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Table 1 Classification of phenolic acids
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Fig.1 Chemical structures of five kinds

of phenolic acid
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1.1 #HRSiFH
BETR(98%) , M IR RIRZ W A5 W 5
T (97%) JfLATR (97%) A E R (98%) . T
R (98%) , L1 I5 A Py R A7 BR 28 Al 5 FL Ay ik
I H N BT = A6 28 A A BR A A
12 MNB[5EHF
ZF-90 W5 202 A0 X, U R H DAY
a5 KQ-300 5 B v as, Bl s AR A
FRA W FAL004 H 740 R, Bl EPALER 2
Al PHS-3C THHERRFE T, AR R I 0y
A A F ;UV-1600B 558366 T, 1 363k
AL BR A F] FXB101-1 g P XU T 146, 1
VAR ST A AR R A R 2 | s HH -2 00 15 IR K 7%
By, IR TR AT PR A A
1.3 RIEH*
131 PR XTSIV A TR M 1) 5
1311 P R e 8 o) IV il T 4 Vs B R i 2 8
BETR ORI iR T 7 IR AL
JF M 4y 0.1,0.2,0.5,1.0,1.5,2.0,2.5,
3.0 mg/mL MW 25 WS mL AR B AR
I pH 3.0 9 F7 15 R - W R S BN % v W 5 mL
Je 10 pg/ml B9 6E FR AN PR EVA W 5 mL, RS, T

37 “CE B 30 min, 7 BFIRCHS , JITA 2 mL 4 mg/mL
X SRR, FE S min, FHIMA 1 mL 2
me/mL R ZE 4 "W, FRE 15 min, T K
540 nm AP EWOLEE o WEERRITRE A

%%%%péﬁ@ﬁﬂ&mo (1)
A iAg AN JIn I T A A G R A ——
A [ e Ty 192 2 1) 6 TR T G 1 5 A A
T TR M 2H 1 TR ' i
1.3.1.2 S 07 s i) o) IV il g 40 3 s R B B2 i 4

S0 1 R R R O 2.5 mg/mL B S5 R R I
WS mL T B IN pH 3.0 19 Fr A R -
TR Al 4N 2% A S mL & 10 pg/mL V¥ R 44
PRUEA IR 5 mL, WA, F 37 ‘Clvi 10,20,30,45,
60,75,90,120 min, % 1.3.1.1 35 5 &% F ik K 540
nm A0 W78 OGRE TR BR
1.3.1.3  pH {H XF 0. 6§ B2 B 7% B R B 52 - 43 5
e ) 5% M B A 2.5 me/ml B 5 B R A W, 4%
s mL 7l RIS pH S 2.6,2.8,
3.0,3.2,3.4,3.6,3.8 WFTEE R - R = — fH 2% vh s
W5 mL & 10 we/mL V6 B2 M A5 7 W 5 mL, 1R
A1, F 37 CR N 75 min, 3% 1.3.1.1 Tk TR K
540 nm A0 E WO B THREIEBR R
1.3.1.4 PR bR WS RR M Y IE a2 Lkl e
P DR R SR 5 R DA R VR S (A) L R R[]
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LI SR KRR IE SRS R Bk
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Table 2 Factor level of orthogonal test for removal

