5 RRAA T TR B TR A & B O T L B LA S e o

* OBPEE.EXEH. ERHE.L B
(IHAYRELE RESMTSCREALRE TH £6,214122)

A E IBRAERABEEPTHBRANaNO) 2 EHWE AN AT HB(NDEAI M AN Y % £ 1T
BRI ARLEH NaNO,, AKX T FRIME R 4% T8 %% K+ NDEA & NaNO, 4 Rty % ., 5
R T NDEAWHRE 5K B P NaNO, ¢ Rk M, FABNBEAGR Y TRRETHERRK
EHAUCH25C), GREANaNO, 4 BMF MM A WEK EH (P<O0.05)TH . FEEBRFLD K
THEREG HERHANEK NDEAGRAZ S LARE TR, LARR EERELAES M %, T
BOHB, EEULARBEAER  MA GBIV AV 2HAMEAS TNDEAS RSB E T NaNO, & EH #
XABBUBEEP>0.05) , AR ERIEAHX RKBH, M3 NaNO, FEHAT HERKRIBA,

XKEiW AKX KR, #,NaNO, ,NDEA

IE 7% B (N-nitrosamines) 2 15 75 B 4 (S i #%) 37
BR—ERERMLT,h NaNO, A ELYR—
FRY R0 A S B R RN T A B B A
BURH. ARG ERVNBEEERMEMBHA
(NaNO,) #47HE#l, 81 F NaNO, B A& Ml W EHEHLR AR
FHHF 8 (Clostridium botulinum )4 ¥ R ER
R ERLERMXESEEER, SRIAH SN
HABRATELBARMFE NN, B2 NaNO, T EFE
AFEZRLRE, &5 B EHELRNERBEY K
k. RS EHY NaNO, HEFABURTH
Jo & BB PR PR, 3 E R BR B NaNO, 150 mg/
kg, =M X T WK (NDMA) M= Z % T
Wi (NDEA) )& B RS #:d 3.5 pg/ke'™,

AR M (Bacon) Mk 2 KB F B (Frank-
Surters) P UL RH AT ELHMED, X5
AMTRATHMEBERERRHSEFPEBES
BWEARNBEAERENER. KERHRE
U BRSSP EREERNERIECER
E.WE.pH.EEAXKEAREYNSE, 4
PR oF PR Y e o I TS B A o B R T AR B B A 4, T fRg
BN AH S P EHENOERET TOSER,
RAZEMIHWERARRTEE—CBN 28T
W (NDEA), ZEXBBETHERAIAHG. &
HAPERE,NaNO, REN KRN ENAT, B
BN AP EENER TR P ET R

* ILH 4 B AR &9 B (BK2005213)
WORR H #2008 — 06— 04
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(NDMA) .7, % T 7 ¢ (NDEA) 1 I 7 % it % f<
(NPYR)®), &R 1 %f 5 % NDEA,

EAHAERAESHEHIBRPENARSEY
NaNO, , £ R[5l % # 5 14 T % & & A b+ NaNO, &
NDEA & B 347471 2 , BF 5 X 91 (|] NaNO, &
B5 NDEA ERERMHXYE. NARSNELER
EhE EAAHSERERIBT LLESHMNH
EREEIRKE, bk — BRI 28 & P
R EITE LB B A

1 #HE5F%

1.1 #E5EH
R FEEERER, WA XHKERET.
—ZE VK (NDEA),Sigma /4 & , i 4l ; N-
1-Z5HZ B, Sigma A7 B (LB BUHBE
), H AN R i sk,
SHeE-RiEKEANEEERRREARD,
EEEEMN(ER IKA), BB 88G0 pL), BT
FAREREMFENT L IEREUBHETRLY
AL, BAXRREH (EBE=Z4HUB),
BS223S Bl FRE(LBRFRE).
1.2 XREBRAURH*
1.2.1 me#sk
B 3%, EABME 0.4%, i S M M &
0.05% ,NaNO,0~200 mg/kg, ¥ K& S Fn#H,
K 30%.,
FEHRBRABYSE ETVHS  RREAKES.
RETE, T 0~4C K5 I 336t , 3 B 3~5h



