, UL 4~151 9.
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Table 3  Analysis of variance of regression equation model of
protein precipitation rate

S A B C D EAFIER %
1 25 3 10 12000 84.2 FrERIE WM AW By F P
2 15 3 12 10000 78.1 ] 809.10 14 57.79 63.86  <0.000 1
3 20 4 10 8 000 84.9
4 20 4 10 000 Q3.4 A 214.21 1 21421 236.71 . <0.000 1
5 20 3 12 000 86.3 B 22.96 1 2296 2538 0.000 2
6 25 3 10 000 81.8
7 5 4 10 10000 737 C 25.81 1 25.81 28.52 0.000 1
8 20 3 10 10000 87.9 D 0.91 1 0.91 1.00 0.333 6
9 20 2 12 10000 83.7
10 2 N 10 10000 90.5 AB 0.040 1 0.040 0.044 0.8365
11 15 3 10 8000 75.9 AC 3.80 1 3.80 4.20 0.059 6
12 25 3 10 8 000 84.9
3 i 4 10000 933 0AD 1.00 1 1.00 1.11 031100
14 20 3 10 10000 89.5 BC 9.00 1 9.00 9.95 0.007 0
15 15 3 8 10 000 713
16 . 5 10 2000 - BD 0.25 1 0.25 0.28 0.607 4
17 15 3 10 12000 772 CD 0.002 5 1 0.0025 0.002763 0.958 8
8 20 } 12 12000 574 A? 439.26 1 43926  485.40  <0.000 1
19 20 2 8 10 000 77.8 : : ’ :
20 25 4 10 10000 823 B’ 155.21 1 155.21 71.52  <0.000 1
21 20 ’ 10 10000 898 c? 39.47 1 39.47 4361  <0.0001
22 15 2 10 10000 70.1 : : : :
23 20 3 12 8 000 86.3 D? 257 1 2.57 2.84 0.1142
24 20 2 10 12000 82.9 .
25 25 3 12 10000 84.7 "E 1267 14 0-90
26 20 3 10 10000 89.8 PR 8.93 10 0.89 0.95 0.569 4
27 20 4 10 12000 857 .
I 20 3 0 A 053 gz 3.74 4 0.93 63.86
29 25 2 10 /10000 79.1 At 821.77 28

H Pl 4 m] T, e i gt T B O UE B A TCA B9 0 i 4 BORUK R W pH 3SR 2 %8 B T
RS, dhmhaos s, HAMA BT, HEmArBREE T . XUW, TCA K FUE 734
FIZR A 3 pH A2 AR AR

HIE s Al k0, BEE TCA B9 55 73 BOFIDLTE M R B934 i, & AU R 2 I aéa s, HEm

LRI WL o ALY, TCA B9 B 70 505 DUE i 1] 52 BAR FH I S 3= K, TCA R
{2 A A G2 R s, DA B B TIE , TCA i 8 f o AR PR 5 22— @ W I, A8 P 2R P R
A REFE ST BT Hh

Hi 1] 6 R 7 1T AT AT, BB TCA B s B, & A Boiie A 2 LIS TRy O
E SRR S b & Sl T DY f = o 17 BBV 300 i -4 = DO R/ iR S INE - AR 4 N L PVA
T PRI A4 e 2 B AT AT, TCA it 73 405 880 e 0 2 1 R DT R A2 HAR I B i

FPEL 7 Rk, Bl CE I 1] (9 3 0 8 1 BODCHE R TR s, B KR pH R N 2 1 R
DUPEAR G BT el T G2 A 3, e SO iy (&1 v il v 8 (A 7 i A s, AL B AR, AR
2R LB AR BRI IEDE o X 300, K AR pH 5 T UE I [RD0) 2 1 DT 0E R 28 BAE I 3% . X2
W2, EABURMIEYI B, K pH, AR H AR AT RS, o> RIS T, il
B AR R, TS A R AR DR . & A BDTIENT Hh 75 250 8] — %E A9 mF(a], By LUK i
W pH 55 ULTE I )% 3 A B0 R AL HAR 3 .
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Fig. 4 Influences of TCA mass fraction and hydrolysate pH on protein precipitation rate
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Fig. 5 Influences of TCA mass fraction and precipitation time on protein precipitation rate
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Fig. 6 Influences of TCA mass fraction and centrifugation revolution on protein precipitation rate
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Fig. 7 Influences of pH of hydrolysate and precipitation time on protein precipitation rate
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Fig. 8 Influences of hydrolysate pH and centrifugation revolutions on protein precipitation rate
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Fig. 9 Influences of precipitation time and centrifugation revolution on protein precipitation rate
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Proteins from penicillin residue were isolated by trichloroacetic acid
precipitation method

ZHONG Weizhang'?, YANG Ke'?, HONG Chen’, XU Bin'?, FENG Weibo'?, CHEN Sainan'?, LI Yue'”,
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Abstract In order to solve the problem of protein recovery from antibiotic residue, different precipitation
methods were used to separate protein from penicillin residue. Firstly, the effects of different precipitation
methods on protein precipitation were investigated, and the optimal protein precipitation method was selected.
Then, the single factor experiment and response surface experiment were carried out to optimize the process
parameters of the optimal precipitation method for the separation of proteins from penicillin residue. Finally,
proteins were isolated from  penicillin residue under optimum conditions. The results showed that the best
precipitation effect was obtained by trichloroacetic acid (TCA) precipitation method. The optimal extraction
conditions were: mass fraction of TCA was 20%, pH of hydrolysate was 3.0, precipitation time was 10 h and

centrifugation rotation was 10 000 r-min”'

. Under these conditions, the precipitation rate of protein was 89.5%.
Under the optimal conditions, the protein precipitation rate is 89%, and the experimental value is in good
agreement with the predicted value, so that the optimal protein precipitation method can be obtained. This study
can provide reference for protein recovery from fungus residue.

Keywords . penicillium residue; thermophilic bacteria; protein precipitation separation; trichloroacetic acid
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