of sodium nitrite

B %
KF AR FRIL) BRI )/
. . C(pH)
mg-mL min
1 2.0 60 3.0
2 2.5 75 32
3 3.0 90 34

1.3.2 P R %) SV fil e 1) 52 i)

1.3.2.1 [ R o 8 ik 5 %o 0 Al e 45 ol L T 5 11 5%
M KRR TR EER ISR FER. T &
ik T B T I R 435 oA 0.1,0.2,0.5,1.0,1.5,2.0,
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2.5,3.0 mg/mL ¥, W5 mL Tl b KK
SN pH 3.0 (A7 IR - W IR A AN R W 5
mL 1 mmol/L. ZH W 1 mL & 1 mmol/L WA
MR AR WER W 1 mL, IR 2T, F 37 °CJZ ¥ 30 min,
B BB FR L, INA 5 mL 5 mg/mlL filk iR £ %%
W, TEINEFALT (P 254 nm &b) BEGE 15
min, B2 mL B T8 T A 2 mL 10 mg/
mL X & L A R 1 U S min, FEATA 2 mL
| mg/mL a—-% & W, ##'E 15 min J5 T 525
nm Zb 0 E WG RE B A
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AN 7] e B2 T3 1R 4 10 R 1 W O B2 s A —— A
i T 2L P TR
1.3.2.2 J 7 B[] 6F SV i e BEL T 2 52 ) 43+ 5]
ic #l 5 H v J3E R 2.5 mg/mlL (19 5 o I R A U, 4% B
5mL T d, RREIN pH 3.0 Ay #7146 IR -5 IR
AN B S mL. 1 mmol/L — W IR VAW 1
mlL & 1 mmol/L VAl F2 81 A5 EV W 1 mL, TH2),
F 37 CJ M 10,20,30,45,60,75,90,120 min, 1K
1.32.1 W59 F 525 nm ARIE OGRS  THARHIRE
1.3.2.3  pH X MV fifd fie BE W 22 59 52 J31) I 1
Jo R FE N 2.5 mg/ml {9 5 FR R ER VAR, £5HLS
mL F U8 AR KA pH {E°4 2.6,2.8,3.0,3.2,
3.4,3.6,38 MIIT MR- & Mgz th W 5
mL .1 mmol/L — W VAW 1 mL & 1 mmol/L V.54
TR ENAR HEVE W | mL, ¥R 2], T 37 CIE 45 min, #K
1.32.1 15T 525 nm ARIE T GRE 1 BHIRR
1.3.2.4 T 1 BEL 0BT STV A g 45 1 1) 1E 38 AR Ak 56
FR A o R 2 S 4 L, DAY R Ik R (A ) L S i st [
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Table 3 Factors and levels of orthogonal test

for blocking nitrosamine synthesis

B &
KF o A(B R FRE) BB IE)/
y . C(pH)
mg-ml min
1 2.0 30 2.8
2 2.5 45 3.0
3 3.0 60 3.2

ol gy TR J5E ek YA B X IV TR A Y B SR I B, 5 2R
WHE 2, "EFRR., THERMYIERICAETH D
Mg D LA IR A B TR R 15 2 il T 1 o ot Ak 2
MIIE R TG BRACR IG5, WE TR T HFRIE ik
JE 5351 0.1~1.5 mg/mL 1 0.1~2.0 mg/mL B | i&
B o R B A o B MR KT 1.5 mg/mlL
8¢ 2.0 mg/mL J& , 3 B %8 TP TR
3.0 mg/mL I TEBRFR K, 73914 85.98%F1 90.78%
F LR . LA IR A FORR o i R EE R 0.1~2.5
mg/mL BV bR Z A AR I B A A, LT vk
KT 2.5 mg/ml J5 i bR 2T U] W4 n ;Lo i vk
JE 4 3.0 mg/mL BB BRF K, 73518 67.30%,
69.47%H1 69.20% ., HBLLL [ PG B J5 R AT i 2 B
T2 Xof SV 2 M 1 368 oV FH AR B AL RN T 385 B 1
T2 VA JEE VR0 85 A Ty TR ) ik P A 2% S 3R T 1R o
R E KT 3.0 mg/ml BFHR K Tk 4kek 25

JE R T R T LR R N 2.5 mg/mL UE 22K
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Fig.2 Effect of phenolic acid mass concentration

on sodium nitrite clearance
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2.2 [z B 8] X 0 A B SR B R A B2

