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Abstract: To explore the stability of anthocyanins and color in purple corn during hot pressing process, this study

analyzed the changes of anthocyanins and color indices
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time at different temperatures, established their kinetic

models to conduct specific studies on the thermal degrada-
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the content of anthocyanins and the a* value decreased, the L" value, the " value and the A E value increased during the
heating process. The thermal degradation kinetics of anthocyanins conformed to the first order reaction kinetics, and the
change of color conformed to the zero-order reaction kinetics. With the increase of temperature (70-120 °C ), the reaction
rate constant (k) of anthocyanins and color increased, the half-life (¢,,,) decreased. After heating for 30 min, the apparent
activation energy (E,) of anthocyanin content, L™, @™, b, AE were 23.61 kJ/mol, 26. 10 kJ/mol, 19. 44 kJ/mol ,
17. 20 kJ/mol, 12. 54 kJ/mol. The kinetic models of anthocyanin content and color indices of purple corn were established,
and the predicted value and measured value were verified. It was found that the determination coefficients were greater than
0.900 0, which showed the effectiveness of the models. The anthocyanin content of purple corn was negatively correlated
with the L” value, the b~ value and the AE value (r=-0.90, —-0.92, —0.90) , was positively correlated with the a” value
(r=0.84). According to the results of this study, the changes of anthocyanin content and color indices in purple corn dur-

ing the heating process could be predicted, and then the processing scheme could be adjusted according to the predicted re-

sults.
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Fig.1 Effects of temperature on anthocyanin content in purple

corn
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Table 1 Dynamic linear regression equation and its determination

coefficient of zero and first order of anthocyanin content

at different temperatures

\ LY YR
'(IEI’JE — RYY N » N . W, N > S
(C) B RERN A BUERM
GIEpRE (R) fal 9y 7 (R
70 Y=0411 9x+1.469 5 0.990 7 Y=0.030 6x—-0.052 4 0.991 5
80 Y=0418 6n+2.783 1 0.986 5 Y=0.035 x—0.020 5 0.988 5
90 Y=0.516 6x+2.538 2 09795 Y=0.051 1x-0.158 0 0.991 3
100 Y=0.501 Ox+4.119 1 0.968 0 Y=0.057 0x—0.131 0 0.976 9
110 Y=0.483 2x+6.612 8 0963 6 Y=0.072 6x—0.133 3 0.995 7
120 Y=0.467 6x+7.792 8 0.979 1 Y=0.084 0x—0.194 6 0.990 3
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Table 2 Reaction rate constant, half time, apparent activation en-

ergy and pre-exponential factor of anthocyanin content

W RNECREE W REILAE

(°c) (min™!) (min™!) (kJ/mol) fHTN T
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120 0.240 2 194.60 23.61 336
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Fig.2 Relationship between experimental values and predicted

values of anthocyanin content
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Fig.3 Effects of temperature on color indices of purple corn
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Table 3 Dynamic linear regression equation and its determination coefficient of zero and first order of color change at different temperatures

. i YT — T
) B A1 A R e RA(R?) B 1 R A YesE RE(R?)
L 70 Y=-0.060 5x-0.297 0 0.972 7 Y=-0.002 2x-0.012 5 0.972 6
80 Y=-0.073 4x-0.305 0 0.987 9 Y=-0.002 7x-0.013 2 0.987 7
90 Y=-0.093 1x-0.330 0 0.996 6 Y=-0.003 4x-0.014 9 0.996 4
100 Y=-0.119 3x-0.901 0 0.941 7 Y=-0.004 2x-0.037 5 0.937 9
110 Y=-0.095 1x-2.294 5 0.953 5 Y=-0.003 2x-0.087 9 0.950 2
120 Y=-0.163 0x—1.682 0 0.991 3 Y=-0.026 8x—0.095 9 0.989 2
a” 70 Y=0.073 8x+0.659 6 0.932 9 Y=0.009 7x+0.052 3 0.916 9
80 Y=0.077 7x+1.556 0 0.952 4 Y =0.009 9x+0.174 5 0.907 7
90 Y= 0.093 2x+2.176 4 0.874 3 Y=0.016 7x+0.199 7 0.851 2
100 Y=0.149 8x+2.568 0 0.9713 Y=0.036 2x+0.138 4 0.958 8
110 Y=0.097 0x+4.474 8 0.984 5 Y=0.028 9x+0.492 0 0.967 8
120 Y=0.062 4x+5.621 6 0.998 0 Y=0.021 0x+0.780 9 0.994 9
b* 70 Y=-0.112 8x+0.486 8 0.968 4 Y=-0.068 0x—0.668 1 0.866 3
80 Y=-0.071 2x-1.380 4 0.996 4 Y=-0.023 8x-2.064 8 0.988 4
90 Y=-0.108 9x-1.732 4 0.990 6 Y= -0.026 8x-2.311 7 0.983 7
100 Y=-0.114 9x-2.037 2 0.991 0 Y=-0.025 6x-2.435 6 0.985 8
110 Y=-0.133 4x-1.952 4 0.988 0 Y=-0.028 1x-2.442 5 0.984 1
120 Y=-0.101 8x-3.149 2 0.896 8 Y=-0.019 4x-2.735 9 0.888 1
AE 70 Y=-0.003 2x-1.627 8 09115 Y=0.017 5x+5.084 8 0.915 4
80 Y=-0.004 0x—1.625 3 0.871 8 Y=0.022 1x+5.066 3 0.874 4
90 Y=-0.013 8x—-1.527 6 0.982 6 Y=0.083 8x+4.430 1 0.987 1
100 Y=-0.019 6x—1.464 1 0.993 6 Y=0.162 3x+3.704 5 0.991 8
110 Y=-0.022 8x—-1.587 9 0.963 7 Y=0.083 8x+4.430 1 0.987 1
120 Y=-0.023 8x—1.449 6 0.986 8 Y=0.173 6x+4.349 4 0.976 6

