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Influence of the acidulants on the acrylamide and other indicators in

fried cured beef

KA
shME T B BRek A
7 4 Bk

Key words :
fried cured beef; acidu-

lants ; acrylamide

155 H#E:2016 — 01 - 05

N 1 1 e Looxl2 32 12 2= 1,2
HARE TR o KE 7, 5o ", KR
HU Yong-jin' ,DING Xiao-qian' , GU Da-hai"”> ,PU Yue-hong'*, GE Chang-rong'”

LZERLRF RERFEARFER, 28 &Y 650201;

2 ZHABES M I IEEARFRFN, Z 8@ BH 650201

1. College of Food Science and Technology ,Yunan Agricultural University ,Kunming 650201 , China;

2. Research Center of Livestock Product Processing and Engineering Technology of Yunnan Province ,
Kunming 650201, China

FE R T AR G DR B G R IR 4 Bk A B R BIR BB G RIS
BRI RIEF TP ANBIEAS TR LIS Yn. EREAN, TS
BRI GER RIRIY R E KT F T RBtae &2, T B o RE R
7 Wi e i A ) ik B R K, A 92. 0% ; KLIB B BRI R R 693 m T & B M
Bk e 0 A ) B R U8 S BRVEVR R JE A 0.25 wi% B, A Bl h R R G, &
92.5% ;T E e K5 LR HE B RILR RO RA L E BRA R A £ 69 R R
BB G BRI RIR R EMBEAERF Z57F(P<0.05). L4 T et =3z
P VAR 0. 25 Wt 68 B BRI IR I3 L6 T ik R A ) 7 M B 69 2 AR

HEWB: =& 4 &3 AL 3 885 8 (2012HA009)
EEBN ARE(192—) , B, =h B ABEA, ZHRLXPHIR WL, ZZAET AN REL RS AHH K.



- 56 -

H254 201647 H 431 % 541

Abstract : The inhibition of the different kinds of acidulants,such as citric acid, fumaric acid, tartaric acid and

succinic acid,and the different concentrations of tartaric acid on the acrylamide of soaking cured beef were

studied. The results showed that the fumaric acid, tartaric acid and succinic acid, all of them had significantly

effects of reducing the acrylamide contents on cured beef, tartaric acid solution could inhibit 92. 0% of the

formed acrylamide. With the increase of tartaric acid solution, the inhibitation rate of acrylamide in fried cured

beef decreased. When tartaric acid solution concentration was 0. 25 wt% , the inhibitation rate of acrylamide

was the highest and reached 92.5% . With the changes of the types and concentrations of acidulants, the mois-

ture concent,reducing sugar content,free amino acids and protein content of cured beef had significant differ-

ences( P <0.05). In the actual production process could be soaked into 0.25 wi% concentration of tartaric

acid solution to inhibit formation of acrylamide before frying.
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H) 775 Multifuge 1 L 5 2B 0 #L, 3¢ [E Thermo
Fisher 2y 5] 7= Milli — Q # 4l 7K HL, & [E Millipore
OAF55 ~200 L B, 100 ~ 1000 wL B3
1, it -1 Socorex /] y% ; Biochrom 30 + Z K2 H
BN, 9 [E Biochrom 7.

1.2 4TEH#EmIGE

1.2.1 4 FBERALE KIFTEIK
5 cm x4 em x0.5 em HOR, BEE 200 g 435
BT THE W 2 he 1)0.3 wt% FriE R
7.0.3 wt% & LRI 0. 3 wt% Tl A1 FRIA TR
0.3 wt% BEFAMRIEW ; 2)0.25 wi% ,0.50 wi% ,
0.75 wt% ,1.00 wt% P51 BR VAR

1.2.2 MESFTFEMEHE HREEFENFT
EAEZER NCE 1 h, Wi T/Ka)E, &EF 170 C
REZIMHHAE 4 min KRS A2 R B A
LA 2E4%, T 4 CUKFaIRAr 25T

1.3 REBRESENNE

1.3.1 STEHERLE  FRIBOKIEG R
2.000 0 g ‘B F 30 mL B4 A 10 mL
PFEEVA VR BT 3 min, BB V5 0> 10 min (%3
15 000 r/min) , B 3% 5 mL i A Carrez [ ,
14 100 pL 250> 5 min (% 15 000 r/min) ,
B2.5 mL FVEWINA 7.5 mL iF C e, %
FIECEE,40 CAMBEAR T, IIA 1 mL 281K
PR35 2 min KRR ATE LS 9 HLB /NE O
A1 mL K 1 mL Z2 8K TG L), & L5l
S RS IR AR 0. 45 pum 7K FR B
W AR 25

1.3.2 HPLC-MS/MS # il 7 ¥ Bt b & 14
A0 B AR DU VR 28 rm ASOBORE 0 1 SR A T TN A
P i g D . G 7y =X 5 S 1z s D IG5 9 4
FEHE 0.002 m/z; AT [H] 0. 500 s ; 4k
1058 Q1:0.70 FWHM ; #E 4 75 2 0 14 F1
HAh BT 28004 1 fk 2.
1.4 4TFBEKSEENE

AT K& 'S RE L2 ERRE
GB 5009. 3—2010 & i Hr 7K 43 9 I 2 ) 47
7€ .
1.5 4$TEZEEESENE

AT B SRS B2 R e A R bR
GB/T 5009. 7—2008 £ i H i J5Ub 1 Il 7 ) ik
AT E .
1.6 FTEREEERZENNE

AT EU B AR B R R R R
FRIE GB/T 5009. 124—2003 (£ 5 1 & JL 1R 11
D7 ) R FHZEER B 3l 3 B G Tl
1.7 $FBEEARSENE

AT EEAR S ESREN L 2E R RE
GB 5009. 5—2010¢ £ & &5 1 BT iy I o ) #E 47
ER
1.8 ZitoH

TS 3 W Bl B 4R
SPSS 11. 0 ZE it Bk, R 8 1 & Oy 22 70 i
ANOVA ( analysis of variance ) , Tukey’ s Z T .
BSES T EA .