£ pH 3.0, MR it & Wk J& 2.5 mg/mL () 554
T, 75 5 S A [RD T SIS T 4 77 o4k 36 1) S i, 45
WE 3, WETR., THERMYIERSCRETES
1% D L AS TR A B R, AR 1 349 2 B s 7 [ 3
I PR 5 VTR T A R AE SN Y [R]
10~60 min s X5 ST fiFf 182 44 114 7 BR 508 1B 3% 5 7 60~
120 min B 3 bR 238 T F 2% 5 ) B 8] 120 min B
TR EAT, W RS0 94.92% 1 97.46%
Fr SR DR LAS R A Fr B R AE ) B ] 10~75 min
BT, 375 I50% 23R I s 7 HsF 1) ) 348 o 7T 386 o 5 6 52 g B ]
75~120 min BHEFRFAEE TR . T HRIEH
— B0, YN FEAT MR BE 30 5 5B ] 120 min
BF I BRSO AR, 4 ik 94.52% ,93.80% Fil
94.22% ., 5 Pl R 459 J2 S IO — o HsF [) S % S A 7R
BT B A PN T B 0 S, 00 B S N
] 7 2 43 (R Al 6 LR 0 K 17 22 I S AR T R
S8 56 T S TR R 1 955 I 23 (5 AN 1) A8 g 2 2%
G 7% I8 USRI 8] 75min 505 261055
2.3 pH EX} LA B 5 BR R A R0

T W R 0 i Wk B 2.5 mg/mL J W B [E] 75 min
4R, %58 pH B X 0 i iR 40 375 Bk R A 2
SEIRLULIE 4 5 Py R X VA AR N B T BRI X R
BE pH (B Y 3G RSG5 5 055, W IR TR
1E pH 2.6~3.2 I, 1 bR FEAA S 7E pH 3.2~3.8
BF B pH A 3G K BR 2 W W) 5 43 BIAE pH 3.2,
3.0 W BRROCR fe b, W BR AR50 h 94.04% ,
97.66% . & IR LR R AN LR TE pH 2.6~3.2
BF, W BRBOR S pH fH &2 IEAHC; 7£ pH 3.2~3.8
B TEBR R AR IR T A IR Y A — 3, Bl pH
E A3 Kamiw o 3X 3 B AR 43 5 7€ pH 3.2,3.0,
3.2 BPUE BR AR B by, I BR 50 94.06% ,
94.36%7#1 93.80% .,

A BFFEPIR B pH B i 5 5 e b R
B e e 2 R 52 e 5 A R ER Y SO, HL
FABH Xt pH (A HUR, WEFREA K
ZINFRHE FERA T FREE P AAER E5 H
CSA W N STV N =B S v e 13- 7 28
e, RRE T AT . T &R R LA
% T S i 12 0 140 35 BR RORTE pH 3.0~3.2 [l JECK
Z5 . AR pH 3.2 U5 2Lk
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Fig.3 Effect of reaction time on sodium

nitrite clearance

- VLA RS
110 - H’gigﬁ
® —— LA
2z —— I
g % SRR ‘—'"”~—\,,\7’7 THR
&35 90t
Z 3
23
g 2 g0t
=
L E
= E
£ 701
=
=3
w2
60

