XIERRWFSE Biltl= 2018, Vol.39, No.03 123

i

JRAETT 0 v IR BN (¥ 3l g 7

}%J@QI,Z,.’», T yjjzl,z,.’), %EE—EA‘; 5:{ %1,2,3,*
CLAE T KA TR S b, Wb R0 430068; 2. T AEEM LA U E G G0, WAt I 430068;
3 E B KB DA BRI I ey, Wl BRI 430068; 4RI T IR E ARG R AT, WAk B 430068)

B NEART R TR - BR 30 71 s AT JL . #E#i 8% )5 4E 7 3 (litchi pericarp procyanidin,
LPPC) FI3& 5 5467 & (lotus seedpod procyanidin, LSPC) i [A I Bk it KA R s i 244 i e m B, 0 3%
Logistic-A K i Zk 85 8L . Logistic-Fermiz/) /7 #1585 Fll Logistic-18 % 3] 77 27155 B F I T MR T i (¥ 7% Jl- V8 B 30 ) 23
&, mAEF Logistic-fia Bah /1 # BN RIR X R o LIRS R WA AL T 20 TR eI T o 2 B B
EPEm, HLSPCHIERHRTLPPC, FEXNJEHT, PRARNERTET 38 TR Ik AL A0 1) 35 76 St 385 PR s

REER: HAJETEE R EHEEER: WA, a5
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Abstract: The effect of procyanidins on the formation and elimination kinetics of acrylamide was investigated. The
concentrations of litchi pericarp procyanidin (LPPC) and lotus seedpod procyanidin (LSPC) for the maximum percentage
inhibition of acrylamide were determined, and then the kinetic process of acrylamide formation and elimination was
described by the Logistic-growth curve, Logistic-Fermi and Logistic-exponential kinetic models. The Logistic-exponential
kinetic model was found to be the best among these models. The experimental results showed that both LPPC and LSPC had
a significant impact on the formation of acrylamide, especially LSPC; however, they had no significant inhibitory effect at
the later stage of reaction.
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Fig. 1  Kinetic profiles of acrylamide formation and elimination in

model system (n = 3)
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Fig.2  Kinetic curves of melanoidins in control and experimental

groups in Glu-Asn system (n = 3)
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Tablel Parameters and pseudo-R’ values of Logistic kinetic models
for acrylamide in Glu-Asn model system (z = 3)
Logisticsl) 12 L 54 Clu-Anf AR
7 R AL LPPC#L LSPC#L
A/ (umol/mol Asn)  102634£207.70°  1296.55+149.23 2304404 152.34°
Wi f/min™’ 0.28940.016' 0.211£0.070* 0.17540.015°
U t/min 20.82+125° 2337£1.86" 28.18+197°
pseudo-R* 0.996 7 0.949 5 0.986 3
AJ (umolfmolAsn) 2 14132£18522°  1439.77+282.01° 112478+120.15°
W kmin”! 0.12140.015 0.15240.012° 0.18940.005°
L tJ/min 4228+1.76° 43.54+330° 47324218
pseudo-R’ 0.993 0 0.944 0 0.9997

e AT NS FREARRFR R ZE R B (P<0.05)

SEIS BRI EIE R A Bk B AT R A, K
Logistic-A4 K M 28 40l & 2 RanR 1 ffom . LAl J122 i 2 i
R R RYRIE, A B HEAT R RN Bk ) B ) A

RA, Hpseudo-RMEHIE0ILL b, W&, HF
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Table2 Parameters and pseudo-R® values of Logistic-Fermi kinetic
models for acrylamide in Glu-Asn model system (n = 3)
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73 PR

SERIEA (1562034) X107 022520007 087113 00194001 —4024 1274 09902
LSPC (5832062 X10™ 017640025 31124248 01474003  —4094721° 09717
[PPC (234£017) X10™ 018740046 27794217 0.12820052°  4181£1427° 09796

e FPNS FREARFRREREE (P<0.05) . R3. 4.
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KB, MAMLogistic-Fermizh) /) M S K4 £, W LA
AR I bz Bl H TR O e 1D T BSOIRAS S L2 A 28 o o
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Table3 Parameters and pseudo-R® values of Logistic-exponential
kinetic models for acrylamide in Glu-Asn model system (n = 3)
Glu-Asn Logistic-44(5) /4
BER o/ (umol/mol Asn) efmin”" {/min plmin pseudo-R*
FEMEA  (G1420.13) X10° 0249+0.010°  2013£1.02° 41214504 0.9914
LSPCA  (139£022) X10° 017120026 3224+183°  43824330° 09752
LPPCAL  (4.14£065) X10™ 0.1974£004° 22314199 44.7943.75° 0.9796
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BREG, KA REN AR FEEK; LPPCALY
TEAXNBAGEREEZER (P<0.05) , (LREFME
725, LPPCHIMN AR A 73 P4 45 I i 1) A i ik 22 B
B, fH B K2R R B 1) 5 25 o BEZH A TG O 2 38 4
Ko PN SEEG AL R AE I 18] p 5 2 0 AL AR L 3 O 6
EMEER, KRR NE WIS B,
JEAE T 2% 1R I0RT TR 945 Tk fe P 400 ) 5H I B S R0 o [T I
pseudo-RME K F0.97, HEHIZh /AR L& 45 R |
UF, 3& TR A S0 Hh DA M ok T 1R T B -3 B 3 ) 2 3
FEo BEBF, ST -SE R A OCE R B (B3 o 4R
FWT, 2 o R RN S8 2 1V R O Tk A Ok R A AE
0.98LL b, 5 B X A s 9 Jie L A A i P 400 6 1
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234 REFESlogisticl 12 E AL A
K4 Glu-AsniE#h ik & P R B Slogistics)) J) 2B BB K
pseudo-R*E (n=3)
Table4 Parameters and R* values of Slogistic kinetic models for
melanoidins in Glu-Asn model system (n = 3)
Glu-Asn - . 2
Bk 2 a/ (mmol/L) k/min t/min pseudo-R
FEXRA 238.16+14.15° 28.10+2.78" 0.126+0.016°  0.997 5
LSPCZ  264.43+11.80° 32.00+3.03" 0.10740.007" 0.999 5
LPPCZl  241.27412.04® 29.72+1.95" 0.11840.011° 0.990 5

