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The Study on the Blocking Effect of the Compound of Spice Extraction on
the Formation of N-Nitrosodimethylamine

MA Li-zhen, WANG Rui, XIONG Yong, ZHEN Run-ying
(Department of Food Science, Tianjin Agricultural College, Tianjin 300384 ,China)

Abstract: Based on the optimum conditions of the cutive substrate from cassia, pomelo-hull,
aniseed, pricklyash, The blocking vitro tests to N-nitrosamine formation was performed with the
different concentrations of the extraction. Then prepare the solution with the best concentration
of all those materials,and the blocking rate was tested. The best meditation effect was achieved
when the concentration ratio of cassia, pomelo-hull ,aniseed and pricklyash was 2:1:4: 3,
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U5 A ANRSMRB BRI T A7 5 B A X T
R E MR AR, o PEESERRE, £
£ N-TH N RBFARKER, 4F
W, FE R N-— F & F 7k (NDMA) &
SE i B FELUST 4 F e BH B, A 4 BHL BT 3R i B B AR
FENBHHANRS . ERFFRERY YL
WA R B I H TR R I RGE .

REFkELAREMEANER. ER A
Rl 4 HMRAFEH ERAHBIREGT
15 SR O, A AL B VR 0 b AT BEL BT T A
Bed R, MR k) REMEREIITED
1 S 4 SR L 4 BEL BT S, 3 T OFF 3 o LR R R W TR
FHLUST N-TEAf B & IR B E IR R R IE R ER
BREZGFTHANBRREH#T4IER 4K FERRK
B, f o b 3 N-0. 5 A L OB 0 SR b 480 4 ) R T
KB,

1 H#HEF*%

1.1 ##
111 BH EWHEHBRETFERERE AR,
EW3MEFER ETERANBIERERM: ¥
TSR EEERNAOKBHER . BEARE
FREERTER.
1.1.2 % DHG-9240A % g 45 1 & X T 42
Pl, B XS LR A A BRA R HIE ;752 B 4L ST
RAYXREIT, LEEFEHHEURARAFANE;
WHY-2 BERKBREH . LHA2ZEBEES
{88 %3 ; CTF-200 B B s My R ML, Rt 2
PLBR B RoO RUEH R RS, LR AEREA
BRI HI%E ; SHB- I RBEHR X ER AT E . BME
WR A R B 4l 1 SW-CI-IFD B % TR,
HMELREH R EH & KQS0E & 75§ 1F
Ve BILES B ARAF HI#E:1 000 uL B
B, EEES ST IBAERAFGE.
L1L3 &N XKZE. B KZHK.FERH,
MR, o BN, IR, M Eh B SR, BN, T
Wil B, DA B3 A b, B B KB K KAk
BAF RSP L, TR EEFRER, THEEER
I N A1 b (A R f L R
L2 REHZE
1.2.1 BEERE&H
RS BBRAET B REY X N-ZH
HTMEOHEERENERR. KELEFERP
BEL B8 T S e AR B T M TR R AR B AR A
HEMFENANAMER4HEERPESE

YR RAERRRARE 1.
F1 BERREH
Tab.1 Optimum extraction conditions
LEE) B/ B 7/
FER BN mwnmu 0 C h
BEE K 100 70 5
WMFR WHE 70 70 5
N X 100 80 5
W RE 50 70 5

SHREEERS ¢, UERM 15 mL B F
FRTHBEMNER 17 hEKBRS ERBELSHE
JE R ERIDIER THN, RERALBAKE
i, EAZE 25 mLBFIREW, & A DUKMER R #
BBEHMEEESKRE HEEAE 25 mL, AR
VIR .4 CREEH.

1.2.2 MBfFXE

1> BHWT N-E 75 B2 A iR R 3

FEEMARERNOESG, —FRERSUHRM
FE 37 CAMT AR P ETHEY, KNR W
F:

(CH;);NH+NaNQO,—— (CH;);N-N = O+
NaCl+H,0

LR

(CH;);NH+HONO——(CH,),N-N=0+
H.0

LAEFFHNERBRFREAMA—FES T
WEME BRI ER UHRAER, B
WA 5 0 RS Rk BN » SR B BELIE N-—F 3 W S ik
HERE B, BT A EEE &S TER N-=
BB V40 i B ) 2 20 ofe ST ek 4R B 47 L 06T BB ) A 5R
55,46 B N-Z B 2 0 A B R /0, 4R B4 1 B B
Bk, RZ W5,

