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Abstract: In this paper, semi-continuous lactic acid fermentation was employed in shrimp waste fermentation to recoverprotein and chitin.
The variation of TMAOase activity and the formation of formaldehyde with the change of pH during the fermentation were investigated, and the
mechanism of formaldehyde formation production preliminary was explored. It was showed that the activity of the TMAOase achieved the
highest when the pH of fermentation broth decreased to 4.5~5.0. The change of formaldehy de content coincided with the change of TMAOase
activity during the five batches of semi-continuous fermentation. This illustrated that the activity of the TMAOase was the main reason for the

formation of formaldehy de. The highest point of formaldehyde contentwas 30.79 mg/kg in the fifth batch.

Key words: semi-continuous fermentation; shrimp waste; TMAOQase; formaldehyde

FRE(HCOH) A &S s M, e pittt 7t DA
A e N BURAN BB . K AR TR
FRAEK 7 it R It IR BRI AR N D9 s Iy R
B, GRS SRR A R AT I T A B
S AL S A PR o [ AT 7P ot oA Y R A
FALERREAT TR EARGE, BRIV N T EA PR AR
1o —NEHEA R, TONARNER R AR Hr s
= HE (TMAQ) AR 7 A= ) A U PR e A DA 7K 7
i RS 1) 3 R VR, Gl Parkint*H5 Hf TMAQase
REME 1L TMAO %432 Jy — W Jrob FRE . PR A i E
AT B KA SR 24 TMAO
BRI AL R P

SRR R, PRI & 40~48%,
WisEHER: 2013-03-06
EEWH: I REHEM~FMLE ST E (2010B090400295)

TE&EN: Bz (196-), B, L, BEE, WRAE: RREPHER
KEREAFA; BHE, HIEAEE

XEEHIR R F Y E EE A 0% E5T. 35%MA"
VIR 14~30%I1 Hi5e 3R, H&A/D mmiRdg =67,
H AT P AR FHEE SR 7 3222 532080 F T ik 1
PErRL BRI R . ks 4y E, H
T AT A SFN R o BOHT AR L FLBR B % %
LS SN AT N E S N S D L = A
AHIE TN ZE R I DO e 52 210K — R B LA B
SWOL KEEIRSLERE, w2 ml W Fe g e F s 2,
R ES R WA TR A, 85T K
T J&] 3

RS HRSE & A+ E 1 TMAO 1 TMAQase, 1E
R IR o = A F I E TS RENE, BN MR
AAHRH TR IE . Wz K e R A W R A, )
e 2 1 I AC BRI, mIRE gt B IR KA, [
I PR g, 2 e [m WAL P B 1 ) 2 ke AR SCadd X
RS BHE AR RS 2 R R, WIPR R
2R B R I A R AR AN S (R 2R, T A

1551



M EmBHL

Modern Food Science and Technology

2013, Wol.29, No.7

A FHY RS £ 7 A 1 B VR 3R
1 MREREE

1.1 SEEeAR

RSk WRFE:  FHBHVCT IEMEA R K= AR A
Gk

B RR: ARk 2 B (R ERFLA R SWO0L, R
] R 5= P e O A58, fR8'5 CCTCC NO:
M2011035.

1.2 SEERTTV
121 REEFKAM

PIELR ISR ARk, RS AN 100%
TF, IIN 15%% 25 HE(m/m), REFRFLAT 7 SWO1 £ 5
10%(m/m), [E¥# L 1:0.5, AHLIK 40 CKREE 48 h, $%
Fhi Ny 24 h, B E—#tERRRE 2 24 h, BUH KR 7
RGP ke K 24 h, BT 10%(m/m) & BER, FHE4h
FEHEEIERE, A _E— Rk LR T 1 B Ak 4
R
122 FEEAGN

22 SCIT 3025-2006 /K7t H S E ), 22
FIFRAER £24 Y=0.0139%-0.0008, R?=0.9994. Hrh#f
il E AT BRZ 47 215 (2008) NIt
17
1.2.3 TMAOase &% 69 &