MEATTE H, pseudo-RME K TF0.99, AN A
SERERYP A A5 T R . SIS AH R kA e A 5 2 1 R IR ZH A

o, Bk R.
2.4 JFAETE FOMAR R I L A U A

LPPCIA N5 SR E£E0.001~1.000 mg/mLIs, =¥ 7
75 Tk Jig ot B9 52 20 3l #£0.017 0~0.018 8, 0.179~0.191 .
1.71~2.08 ug/mLF10.0176~0.0186. 0.179~0.193
1.79~2.05 pg/mLZ [8],  H.73 75 AHR A 0 BB 2H 6 2 35 1
ZER (P>0.05) 5 1R R FMITEIGR B E N 1.0 pg/mL,
LSPCAILPPC/ii £ FEN0.1 mg/mL, 7EA [ hn#k G fF
N, PR P IR 1 0T R P 43 9 7E0.84~0.91 pg/mL
#10.85~0.90 pg/mLZ 18],  H.43 5l 5 A0 2 E 0 B 40 &
EMER (P>0.05) o 45 HRAFBHLSPCHILPPCYT I )
P e 1) 9 B P2 0 Y2 2 M R, SR IIX 2 B R AR T R AT
e 5 TR IO J AN R A S I, 17 2 T TR 0 I e ) 2 s
R BIHRAEH . AR R RS T BREH
AIRERIA LA R JURG Il : — 2 B8 il S S AT, Bt
AL TNAS B (5 PR FRA, AN A2 DA PR M T fie 1) 4100 ) i
FRLm O TR R AR T R AT RS UG 0 G A A AT I
A R R AR A, T T G AR S, R IR TR
WMERCRTY =R BIRNLE I, 1E N RS AT S Glu Al
Asn#i K&, FAEFTRARMBEH S N4 E, N
T % 38 B 2h 3 2 T . 3 52 i o (RIS SR A6 75 2R 10 i ko
A T Ji TG B VR T o A A T i ) i o
L B R

®5 Vil SLSPC/LPPCIEMPR b )G & RIVEM (n=3)

BT 55 20 5 PR VA W E 5 2210 mL, A R
FENUSINTR BIREM1/10. %% 7 HAET Z A RRMN
R AR . 3 AN R 1 T A T R b
A TEAR R IIEIE R (RS RURFRNREE 4 T JEAE
T 20T TN M Tk e b A S RIS L (14D o IR R
T Jie o B VA 5590.024 0.20 pug/mLA2.00 pg/mL, LSPCHI

Table5 Changes in acrylamide contents after reaction with LSPC and
LPPC under heating conditions (n = 3)
PIREERRIE  JRAET ZHIHI] LSPC LPPC

RERES FERE R iR &

(ng/mL) (mg/mL) (ug/mL) PR (pg/nL) Pl
R 0.018 540.0012 0.018 6£0.0013

0.001 0.0174£0.0093  0.14 0.0176£0.000 5 027
0.005 0.0179£0.0011 039 0.0179+£0.000 8 043
0.010 0.018 1£0.0010  0.60 0.018 1£0.000 6 0.62
0 0.050 0.01704£0.0040  0.05 0.017 840.000 6 039
0.100 0.0182£0.0046  0.69 0.0179+0.001 4 045
0.500 0.0188£0.0060  0.70 0.0177£0.000 8 031
1.000 0.01814+0.0070 057 0.018 4£0.000 6 0.93

EENH 0.188:£0.082 0.189£0.053
0.001 018920030 082 01840012 054
0.003 018620075 071 0.17940.064 020
- 0.010 01880053 100 01930041 031
0.050 018320059 024 0.186:£0011 052
0.100 01910040 050 0.1904:0.032 0.74
0.500 01900040 065 0.1830.09 048
1000 0179£0015 007 0.182:+0017 036

7 R 1.96+0.23 1.9940.04
0.001 1.9540.66 0.96 1.80£0.17 0.09
0.005 2084045 027 1.9940.09 0.99
20 0.010 1.80+0.24 0.17 202£0.10 0.77
0.050 1.93+0.05 0.84 1.96+0.08 0.79
0.100 1.8040.02 0.18 1.79£0.22 0.07
0.500 1.71£0.12 0.05 1.880.14 029
1.000 1744023 0.07 2.05£0.06 0.56
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Fig.4  Changes in acrylamide contents after reaction with LSPC and
LPPC at different heating temperatures (n = 3)
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