2) BfaRHE

EEIEBHT, P ETHETFHER

EAMPREMEHRAR, RAT -

H,0+ (CH,), N-N —0 %, (CcH,), NH,* +

NO*

THRBR SN BAEREHRRERALE, BY o F
BERGERLEBLAY. Ao B itz
B 0 R O AR, MR TR O B B R/ BT H 8 N-TE
WMEESEMED,

3) BIELR

B 0.5 mol/L pH 3.0 fFr B RR 4H-Eh IR 28 W
5.0 mL,f0A 1 mmol/L 8y ILAEEE4N 0.5 mL, MA
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BANEBAER 1.0 mL, B0 1 mmol/L B — H B
0.5 mL,RAFHENIEREAST 10 mL,37 CRIA
RM1h, MLOmLERMMBEBRERELY 7 cm’
I, A 0.5 mL T B 54K 0. 5% BB BRANIE
W, F 15 W SSMT R4 15 min, WEELT &K
15 cm, BUHJE A G B 4380 1% B % S R B PR A
R0 1%H o« ZERS 1.5 mL, UK EWE B K
BEH N 5.0mL, HE 15 min BARFAEKK
525 nmit &0 E KR E.

R ERMBRAGFR T Mz LR, &
HUoeE it Bk,

PRI = ((A,—A.)/As) X100%

Ao R N L e B 8 32 70 1 28 R B IR B
185 AL 9N A% 28 2 OB B R O BE 1
1.2.3 #2RFEBKE BHAHTRREEBEKE
Bt N-ZH T BT R R, mAZRR
W AR R 0.0.05,0.1.,0.2,0.4.,0.6,0. 8,
1.0.1.5.2.0 mL, #% E®RJ7E#1T00E , R e
0} B CERf VCO) filgs 1 xd B (R BT AD , 1T &
E—EHe BREK R, BT .
1.2.4 R Amibeihit NEEZBEHE.H
FENAEBREERBREGRBRYPRESR

WHL REEA RN MEERRRS, iR W
T AR ME NAERYBEERREAGR
BRI R R AR, LIS AR R 3 N-Z
P 2 7 T B A L BB R Oy % R A AR, 6 AT Lo (4%)
ERAE,HRAKFRE 2.
%2 BRESRILERKTF
Tab.2 The factor level of the best compound ratio

R AR B CAfi D
K IR 53¢ 1 3.8 3 R
#FB/mL &EE/mL #F#E/mlL EB/ml
1 0.5 0.5 0.5 0.5
2 1.0 1.0 1.0 1.0
3 1.5 1.5 1.5 1.5
4 2.0 2.0 ¢ 2.0 2.0

T AT RERMFEBBEER 2 ARIANWERRERG E
%% 10 mL 5/,

2 BREH5H

2.1 AEERR
AEEE WK E R RBGE & VC X I e &% BT
ZW#E 3.

£3 FRARREHRNHER VC 3 N-Z 3 TR R ) BRUT &

Tab,3 Different concentrations of the extract and the VC for inhibitory rate on N-dimethylnitrosamine %
AR B %R ¥ / (mg/mL) )
’uA 0 1 2 4 8 12 16 20 30 40
vC 0. 00 21.51 32.80 41.94 53.76 69. 35 77.96 79. 587 85.48 84.95
R 0.00 34.16 49.07 61.08 72.05 75.57 81.16 81.37 82.61 81.99
AL 0.00 20. 40 43.23 47.68 54.55 60. 61 66. 06 72.12 77.24 77.58
Nl 0. 00 4.59 26,15 40. 31 48.30 53. 49 62.28 67.27 76. 65 71. 86
FiZ::| 0.00 8.06 21. 06 26. 37 41.21 60. 26 64. 65 74. 36 78.75 73.99
90
80
ME3THEEBERMERYERKEE 70t
0~30 mg/mL B, X} T 7 e 2 A 40 BEL B§F 38 26 O ~ ol v
82.61%, MR KEHL T A, HEEMA BT Baol +%§
. = —h
- R 45 I 24 P UK P A B 4 mg/ml LB 20l Sonm
——
U7 6 R VT 360 60 06 5 [B1 A%, b B¢ 3 4 AR 1 4R B ) R & 10
0 T TR T P

WELE 40 mg/mL AABRELZHRRY KB KE 0 1 2 4 8 12 16 20 30 40
TE30 mg/mL. 76 4 5 £ % 15 48 R W0 0% B ok 4 BRI (mg/mL)
30 mg/mLAAENERARE. I TEERHE Bl 4HERAN VCAERERETHBEEEEHL
M, A LA 2 i T R Bk, L 1, ue