L* 500 a” LIBIE b KIS AR BB, o VIR,

AR (10) AR, L @™ b"  AE BT RY =
-3 139,700 Ox+7.540 8 (R*= 0.989 7) . Y= -2 338.800 Ox+
46856 (R*= 09253) ., Y= -2 069.900 O+ 3.765 1 (R*=
0.898 1) .Y=—1 509.00x+2. 68 (R*=0979 4) ,sR15H: E 43

4 26.10 kJ/mol . 19.44 kJ/mol . 17.20 kJ/mol | 12. 54
kJ/mol ,k, 7351791 881.00.108. 00 43. 17 ,14. 58,

224 EFWAHAFEAGEIE HEEKG
FAEFR (L" a” b AE) W E, kg R ARA SR
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Table 4 Reaction rate constant, half time, apparent activation en-

ergy and pre-exponential factor of color indices

W RONEREL kgl RUWIGLAE

fibs (C) (min™") ('min) (kJ/mol) CLUCES
L” 70 0.210 7 241.89 26.10 1 881.00
80 0.248 5 205.15 26.10 1 881.00
90 0.3120 163.39 26.10 1 881.00
100 0.429 5 118.39 26.10 1 881.00
110 0.508 5 100.25 26.10 1 881.00
120 0.657 7 77.50 26.10 1 881.00
a 70 0.108 2 182.36 19.44 108.00
80 0.148 9 132.56 19.44 108.00
90 0.175 7 112.35 19.44 108.00
100 0.233 6 84.52 19.44 108.00
110 0.248 4 79.48 19.44 108.00
120 0.249 8 79.01 19.44 108.00
b 70 0.095 5 4.94 17.20 43.17
80 0.117 7 4.01 17.20 43.17
90 0.165 6 2.84 17.20 43.17
100 0.182 6 2.58 17.20 43.17
110 0.1955 2.41 17.20 43.17
120 0.199 4 2.36 17.20 43.17
AE 70 0.185 4 294.82 12.54 14.58
80 0.191 8 284.95 12.54 14.58
90 0.230 4 237.27 12.54 14.58
100 0.258 9 211.10 12.54 14.58
110 0.283 4 192.89 12.54 14.58
120 0.313 7 174.27 12.54 14.58
LY S a™ (LLEREE; 0 HUETE AR B2,
f( Ly ) _f< t)
t= g (15)
N -3.14x10
1.88x10exp(———)
T
f(tg) (1)
t= S (16)
108.00exp ( w)
T
S(ty) (1)
t= (17)
-2.06x10’
43.17exp( —

S s
-1.51x10°
14.586Xp(f

N TIREE N 120 °C B, 28 K A3 48 br 19 52
DIME S B R SR ILE 4,17 o™ 0" \AE
SIS S TN AR 2 181 R 3 31°M 0.996 8.0.995 4
0.990 3.0.970 2, R*#JKTF0.900 0, i B & 4% J )i 5
WIES: iYL AN RE S R
TR A 2 (R A TN B A AT A7 AR
2.3 EEARFBIEREAEXES T

J TR T B R AT SRS A
BEAEPR ARG XAt & & 5 @B br b AT A
KM, KNS FiR, S EREAT SRS LT,
b* AE REFEFMAE(r=-0.90,-0.92,.-0.90) , 5
a” BRFEIFAHL(r=0.84) . FIBEEP BT R LK)
6 EARAPRLAL AT B B 5 AR A et 5 AR 56 45
5, fEHAMY R BEGEH, Fang 450 8,
MEFAAE O SRS o RS IEMHK(r=0.91);
R R A, RERRA AT GRS LT,
a’ (AERIFEMIE, 5 b* SO, nTREFE IRA
A, ARG 25

3 45 e

AWFFEIE 33 438 70 °C .80 °C .90 °C 100 °C .
110 C 120 °C 6 AR E T £ TR & it
Ko 215 46 A B ) 8] 19 A8 Ak & B, 76 = R TS (0. 1
MPa 100~120 C) 44T, £ KA AT S LA
FEAGAR PR A AW BN T.(0 MPa ,70~90 °C)
MR R TS SR FORIE AT AR
FEPEREAR , PR 28 5 K T sk % v 1 s A v S
R TE) 8 i T, s/ A £ I A A R € 1) AR
B SRR & = ALY A — B B
JIZRR AFEARAR (L 0™ b" AR MARLST &
TR ) 12 R R R
CFEFEARA B 2R | 200 2 PR, AN T A
H& R BRI SN 5 FOAE ) R*$4KF0. 900 0, 1iF
BRI A, R FORIE O & 5 @R AH
Mim SRS LT b AE B3 E AL
(r= -0.90.-0.92.-0.90) , 5 " £ B FEIFEMK (r=
0.84)

ST IR AR Bl AR R AR R 0 B )
W TR T & i R, R BE T &
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Fig.4 Relationship between experimental values and predicted values of color indices
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Fig.5 Correlation matrix between parameters in purple corn
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