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Abstract: Taking the fast microwave-cured black rice as the research object, and sensory score, moisture content, anthocyanin content,
fatty acid value (FV), malondialdehyde (MDA) content and total colony forming units (CFU) as the evaluation indexes, the changing trends of
storage quality of the microwaved black rice at 20, 30 and 40 °‘C were studied. The results showed that at different temperatures, the overall
sensory score and anthocyanin content of fast cured black rice decreased with the increase of time, whilst FV and MDA increased. The higher
the temperature was, the higher the change rate was. After 35 days of storage at 40 “C, the overall sensory score decreased to 55.6, the
anthocyanin content decreased by 14.62%, and FV and MDA increased by 2.81 times and 2.74 times, respectively, with the moisture content and
CFU changing insignificantly. The overall sensory score had no significant correlation with the moisture content and CFU, but was significantly
correlated with the anthocyanin content, FV and MDA (p<0.05), with the overall sensory score having extremely significant and negative
correlation with FV (p<0.01). FV was chosen as the key indicator, and the shelf-life prediction model of fast microwave-cured black rice was
established through combining the Arrhenius equation and zero-order reaction kinetics model. The relative error between the predicted value and
the measured value of the shelf-life prediction model was within 8%, indicating the high reliability of the model. This study provides technical
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support for predicting the shelf-life of fast cured black rice and similar products.

Key words: black rice; microwave quick curing; fatty acid value; shelf life; Arrhenius equation
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Table 2 Physical and chemical indicators of raw materials (%6)
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Fig.1 Effect of storage temperature on the sensory score of
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Fig.2 Effect of storage temperature on the moisture content of
quick curing black rice
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Fig.3 Effect of storage temperature on the anthocyanin content
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Fig.4 Effect of storage temperature on FV of quick curing black
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Fig.5 Effect of storage temperature on MDA of quick curing
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Fig.6 Effect of storage temperature on CFU of quick curing
black rice
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Table 6 Pearson correlation coefficient among indexes of quick curing black rice stored at 20 °C

Fei7 Kab® HEFESE MDA FV  HEEHK AEIRS
Koeg 1 045 050  -0.48 0.23 -0.51
et E 1 090" -0.82°  -045 0.85"
MDA 1 0.96™ 0.51 -0.96"
FV 1 0.57 097"
BESS 3 1 -0.54
BB 1

E OSEREEE (p<0.05); *ARXMMREFE (p<0.01), FH.

% 6~8 NIHHAVEEKIE 20, 30, 40 CIi st
N SRR B AR T o AEAS R I 2%

T, R RK AR BAAPE > 57K S B E
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-0.95, [KULH] LS FV (E1E E 2L S K B 4 1
RSB bR. 76 40 CIRAEAE T, 2405
WIAH 35 d B, = IEE VR T BRI BARAE (55.64
430, PRI TR AR B T 4K, IR FV {ER 80.77
mg/100 g.

232 I E RS I BUR AT R

BEAGHH

EMTER R R 2 R AR ZE RN, KEH
£ SO R R A 1) R 5 S BB (5K 2)
F—2 (X 3) AP, % 9 Nk sk EKAE 20,
30 40 CIHE:E N FV E R ZE A —% N5 1
SRR R I BOREER P R R AIYR®, LEAS)
FTET5, FV EFRAR IR & 58 )58,

R 7 RIERLE 30 CIERM T & mEIEFRZ ERIIEX R
Table 7 Pearson correlation coefficient among indexes of quick curing black rice stored at 30 °C

EeEan Kab® eFsH% MDA FV  HELHK AERS
Kobg 1 -0.44 049 043 031 048
et E 1 0917 -0.84 058 0.85"
MDA 1 0.96” 0.66 -0.94”
FV 1 0.71 -0.96"
8 1 -0.61

oz B
LS
X6
v %

1

7 8 IR ENRTE 40 CIER M T EmBIEFRZ ERIIEX R
Table 8 Pearson correlation coefficient among indexes of quick curing black rice stored at 40 °C

F847 Kos8 HEF4E MDA FV  EHEEEK  ATRS
Koes 1 -0.41 0.48 -0.41 0.39 -0.45
pAR 1 0917 -0.86 -0.61 0.87"
MDA 1 0.94" 0.70 -0.95”
FV 1 0.71 095
PSS 3 1 -0.68
BB 1

R BERUEBRETFNRRERM T FV EZUNEHFERSY

Table 9 Kinetic model parameters of FV of quick curing black rice storage at different temperature

. R4 —%
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203.15 y=1.07t+17.12 1.07 094 y=19.01""" 003 092
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233 #AMERERREBERESMFTRE o |4,-4] (8)

HATRMAETY 69 32 5

IRPEA IR 26 E R FV (AR bk ss,
SR TR SN 70 2= T AL . LA Ink A y {HL
UT N x 1, 1F Arrehenius HhZk, 7535k 4k KD
FV 1 48R Arrehenius T2, TR AR 7:

y=-2803.81x+9.63, R2=0.96 (7

AR (7)) MM EAR, FV AL
IS PRI NG BE Eq N 23310.90 J/mol, F8ETRT ko A
15269.47. AFEIGEIRE KA N EALEK FV EHAR
KH) Arrhenius 5 FEHIZE R E AT 0.90, 454 T3]
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F10 REMLERENENCRURE T FV EHRA SR2HATUN
{EFASCME
Table 10 Shelf-life predicted and measured value of FV of quick
curing black rice storage at different temperature
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20 97 101 -3.96
FV 30 58 60 -3.33
40 35 38 -7.89
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