ME 1A E S, & Y Fﬁﬂﬁ% 1 2{‘% =T E Fig. 4 Inhibitory rate trends on N-dimethylnitrosamine
E3HYR.HFHNREASET VC Hkxt A, 5
BB 1R 5 T Ak R R B BT S R AE R .

of different concentrations of four Kkinds of
blockers and VC

EAER R R &K B B T 30 mg/mL B, 4 HiEY
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BREBMVCHANEMEXZRAEE . FAATH
MEdh. MERBRYHEEKREA 1~8 mg/mL
FEE A, EX A R B BT R B B 4F
FVCHA, HMMNAHRERX N-ZF & WA
0 BEL BT R 0 VK B R IR IR X T VC X IR 4
2.2 RESEIEMESE

HEHEREAFR L BEEREXRKBRERR
# 4,

£4 BEIREEZTERGIHTRER

Tab.4 The design and the results of the orthogonal experi-

ment

Hf R A MK

RE BRE ROK RRE RBRE RGN
#B BB R R OE /%
A B C D

1 1 1 1 1 0.086 54.26
2 ) 1 2 2 2 0.087 53.72
3 1 3 3 3 0.074 60.90
4 1 4 4 4 0.041 78.19
5 2 1 2 3 0.067 64.36
6 2 2 1 4 0.058 69.15
7 2 3 4 1 0.024 87.23 |
8 2 4 3 2 0.043 77.13
9 3 1 3 4 0.064 65,96
10 3 2 4 3 0.092 51,06
11 3 3 1 2 0.123 34.57
12 3 4 2 1 0.121 35.64
13 4 1 4 2 0.126 32,98
14 4 2 3 1 0.155 17.55
15 4 3 2 4 0.147 21.81
16 4 4 1 3 0.068 63.83
5H 0 0 0 0 0.188 0

K, 247,07 217.55 221.81 194.68
K, 297.87 191.49 175.53 198.40
K, 187.23 204.52 221.54 240.16
K, 136,17 254.79 249.47 235.11

K, 61.77 54.39 55,45 48,67
K, 74.47 47.87 43.838 49.60
K, 46.81 51,13 55,39 60.04
K, 34.04 63.70 62.37 58.78
LR 40.43 15.82 18.48 11.37

HR4PHORMETLUES A BRIE KB E

FURBYHAEBRAREENRER . HKXKNICH
E MNAABRERFRBRYHEH. BREZXS K
FEMMER . FHRRNW FEYAEE . XRHT
REBHEL D AW RBEATOEHE, FH
REBBLEA PR EKF, R, T HH%EIERLRK
BRRTHREILEE, MO REE. R
BRSHFEHTACHEEAM HAERHEE,B
HEMD ARNKERNR. M ACHERHAFTLE
WE.RE6 KT,
x5 EXHRBHTESN

Tab.§ Varianae analysis of orthogonal experiment

KM L BE

5 5t ss df

IR S/f e

A 3716.061 3 1238687 3.826

B 558.6654 3 186.2218 0.575 F"-‘;‘zz'ﬁs’z
C 7043761 3  234.792  0.725

D 427.0306 3 142.3435 0.440

®E 971.2531 3 323.751

26 SHEILKMASSKRELSRE
Tab. 6 Multiple comparisons with SSR and LSR values

R EE SSR LSR
K 0. 05 0.01 0.05 0.01
2 4. 50 8.26 40. 05 74.31
3 4.50 8.50 40. 05 76. 47
4 4.50 8. 60 40. 05 77.37

LSR = SSR,¢s * S:
S. = J/St/4 = /323.751/4 = 8.9
%7 ARRKEHESEILE

Tab.7 Multiple comparisons of A factor level mean

ANRE
A, A, A, A,
. 74. 47 61.77 46.81  34.04
BEHEGH) a ab ab b

ZEEBHSERU A BT, B4 AT
R ENSHRMIEREESEHEEEZH.
HRAMENE B BFEHAASH:A,B,CD;,

3 & &

EE AR A\AMME4FYRREERE
{40 R B 10 mL, E MU UMK 20 mL, A\
WM 20 mL, M IREW 15 mL, EREHES
B N-_HETHEEASRAHEHBRES A
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3 87.23%, LB AR XK PR A HNTH 85. 48000 (URER BB W AS IR SO BUR B RE A 7= M RALTE
B N-THETMEERAFRALNEKE AHXNK. IAFRLREXRHARTRBHRT
R, ARRERBYMABARTRPETPR 5%,
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