26 28 30 32 34 36 38
pH

4 pH 3 IREER$H B B R 9 2 0

Fig.4 Effect of pH on sodium nitrite clearance

2.4 ERERTE R L AN ER $ A0 IE 35X 08

HIER 4 Al 0 TR 7R A SR LR
M2 A R AR X AR A ITE BR % & R
f9 1% 22 A6 70 900 N : Row> Ren>R >R i en Rex>Rix>
R>R iex Ruy>Ray>Rey>R ey Ruc>Rac>R >R i
M Re>Rw>Rep>R i zn, VLHIIX 5 F LAY 3 4> B
RIS Tl iR 22 IR A5 R TSR L M 5 Fib
Py TR 4 L 0 A Rtk AT A, TRV | B IS
(] \pH i 34108 SI7. i 2 51 1) ¥ B A — i S e, %
BT, & SRARZ T R pH {H> 5 I
(] > P93 PR MR 32, e 205 KUK R ALBAC oy A 3BAC i)
R 1% S5 B VR 2.5 mg/mlL ., A [E] 90 min pH
3.0 g R o1 12 e 3.0 mg/mLL 521 B[] 90 min |
pH 3.0, JFULZEIR 7 B TR 4 1 52 Wi Sy B g 1 [] >
My PRV 2 >pH A, e LA & 8 ABLCo; T HIRA
FR2 6 Sy pH B> 1 IR vk 5 > e B 1), B 20 &
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K ABCyo JEILHTR R T A MR AL B4l
A — B, BB AR R W 3.0 mg/mlLL S I [R] 90

min .pH 3.2,
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Table 4 Results of orthogonal experiment on removal of sodium nitrite by phenolic acid

I K BR A T IR %

X Ie 5 = 7 A B C
M X Y C D

1 1 1 1 1 93.19 83.30 83.10 80.61 95.74
2 1 2 2 2 94.67 87.96 94.55 94.24 97.25
3 1 3 3 3 91.43 88.48 98.21 97.81 97.29
4 2 1 2 3 90.97 78.43 89.71 88.49 94.00
5 2 2 3 1 94.51 93.66 95.01 94.07 97.01
6 2 3 1 2 92.24 87.79 93.17 93.58 96.50
7 3 1 3 2 93.84 86.86 94.01 92.79 96.28
8 3 2 1 3 90.90 76.28 89.03 89.96 93.49
9 3 3 2 1 93.09 93.82 94.32 90.25 97.25

ki 93.09 92.67 92.11 93.60 BT EA

ko 92.58 93.36 92.91 93.58

ks 92.61 92.25 93.26 91.10

R, 0.52 1.10 1.15 2.50

ki 86.58 82.87 82.46 90.26 2R

by 86.63 85.96 86.74 87.54

kx 85.65 90.03 89.67 81.06

R, 0.97 7.17 7.21 9.20

ks 91.96 88.94 88.43 90.81 JRILZBR 4

ko 92.63 92.86 92.86 93.91

ks 92.45 95.23 95.75 92.32

R; 0.68 6.29 7.31 3.10

ki 90.88 87.30 88.05 88.31 A

ko 92.04 92.76 90.99 93.54

ky 91.00 93.88 94.89 92.08

R, 1.16 6.58 6.84 5.23

ks 96.76 95.34 95.24 96.66 TARA

ks 95.83 95.92 96.16 96.67

ks 95.67 97.01 96.86 94.93

Rs 1.09 1.67 1.61 1.75

oM WEFRX. UMY, FILER;C. HiR;D. THR.

I Bl 64T 07 2200 B A5 R WL 5. 5 R
P R R AR 1) PB4 /N T 0.01, 156 WA B R4 8 25 it
WRETR PAEY KT 0.05, 6% 25 TR W2 | %)
ST PR 4 A 35 B A 5 B R vk B2 | g B[] pH
HX, HER JFILRRMELRAN A HNE (B
T VA ) Xof SIS T M 1) ¥ B SR 24 A b 3 M R i) (P
0.05), M & FRRA T FIRAN A HFE I W FHH
M (P>0.05) . & R R LASIR M& F R ALY B
DRI 25 (S5 g ) ) Xef S i 2 4 1) 975 B 2R 0 S0