BH 1K,
1.2.2 LZA#R

R R Aot >R (0~4°C,48h) >
B3R 5 & & (80°C,60 min)~Ad i 6, %,
1.2.3 Z#A kA NaNO, ¥R Z R 1T

UHEAOEEFRE. RPN EHEXLE
W KESEBRAENBNERG REE—T &/,
R P SOM R 38 B % 10K A 5 4 9 i DG G 2k 47 W
NHEER.

NaNO, Kl 25 . B R BTk EA K B EE
Pife EFRAGTEMRE S EEEBRME AL
B BASNI-ZBZ_BEBAERELCLEH, 5iF
HHERER,

1.2.4 T B:A NaNO, s # % % &

RN R T B & B € . B #8 GB/T 5009. 26 —
1996 58 Bk S & - O™ 2 & fa ik
U RALZEFE 190C, AiSERE 145C (228
T, MR 1.8~3.0 mm, K 2 m FEE4E,
P$H L 15 % PEG20 B & # M KOH ¥ # (10 g/L)
) 80~100 H Chromosorb W AW~DMCS, 54
KR 40 mL/min; FiEX &M PR =T 000,
BFULBETOV, BTLER 300 pA. BT RERK
180°C, M FRESH 1.33X 107 Pa, R B &
180C, B EERHEE SKRIE. WEPRIN=K
F MR AE R AR DA S (o i 32, S 3 16 i R 2y
83%. BARMHER TR E - HETHE,

NaNO, & & #ill & # # GB/T 5009. 33 —1996
BRI BRI ER 3 KEE,
1.2.5 %kt

4K 4 S I8 A AT B L AR R S R R Rk
¥ NaNO; 2 5% :0.50.100,150, 200 mg/kg, H
1 200 mg/kg NaNO. ¥ B &K ¥ & 49 15 %4 5h %E,
0 mg/kg NaNO, H A A, HBHARAN T L HE
MITHEREKE., FESEEZ/E T PHRRLS
FIFEACHM2SCHASTHE 28d, BHBESRIHEY
B0 E KK BR BERE S 0 KA B 4 d
IURE , 43 #7 K B # NaNO, 1 NDEA [354k.

1.2.6 %ito#

2 DPS For Windows (V. 3.1) Gt #,3t
# NaNO, #1 NDEA & B 9 S 14, 5 B Fisher's
LSD 7k itfT Z E H 8. KA SPSS ¥iE &b 28 4k 4
HE ERWEEHE M Pearson #X B, R
1 NaNO, &8 M NDEA B B fHI L4,

B w R R AW R DB, R R
8, A A P A I R

2 BREAH

2.1 fEREBRPERAKMS NaNO, FBHTE
ARER &G T REZ KBS NaNO, BB K
LR IE1.E2 Fix.

~o—0 mg/kg NaNO,
—&— 100 mg/kg NaNO,

@
a5 -8~ 200 mg/kg NaNO,
w 30 —#— 50 mg/kg NaNO,
g’ ” ~0— 150 mg/kg NaNO,
g 204

0 4 8 12 16 20 24 28
fRER ) / d

1 RAKBRIE 4CHRMET K NaNO, F R T/L

~—o— 0 mg/kg NaNO,
~—a— [0() mg/kg NaNO,
—8— 200 mg/kg NaNO,
~2—50 mg/kg NaNO,
—0—150 mg/kg NaNO,