& 1 HPLC - MS/MS # il 5 ¥ B Bz 4 4F P A8 % R A ¢

Table 1

Relevant MS parameters in the condition of HPLC-MS/MS testing acrylamide

PR WEE AL/ B HUE Ny/bar SEYSON, fidt/ (L - min™") FlifS Ar FisB/bar BANE RS/ C B FURIEE/ C

ESI + 4 500 0.4 4

8 180 1

K2 W g S AT A
Table 2 MS analysis parameters

AR LR ERELLE SN BT m/z TR T m/z R A fE f/ eV
A TR Acrylamide ESI + 72.05 55.04 10
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Table 3 Effects of different types of acidulants on

]

acrylamide in fried cured beef

G OBLIES) RS /g - kg™ IR/ %
ZH4 CK 150.42 +0. 68" —
FrE IR 57.47 +1.15" 61.8
& SR 12.85 +0.01° 91.5
A PR 11.97 +0.01° 92.0
EIRR I 20.60 +0.02° 86.3

S BOR TN BRI 5 [l — 81 o R [F) 5 2 5 6
#(P<0.05), FHE.
2.2 ERBRFIFRESS IS FE P E RIS
FREGFS 0

ANTRIRRSE BRI AR YL X T A A T T K 4
ISR U R A AR AR B Y R 2 2R L
4 hEk 4 AU BRI BIR I R e
HK & R, O (41,40 £0.26) % 5 BEFATRTR
LSS T T EL R SRl & B I, R A Ak
JAE B B ANAEAE 0 25 57 s AN R R R R AR IR 1
SRS T I b R R A W] B R, L
B Z AR 25 25 5 s TR R L S itV E AT
EEA RS EA DV R, ARz 4
T8, A B S BRI, 9(20.07 £0.16) % .

I A R BE AT AR TR e IR I A
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Table 4 Effects of different types of acidulants on the

other physical-chemical indicators of the fried cured beef

AbFEA] KRGy i/ P RS %
25 941 CK 29.63 £0.47°¢ 0.83 +0.01°
PRV R 33.73 £0.40° 0.25 +0.04"
B IR 37.03 £0. 15" 0.25 +0.02"
ARV T 31.77 £0.25" 0.26 +0.01°
BRIAMRI I 41.40 +0.26" 0.19 +0.09°

URERAL RS R G (mg - kg™ ) HEABTE /%
25 [{ 4] CK 1127.48 +2.14" 23.54 +0.23"
FrERR I 727.03 £2.97°¢ 21.46 £0.29"
W R 787.20 +5.12" 21.06 £0.18°
WA TRV 672.87 +2.24* 20.07 £0.16°
IR 584.97 +2.21° 20.56 +0. 14*

T MR AR T R I, T A BRIZ S 4T
B D T B % i B A, L LAt A B i A
AN TR 3 T R — 2 IR I A R T VB VAR JEE X}
A B P D S TR e B S R I
2.3 BABARRKEXNMEFTERRGE
E =R

TP 7 R T VRGP o A1 B s Tk e 7 2
SMEE R 5. R 5 AT, BEE A BR VA TR
WP ARG, 25 B Hh D I e 55 e S B o
(R B, XoF AT s TR e %) 00 o 3R Bl =2 PR AT, 45 4L
Z [RI A EE G & i 2 B 25 5. Y A TR
TR BE R E] 1. 00 wt% B, P75 Tk e 30 1) 2R (X
4 68.0% ; I A TR IR MR R 0.25 wi% i,

A5 BARERRENWEFTEF
M BE a2 09 R
Table 5 Effects of the concentration of tartaric acid

solution on acrylamide of the fried cured beef

Mm e s ke R
0.00 45.49 +0.02" 69.8
0.25 11.27 £0.01° 92.5
0.50 29.07 +0.01° 80.7
0.75 33.03 +0.02° 78.0
1.00 48.13 £0.01° 68.0
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Table 6 Effects of the concentration of tartaric
acid solution on other physical-chemical

indicators of the fried cured beef

AR R B/ wt %o Koo/ % RIEWES R/ %
0.00 33.53 +£0.31" 0.45 +0.01"
0.25 22.73 £0.29° 0.36 +£0.01°
0.50 31.63 £1.18° 0.43 +0.02°
0.75 29.97 £0.32° 0.39 +0.02"
1.00 36.27 £0.33" 0.44 +0.02"

Wk o DRI E R
0.00 1012.67 £1.01"  34.32 +0.13°
0.25 642.50 £1.50°  39.35 £0.25°
0.50 814.00 £1.61°  35.32x0.24"
0.75 647.73 £2.05"  35.03 +0.13"
1.00 857.27 £0.90"  32.28 +0. 14"
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7 U H PR T ) 410 ) 3T T T 44 TR T TR

WREN 0. 25 wido I, PN AR IE I 410 1) 5 o e, 38
92.5% . T B HABIEARAEA R AL P AF T R
ARFERES(P<0.05). AL, 74 T B b
Tt AR, A AR 0. 25 w9 1 A4 BRVA AE N
PR P A PO AV 1 1) AR AR AT 4 PR P4 2 i 7T
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