PE22 5 (P<0.05) M b 3 1 25 5 (P<0.01) Fil i 25
225 (P<0.05) , M & FRM T HFRAN B HER
JC B F M2 F (P>0.05) , W TR A SR AL
KRR C IR ZE (pH) X I il iR 4 B 335 B =R 0 5%
mi) 1k ) 85 25 Pk 7K S (P<0.05) 1T 75 55 iR I T 7 R
I C RFERRE 8 E MK (P>0.05), W%
TR, T ARERALAY 3 N IK B R X W Y
TR A T bR R A B R, 5 PR R Y R L
ATRLREL, T AU 3 4 DK 2 A ik U A i BR
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Table 5 Variance Analysis of orthogonal experiment of phenolic acid scavenging sodium nitrite

28 51 xR o fo df 5 F Sig.
AT R B 77 456.120* 7 11 065.160 43 217.654 =
A 1.876 2 0.938 3.664
B 2.085 2 1.042 4.072
C 12.400 2 6.200 24217 *
£ 0.512 2 0.256
%t 77 456.632 9
T B 67 298.789" 7 9614.113 10 633.512 =
A 77.502 2 38.751 42.860 *
B 78.887 2 39.444 43.626 *
c 133.899 2 66.950 74.048 *
£ 1.808 2 0.904
it 67 300.597 9
BB B 76 905.694° 7 10 986.528 29729.923 =
A 60.615 2 30.308 82.014 *
B 81.345 2 40.673 110.061 =
c 14.419 2 7.209 19.509 *
£ 0.739 2 0.370
it 76 906.433 9
P4y B 75 228.201° 7 10 746.886 8 758.827 =
A 74.414 2 37.207 30.324 *
B 70.633 2 35316 28.783 *
C 43.684 2 21.842 17.801
% E 2.454 2 1.227
it 75 230.655 9
T A LA 83 113.965* 7 11 873.424 11527.223 *x
A 4335 2 2.168 2.104
B 3.947 2 1.973 1.916
c 6.090 2 3.045 2.956
£ 2.060 2 1.030
it 83 116.025 9

TE A B 22 5 (P<0.01) 5% o I 3 22 57 (P<0.05) 5 %5 F1 . JC W 35 22 53 (P>0.05)

2.5 FHERRE K X 0 A Bk BE BT 2= A4 22 1

7 pH 3.0 S W FA] 30 min M55 1E T, %% 5
T gy T I A 8 X IV i i BEL DRI 2 (g 5 ey, 45 2R DL
Pl 5, BB TR T A R AN I ¥ 3 K, BHLT
M e & U RO IR T & TR . LSRR A
BR, FTUE N, WETRRAT RGN
R, BELUT STV il o G G P 80 AR, o A S A A
Bk, Hoh TR 0.1~2.0 mg/mL B X}
P i JHig BELIBT SRS R AR, S PR IR 2.0~3.0 mg/

L ST g BEL BT 238 AN P B 30 00 55 K L BRI 2%y
91.28%, T &I EH AR THRE TR
AR IR NN 0.1~0.2 mg/mL 1 0.5~1.0 mg/
mL B SURIIG 78 H AR 3 Bl OO ORI
Bl AH AR S0 R A 3 R K BH T3 93.84%
TR, JE LA IR AN RIIR 3 iy 2 14 BE s fin £
(R 185 T BEL T STV - S0 1 2680 R A R AR | R
EHEOCFR . 3 iy 12 BEL 0BT SV % Jie 5 1 A RIOR 72 W5
I 3.0 mg/mL B A BB 3, fe K BH KR 43 5 oy
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86.99% ,85.25% 11 88.36% , 4455 % &, , Ve WU 2
JR AU N 2.5 mg/mL R 22K
2.6 [z R iE) X 0 A B REL BT 2R B9 241