NaNO, & ¥ /mg - kg™

48 12 16 2 2 38
fi R 1E) / d

B2 BAKBLE 25C &M T MK NaNO, & R #7254k

HELIRMZAUEHE, ARBERAGTRE, &
A K BRH NaNO, & & bfi % % # i 8] & 4= 01 B A4k .
RBEUCO) THERER (O THE, AHEM
NaNO, (% B 41) B kK B th & F — & B i NaNO,,
BESEED, 25K 1.29~2.74 1 1. 20 ~2. 98
mg/kg, X5 Wesley Z AU EAMF. XTE
RHTHESBETHAEYERERERBRRSH
fbtb &L BN NaNO,, B, B i L E
B MR MR 7T LA P2 4 NaNO,, ¥ 3% 50 mg/kg
NaNO, S E £ 6F,2 F &R IR E T , B & i #1869
EH,NaNO, & B F (P<0.05) FH¥. NaNO,
TRERLTERHERREE SRR ERE TR
REMR., WHEABT 0~16 d §,NaNO, & £ Bint
G hnZE S T .87 16 d 2 J5,NaNO, & Bk
HETHEMEBEIEAREAR. 8d2F,. BREME
(200 mg/kg NaNO YA F RFT 9. 01 mg/kg, HZE
BTHE AT 4d NaNO, IR ERF, 124d25.%
WIN4H NaNO, &R A7 10 mg/kg UATF. Y E
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B E) 35 28 d Y ,NaNO, & &3 F1B A E 4. 64.5. 44,
6.33.7.23 mg/kg, ERMBIME,2 HEKEGET AR
FimBRA B S, NaNO, FEMBE THRAE, Bk
AT AN NaNO, ZEXBBH S5 T MK M. Cas-
sens %5 AUV B ST IE B , B ) 5 45 B 2 B P NaNoO, 1
BAORHTF NO," SNOEA. X BLXMNEARK
S AL B4 RN H H %1t F AR BT L §
ZF% NaNO,, KB TFTXERMNESHFTWE;EZR
T . ERREMMR,. B, EEKELLETH
NaNO, ¥R THREEEHE.

L AR A 0,50, 100, 150 #1 200 mg/kg
NaNO, 2 kB8 =, B A B 5% g5l & b5 s
NaNO. S 2R % 7 150 mg/ke, AELRELHT
i T4 R A K BRI AT 66, B N & 150 me/ke
B KRR A NaNO, REBRA B DA 4RAEH 30
mg/kg. BRERME NaNO, F & 45 B & A&
150 mg/ kg, {H 3% R4 ™= o gy T 1 ) 65 P9 4 2R A5 1 )
BOR A MR 594 DA B 78 K B I B 1 19 o 348 B
AR&FHRE NaNO, S BEI R, Bk AL B
NaNO, ZEfin# 200 mg/kg iX B ik B &4 K B T 3L BR
ERPHANEHBRENAYIER. TRER
£H, 4 NaNO, % in &% 200 mg/kg B = & +
NaNO, RE BB S BRI, HERBINEK,
NaNO, FBE#HMEKE 30 mg/kg UL F I EEBE
BT HE AR NaNO, S B THER,