TMAOQase 7t it il e r= A 1 F ket i, DA
TMAO (Sigma 2 7)) IR, FH s — L g K515,
BRI . 5 mL I ETR G4 R b AdE Tris-it iR
W (120 mmol/L, pH7.0)x TMAO (24 mmol/L)s
Cys (2.4 mmol/L). Ve (2.4 mmol/L) #1 FeCl, (0.24
mmol/L), JIA 1 mL & M4FRe B Siiieis v,
7£ 25 ‘CHEHf N 20 min J&, fEVREYHIIAN 2 mL
10%) =& ZFR &l Vi o [ N A I7E 8000 g 2540
15 min, kI SRR L S I . S A
FERREDE S B, i 2mL 10% =R LR )5
FIIAEERESE R e R S 260, 1 min 7™
A1 1 pumol. R Py 75 B = SO — NS T BT

(W,

2 HR5TR

2.1 YIBE SR TR P B AR AL R
HE 1, 2 TRLES, E5 ORI RTIH0~8
h), pHEMWI4E 7.8 &2 4.0 2 [a], FE%E pH(EBFK,
F T 272 A TMAOase &M Sl BT =, K EF) 2R 6
h, MHS pHETE 4.5 7247, HEES R TMAQase (1
TETEIS BB KA . B R EER K, HE 5 &

1552

TMAOase HEMIZHIFEAC, ERKIZN 6~24 h, W%
B TMAQase HITEME T EHABHE . 24~48 h b5
R e, BHEAANHE. X2EHT pHE
/NF 4.0 B, 0] T TMAOase %1, 20 TMAO
FEAE RS -

Br o, ——pH1 kIR 1 I
| — FIRES T loiz €
7k .;,i“i,. ~TMACasefT Tl 25 ER
Ll W 000
YO 20 E g
= f ! = Joos £
= | Y = -
= .l ‘l'._ 'x_\ 115 3 Joos
- [ e o
lf'l \1" \}\.‘- - J10 % <004 ‘.._-‘_
i '____“l——________—t__ . _unzé
_'!, 1 1 1 1 1 Ll a U.l]l:l =
o6 12 I8 24 30 36 42 48
I [E] ' h
1 FEEE—H LFIIZ PR E £ TMAOase HUSE4HHY
T

Fig.1 The change of formaldehyde content and TMAOase

activity in the 1% batch of semi-continuous fermentation
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Fig.2 The change of formaldehyde content and TMAOase

acitivity in the 2" batch of semi-continuous fermentation
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Fig.3 The change of formaldehyde content and TMAOase
activity in the 37 batch of semi-continuous fermentation
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Fig.4 The change of formaldehyde content and TMAOase

activity in the 4t batch of semi-continuous fermentation

HIPE 4 FIRA, SRS IEEE DAL 0-6 h AT

&M TMAQase g ETHEH 55— ZHAHEL.
7E pHE/NT 4.0 I, TMAOase I3 A flis] , 1 F
W B ZE SRR T = A . AR, R
PR, BRI A AT BE e A AR A AE R B
AP AR AR, B S EE R ) B B R A Y
(6l HATHE O R ETH 20~4008) s 7l fEH
AIEJE TMAO HIRE 1, 228 F AN SN B A R o
T g BA LR RS, s R A TR IR S AR
TE R AIE R TAMO 8 /) (A 17 AE SR B 12
H, IR S TSR i R AR AE,  BEE R
HEm, VR AR BB ATRER A AL, A HERR TR
PP A 2 H IR FATIE SR TMAO #8740 ™ A

8 \ }R? —epHAH i HJ4E
—— A 041 E

WoEr N e TMACaseliRE 25 N
N, IR AL
= M “m E g
R i L
l = 15 5 {0065
st = & "%E
i _ 1 = HAH.E
4 L — T ot
10023

15
:I_' A 1

0 6 12 18 24 3 36 42 4%
i 1a] /b

S5 FESFERMARIREPRRISHTL

Fig.5 The change of formaldehyde content and TMAOase

activity in the 5% batch of semi-continuous fermentation
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