1E pH 3.0, W3R it it e 2.5 mg/mL #1945 1
A5 SN S ) X STV i i L U 3 1) 52 i, 45 SR D
Bl 6, S 10 min B 5 Ff i @ 6F S i i i) BH 1y 25
B 50% , Bt 2 52 0 R [ 0 38 i, BH W7 0 i i
B T RACR A Ok B T LU Y TE RS SO B
B, RO IR R T A WL A S R BN T A
TR R LSRR A LR I TR AT A RO I
1it5 i 119 BEL BT 28 ML 10 min 15 14 85.40% ,82.97% %)
120 min A} 11 95.31% ,94.75% , Z{EAL A 9.91% A1l
11.78%., & 5.8 | Ji JLAS B A A 5 8 X 0 il Ji
B BELIBT >R A 10 min B %) 57.50% ,56.53% ,53.04%
#) 120 min i (1) 93.87%,95.31%,95.15% ., 5 Fhi
% X IV i iz %) BEL W 38 76 52 07 45 min B € 7 81
Fé, Sz I st 1] P <X IV 7l g i L DT R B i S K
HIRSRREVR . SLr A5, BRI I ] 45 min
UG 2R 5
2.7 pH &} T A4 B% BB BT 2= 59 S 11

TE W R i 5 v B 2.5 mg/mLL 52 B 5[] 45 min
BT , %58 pH (B SV s Fig BEL DT 23R (1% 5% i, &%
HULIE 7, BfAE pH {E ARG K 5 T i % 0 i i
RELUBT 5 52 (Y i Ak BB Ak L 5 A iR R
TR 45 05 2 AR AE pHB.2 Kb 11 53 41 4 Bl R (7
T JRILARR AR T EFR) WA pH
3.0 4b T 7 R B BT IV B £ P BECR B 2T S
Hh 4 Ry R, H R R BH KT 3 91.25% (pH3.0
Aby, B TERAE pH 2.~3.2 I BH W7 I A A
BOREA B EEES 2 pH 3.2~3.8 i, pH {H %
K, BELUST il e B BB B 2, L R B T %y
87.85% (pH 3.2 ib), & HMR J5& LA R A A R R
£ pH 2.6~3.0 I}, BH W7 i e 5 AR B pH
) 388 K 38 58 5 AE pH 3.0 A BELIKTT SV i Bl 5 1l 4 %%
Haely, Has KB 5390 R 72.43% , 86.88% Fl
86.12%., >4 pH KT 3.0 I, 7 5 iR X6 IV it e L boie
R FEAIG 5 D LS TR A 7 1 %o IV A i BEL 3
73 WIAE pH 3.0~3.4,3.0~32 i LB FH £ R 4
pH KT 34 8 320, BHAFRFTLR, ZLGH
JE |, PEHL pH 3.0 #5225
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Table 6 Orthogonal experimental results of phenolic acid blocking nitrosamine synthesis

, A e LW /%
KB 5 % 3 A B C
M X Y D c
1 1 1 1 1 88.65 7163 65.35 53.58 88.53
2 1 2 2 2 90.67 80.82  87.64 83.51 95.32
3 1 3 3 3 93.21 8720  94.67 95.10 94.94
4 2 1 2 3 91.21 73.89  84.00 83.63 93.55
5 2 2 3 1 93.60 9070 90.38 84.32 95.39
6 2 3 1 2 89.92 76.73 82.89 75.89 93.14
7 3 1 3 2 87.44 81.70  90.47 85.82 94.95
8 3 2 1 3 90.00 63.02  77.09 75.38 89.19
9 3 3 2 1 91.67 93.08  90.13 82.65 94.23
ko 90.84 89.10 89.52 91.30 e
ko 91.58 91.42 91.18 89.34
kay 89.70 91.60 91.42 91.47
R, 1.87 2.50 1.89 2.13
kn 79.88 75.74 72.13 85.14 & amu
ki 80.44 79.85 82.60 79.75
ky 80.93 85.67 86.53 76.37
R, 1.05 9.93 14.40 8.77
ks 82.55 79.94 75.11 81.95 JB )L iR 4
F 85.76 85.04 87.26 87.00
. 85.90 89.23 91.84 85.25
R, 3.34 9.29 16.72 5.04
Fu 77.40 74.35 68.28 73.52 HEgm
Fn 81.28 81.07 83.26 81.74
b 81.28 84.54 88.41 84.70
R, 3.88 10.20 20.13 11.19
Fus 92.93 92.34 90.29 92.72 TAma
oas 94.03 93.30 94.37 94.47
Fas 92.79 94.10 95.09 92.56
Rs 1.24 1.76 4.80 1.91