2.2 fEEEERAEM NGRS NDEA SR THL

ARG %G TR E KEEH NDEA §B2HFk
BHRIE1.%2 iR,

R 1 FIR 2 W70, 68 BT 0 18 Fue () B E R
M NDEA JE B84, 4CHEM 25CTHE,
STH 4 (0 mg/kg NaNO,) o 6% 3 87 B R & 8
NDEA,12~16d Z /5 & 844 & &) NDEA(4°C0. 57~
0. 68ug/kg,25°C0. 54~0. 73pg/kg) . e HImTHiN 50
mg/kg 55E B W B 69 NaNO, B, B f & 0 6] &9 3
K,2HERABETFTRE KB NDEA SR EHR
%BSH EFETHE#Y . NDEA B & & 625 4k [/ #
K H R EFHB B, IR E R B R ;
THENREZELAEFKE. FBEBMEMH,NDEA
FRBEP<0.05)3b0,16 d BT EAR KD R AME,
SR MB 1.48.2.02.4. 18 #1 4. 37 pg/kg; 25 &
WiH 4>, 28 d it NDEA & & 4 1 % 0. 90, 1. 58,
2.37.3.13 pg/kg, B ¥t NDEA RSB E5ZE R
ML, 16 d Z )5, B % % i & (200 mg/kg) 4
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NDEA & # 8 ¥ (P<0.05) ¥ /M3 4. 08ug/kg; ¥ #
28d /5, NDEA B4 5B F 0.8.1.26,1.89,
2.39ug/kg. Yurchenko 2 AU BF3E 7 & sk 1 %1 &
o8 RS ) SE R B AR A, SRR WL IR IR T AR Sd,
REE R AR RS B Z % ft 8. Domanska
FAEAHRERBTAICABEREERAKE, - F
EUHBR(NDMA S REEA®. &4 NDEA
NDMA £ 2 # R i .55 iz, (B MR AL 4 R B & , 2
IR e B A M2 4, A< BF 50 B 46 7R 04 £ B0 393
NDEA B NaNO, 24t ## 5 Domanska % A BF
FE i) NDMA 72 (Lt A .
21 ERMBIEICEETHEM NDEA S ROTR

NaNO; il & /mg » kg~!
4'CHEBat R /d 0 50 100 150 200
A kBith NDEA B &/ pg - kg™!
0 ND 0.97%  1.01* 2.96b 3.25b
4 ND 1.03% 1.27%  3.16°  3.58c
8 ND 1.18°  1.31b  3.40¢  3.84c
12 ND 1,324 1.62¢ 3.7l  3.96°
16 0.57* 1.304 1.81¢ 3.73¢ 4,08
20 0.65*  1.26* 1.80° 3.57d% 4, 414
24 0.68°  0.78  1.49¢ 2.82> 3 50b
28 ND 0.80* 1.265 1.89* 2.39*

E(DOBARULERIRAFERRHRBEKX ND RREKREN
W, BAIMEERNTEHE, ORNPEESHNAGERAREY
%5 B¥(P<0.05),% 2 [,

®2 FEKMERIE 25C K4 T M NDEA S ROTL

NaNO; & fii#k/mg « kg™!
THEBIE/L © 50 100 150 200
RAXBT NDEA &R/ pg+ kg™!

0 ND 0.97° 1.01* 2.96® 3,25
4 ND 107 1.24> 3,23 3.65°
8 ND 1.23b  1.49¢  3.544  3,89¢
12 0.54* 1.35° 1,779 3.85¢ 4, 15¢
16 0.63% 1.48¢ 2.02¢ 4.18! 4.37¢
20 0.73%  1.40°  2.07¢  3.64% 4,48¢
24 0.65% 1.13% 1,754 2,93% 3,82¢
28 ND 0.90* 1.584 2.37* 3,13

RS RAP RSB MO E R
KB FFAER) NaNO, MK FRiEY R N IE R, B
JxtRAP BRI —E K NaNO, HES B KK
ARUPFEATRR RBERA 0.5 png/ke) ) NDEA
(WE1ME2), M EEm FHEEAIBRPHEY
RERRELEHYS 5 M NDEA,

NDEA SBMEARBTARMHEE TR, X
WimAR /B kF NDEA WEBRAMB L BH R,
RAKBRAEZFIKBEE R 80°CHtH] % 60 min, X
—IMTHBERK SHELEAPEE—CHENME
Y. 84 Ayanaba A KBHHREZN, MAEY



BE5UMEE R REHRE (DS NaNO, BE N
NaNO,; Q) EHRBEH IR ENEAER; QT4
FUMEARMEE XM (OEREANTERMLL
KR8 pH F 5., B THEYH NDEA & & 9 31#
MR E IREAER NS S, B EIY,
E MR ERAREY RN Z M L- R R %
i NDEA # £ E k9 R iR 21", 5§ NaNO,
S TR EALR BT B NDEA, B #& 668 B i
T 2REGTEAMEY RGO ERITHTMHEL
KRR 8%, {5 & NaNO, & B &4 B, 28 d &t
NaNO, & &iZ<<10 mg/kg, REER 2 BN FTED
(NaNO,) i 4k 42T i, NDEA, F6t i F NDEA &4
SME BT A B — & 1 00 4051 3K i AR 4 B4 4 o 4
Fi"1 ,NDEA #4 F& {5 3% % 48 it ¥ i & %, NDEA &
BERW TR, 5B/ NDEA S BT EZHME
. $5#AE NDEA A B MR AP HFERR
KRS RETHELRNARBEDNS S
HRAGERMER. FRHEE NDEA HBELELZHE
HFHEDKERSEK; 2T NDEA #7246
EERUMBEARNMALR.

LR R R K E NaNO, 7 2] & B8 347
THE.AEMERKEY E NDEA HELBEAE

HEN.EEVN.ZET NDEABRBHA EE
HmEMER LS RMAEEERS., ZRHK 28d 5
& 150 mg/kg 1 200 mg/kg Bf k2  # NDEA
SRS PIBEME 2.37 M 3.13ug/ke, A ETF
NDEA &4 9K 1. 89 # 2. 39pug/kg. BRE
BENMEERRREEA,BREEKKNMFZKSN NDEA
HELNFERGTH - SWHR.
2.3 FEAMBHEST(4CH25C)NDEA S R58%
Bl 2 NaNO, S RTHMEXH

i B[R] PR B 4 NDEA B B W B E S
B P NaNO, E B ELAE X BZEXBEP
NaNO, & &#/>,NDEA B RE W R L. #H—%
BRI AL 2 & K BE NaNO, & & #4&{k 5 NDEA
HERXER, BHRGEMBEERTIT. BF 0 me/
kg NaNO, # kit NDEA & #3547 NDGR& W
BISAERTBR LT ) ~0. 73pg/kg, 5 NaNO, #7454k
ZEXHBHAE BHAEEX —AHEA. B
SPSS # #5t A £ AR F K-8 NaNO, ¥ i & #4 4b 28
HAHE P K NaNO, ¥ 5 NDEA il B 17 #I%
447,48 %] NDEA & B 51822 % NaNO, FE 8
Pearson M X &%, W% 3.

£3 MK 4T NDEA &R 5H# L= B NaNO, 2 I#) Pearson X R M

Pearson 1 X A% X P 1

et 50 mg/kgNaNO;

100 mg/kgNaNO,

150 mg/kg NaNO; 200 mg/kgNaNO,

T
/ R P R

R P R P

4 0.524 0.183 0. 562 0. 147
25 0. 305 0. 436 0.478 0.231

0. 367 0. 385 0.424 0. 275
0. 245 0.520 0. 409 0. 292

HE3TUE M, HEEEST, AR NaNO,
BB EAZ KIS NDEA S RSHEIBRP
NaNO, §BHMHX REMULEK. VB TESEM
FEREGT R E (0~28 d)FEH XM NaNO, i
SERHARE W NDEA B X BHEEK, KBHA
FH ARG EE SRS NaNO, S B 5T
MERBRAEBETHLYE. REREALRER
MERIEEWRMNEAR IEEFRAMNIARE,
AL 30 R X RS AT B 9L . B R A B
MM T AL, EHEOERENEE.

MEIBTUFL  ABMEERAEAEXREN
W%, LEE T #5818 NaNO, %t NDEA KRB &
W 5% A %, B &M T NaNO, %f NDEA i)
EROEmEZRERR., BE NaNO, RinEM
A MXRBELEAR, FAEDHBEX PHEX

LA NaNO, FmEX NDEA B MR HAHE .

P 41 & o S S R ) TS R R — N R AR 0T B R
F 2o BB K 100 S0 2 A B 10 R0 SS90 0 50 B9 2 A A
EWEYNS S, ## NDEA KEKREZMER
FRERKER,

3 4 #

(DRFEHEBIAEET ,NaNO, T &3 2 55
10 B A (E] A 56 . B A 8 I IRD B RE 45, NaNO, &
HEEP<0.05)TH;ZRILABKBETHERE
B, : .