WM TR X. MR Y. FILRRC FFRD. THMR,



236 %3

BERUK & P 5 AR B BR 4y 4 B AN RS 64 BT R

47

H 0 Bl AT 07 25 o0 A R LR T, 5 Fh

iy BR AR AL (4 P AE Y/ T 0.01, i BASE AR, & 2%, i
WRET PR T 0.05, Pl iR 22 WA 3 K
I 2 B Xof STV 4 e £ 1 EL W A FH 5 18 R VAR 8 |
NI E] )pH (EA 5C, FEMMN A HNE (RKE)
ﬁcl%@mﬁﬂﬁ%%m%mﬁwmﬁi%
M (P<0.05), T & R 5 LA R & # R
MTEHERMK A RNEM CHNEIXEE YW (P>
0.05), HEM JFILARME RN B &R (K0
BFIR] ) XoF SV A Jie 45 8 9 BEL BTV 20 1) A i b =5
225 (P<0.01) 2 35 1Pk 22 55 (P<0.05) Fl ik 35 1 22 5+

(P<0.05), TEET®RMT HFRMN BHRERILEE
P2 R (P>0.05), W ZAPral e FRAT
FWRI 3 PR 28 25 2 b SVl Jie 5 o 1 BEL I 6 A
BEM W AR HERWERT A, BT
RN T /IR 3 IR ZE A R (MR ) B A
K (R BEFEN) A1 € & (pH) 78 2 B 1E 38 At 1k
B RE HLTCR KL B, 2% 5 Rl iR L[] i 47
TEAEI G, s B B AN — o 2 g Bl 22 1 T
KB AERCR .

M DL g Sl B r o R B H e 2
BRfE Tt AR, BB 5ix 5 R R b

R7 BEREAHTHERANEIRBAESN

Table 7 Variance analysis of orthogonal experiment of phenolic acid blocking nitrosamine synthesis
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Studies on 5 Kinds of Phenolic Acids Inhibited Nitrosation in Simulated System

Ren Shuncheng”, Niu Baoging', Zhao Wenhong', Xie Dongdong', Zhu Xiaoai', Wang Shenli', Liu Zelong*
("Henan University of Technology, Henan Provincial Key Laboratory of Natural Pigment Preparation, Zhengzhou 450001
*College of Food and Health, Beijing Technology and Business University, Beijing 100048)

Abstract The effects of gallic acid, coumaric acid, protocatechuic acid, vanillic acid and syringic acid on the clear-
ance of sodium nitrite and the blocking rate of nitrosamine synthesis were studied. The operating conditions of phenolic
acid were optimized by single factor (phenolic acid concentration, reaction time, pH) and orthogonal experiment. The
results showed that when the phenolic acid concentration was 2.5/3.0 mg/mL, the reaction time was 90 min and the pH
was 3.0/3.2, the five phenolic acids had better scavenging effects on sodium nitrite, and the scavenging rates were more
than 75%, among which the highest scavenging rate of syringic acid was 97%, followed by gallic acid (94%). When
the phenolic acid concentration was 3.0 mg/mL, the reaction time was 60 min and the pH was 2.8/3.0/3.2, the five phe-
nolic acids had a strong ability to block the synthesis of nitrosamine, and the blocking rates were more than 50%. A-
mong them, the blocking effects of syringic acid and gallic acid were still the best, 97% and 93% respectively. This
study provides a theoretical basis for the better application of phenolic acid in meat processing.

Keywords nitrite; nitrosamine; phenolic acid; orthogonal optimization