(2)2 FEMEGT, BEH BT R K HT,
NDEAB BHEZHEBESL L7 /6 T RN ELE
B, HEDH ERREXAREAERR, FHE
B R EE A8 . BB B NDEA & B
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AT B HATHE—H B,

QOMHXELMTEA, 2 HEEEETAR
NaNO, HimBmME R AR+ ,NDEA S B S5
B NaNO, & & #H X 7 8 84K (P>0.05),
HHRAARBAZERET HEYMEO~28 HEX
K # NaNO, & BH AR Z W NDEA BHWEE
HE. ##HLEE NDEA S AMHXRYRE, 95
THBA&M T NaNO, & & X NDEA 7% i # &
HEREHE. BHF NaNO, FMBMART X R
BEHBEKX, RARAZITR P NaNO, & & ¢
NDEA # BN ERARHE.
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Changes of N-nitrosamine and Sodium Nitrite Contents in Cooked Ham During
Storage and Study on the Corresponding Correlations

Sun Jing, Huan Yanjun,Zhan Wenyuan,Lu Ruiqi, Yu Peng

(The State Key Laboratory of Storage and processing of agricultural products,
School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

ABSTRACT In order to study the effect of nitrite contents during storage on the formation of N-nitrosodi-
ethylamine (NDEA) in cooked ham, the changes of concentrations of NDEA as well as nitrite in cooked ham
containing various levels of initial nitrite under different storage conditions were determined respectively.
The NDEA concentrations and its correlation with nitrite contents during storage were studied in cooked
ham. The chosen storage conditions (e. g. 4°C and 25°C) were intended to reflect these ones which could oc-
cur in the routine storage management in the Supermarket. With the increase of storage time, the concentra-
tions of nitrite significantly decreased under P<<0. 05. Nitrite reduction at room temperature was more rapid
than under refrigeration. The levels of NDEA gradually increased with the increase of storage time, after
which it decreased. The rate of the increase of NDEA at room temperature was more rapid than under refrig-
eration, however, it decreased slowly at room temperature than at lower temperature. The correlation analy-
sis showed that both the correlative coefficients with the respect of different storage conditions were relatively
lower under P>>0. 05, however, the total correlative coefficient with the respect of refrigeration was slightly
higher than that of room temperature. In addition, the correlative coefficient varied largely with the increase
of added nitrite contents,

Key words cooked ham,storage,sodium nitrite, N-nitrosodiethylamine

(L85 33 TO
Gene Synthesis and Expression of Thermoacidophili
a-amylase in Escherichia coli

Ke Tao', Xiong Lan?, Shi Qingfang?, Ma Xiangdong®

1( College of Life Science and Technology, Nanyang Normal University, Nanyang 473061, China)
2( College of Life Science, Hubei University, Wuhan 430062, China)

ABSTRACT o-Amylase BD5088 is a thermostable and acid-resistance a-amylase from Thermococcus sp. In
this research, the BD5088 gene with optimal codon usage was synthesized by two-step synthesis method.
This synthesized amylase gene encodes a protein of 436 amino acids, without the nature signal peptide se-
quence. It was cloned into expression vector pET30a, and the reconstructed vector was designed as pET-
BD5088 and transformed into BL21 (DE3). Positive transformant was cultivated and IPTG was added into
culture to induce expression of the a-amylase. The recombinant enzyme BD5088 had a molecular mass of 48
ku which was analyzed by SDS-PAGE. The optimum reaction temperature and pH scope of the recombinant
a-amylase were 70~85°C and 5. 6~6. 0 respectively, The half life of the enzymatic activity at 100°C was 30
min, and the activity of BD5088 was not depended on the addition of Ca’*.

Key words thermoacidophili a-amylase, gene synthesis, expression, enzyme characterization
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