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Effects of matcha on lipid oxidation during storage of coix seed
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Abstract: Objective: This study aimed to study the effect of
matcha on lipid oxidation during the storage of coix seed.
Methods: The fresh coix seeds were used as raw material and
treated with matcha tea powder in different doses. The changes in
water content, fatty acid value, peroxidation value,
malondialdehyde content, total number of colonies and key
enzyme of lipid oxidation were determined during the storage of
coix seeds. Results: The treatment with different doses of matcha
powder could inhibit the increase of fatty acid value, peroxide
value, malondialdehyde content, lipase, and lipoxygenase

activities, and reduce water consumption and microbial growth

during storage of coix seeds. The preservation effect of matcha on
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coix seeds was dose-dependent to a certain extent, but the
difference in the preservation effect of adding matcha tea powder
with a mass fraction of 0.05% and 0.08% was small. After 4
months of storage, compared with the self-sealing bags group.,
the fatty acid value, peroxide value and malondialdehyde content
of coix seeds in the treatment group with the addition of 0.05%
matcha powder were decreased by 31.6%, 30.77% and 44.83%,
respectively. The activities of lipase and lipoxygenase decreased
by 23.05% and 28.74% . respectively, and the composition and
content of free fatty acids were more similar to those of fresh coix
seeds. Conclusion: Matcha could effectively inhibit lipid oxidation
during storage of coix seeds and extended shelf life.
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Figure 1 Effects of different doses of matcha on water

content of coix seeds
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Figure 2 Effects of different doses of matcha on fatty

acid value of coix seeds
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Figure 3 Effects of different doses of matcha on

peroxide value of coix seeds
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Figure 4 Effects of different doses of matcha on

malondialdehyde content of coix seeds
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total number of colonies of coix seeds
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Figure 6 Effects of different doses of matcha on lipase

activity of coix seeds
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Figure 7 Effects of different doses of matcha on

lipoxygenase activity of coix seeds

27 MEBWEECKEEERBIETWK

BT 1 AT, B AR b ARG S A R T R L I PR TR
S PR AR i 1% 5 il 32 2 0 AR U 1R L v vl R AT I o R
B .5 lgbokwe M M ZE it —3. W 4 A~ AJE .54
R R R 2 BN A H A i 22 R K, A ELB B 0k
[ 35 48 2 AR A T TR b T R A R 43 S B T
2.12%,3.95% ,16.38 % » i V. jift {2 1 IV JbR & 25 22 RS A A il
IR & AN DI/ T 4.88%6,24.64% . AR ML H B AS 4, BR
I7i) 1) S TR A b A 3 0 R AOR 25 IR DT R & = AR A3/, U
SE R AR AT AL, T I 25 R U IR A e B T AR
KA R A AT B 2 25 (P <C0.05), £ L, 3R A%
HI A ) T S AR NE AL dERe e T Rt

EREFEMECRIFATEEHRAMMN S EH T

Effects of different doses ofmatcha on fatty acid composition and content of coix seeds in

before and after the storage %
4157 i 2 T g 2 ith W ith 12 RIARI ot
AR 13.1640.08¢  1.7740.03¢  49.4840.14%  34.24+0.12*  0.69+0.02° 0.662-0.02
EESESE 13.6840.09*  2.064-0.04° 50.5340.18"  32.57+0.11¢  0.5240.02¢ 0.640.02
R EAR A 13.4740.07°  1.9740.03  50.1540.16"  33.18+0.11¢  0.58+0.01°¢ 0.650.01
PRI EA 13.2940.06¢ 1.8740.03¢  49.7740.11¢  33.79+0.09>  0.63+0.01" 0.650.02
FAEERAA 13.27+0.07° 1.8640.02¢  49.7640.12¢  33.82+0.11>  0.63+0.02" 0.660.01
3 i 7 182.27 mg/100 g.93.64 mg/100 g F10.48 pmol/g.

KIE R, 5 A B A L, 2K R 3 SRS AR Ak
UL 2 4100 4] AR D S0 [ i 7 R M o AL TS
ik LA g 7 T R R 7 4R Ak B TR M 0 T W K A
T FE A W 0 A K B U AR IR A BORN B S H
B REATOR T AR ARL , — s AR LA T R AR 0 i s AL
AREAR T AR SRR, W 4 A H 5. 5 B i
3ER 0.05%,0.08 %6 I HR 4 45 80 I AR BRI 84, — 34
LN, BIRE BN 0.05 Y% KA 0 Ak BE A, IE
AAH G BATK P K B AT T RS R 10,62 26
3.96 1g(CFU/g) . IRy BR A . izt S Ak 1B RN 188 & £ 43 53

5w AR BT A Ak B OYE M 4 B A 7. 51 mg/g M
1.81 U/ (g + min) , 43 &I ZE T I 56 39 1] 38 4K 9 i o 4
o JE LERE AT T IR ST 48 7 B 4% X 30K R o AR 1 5
e AL

2% 3Tk
[1] IGBOKWE C J, WEI M, FENG Y, et al. Coix seed: A review of its
physicochemical composition, bioactivity, processing, application,
functionality, and safety aspects[J]. Food Reviews International,
2021, 35: 1-19.
[2] % R, 77 £0H, WA, 45 . AT KA et 72 v MR AL B B B BF 5%

143



144

E5 &8 STORAGE TRANSPORTATION &. PRESERVATION

D] 65T, 2016, 16(4): 48-55.
YANG F Y, LU HM, CHEN L, et al. Study on aging mechanism of
coix seed during preservation[J]. Storage and Process, 2016, 16(4):
48-55.

[3] JEBRHE, /7 L0MG, BRAD, &5 AR IEGE
A5 LB, 2019, 35(3): 149-154.

LUAN L L, LU H M, CHEN L, et al. Change in the quality of coix
seed during storage[J]. Food & Machinery, 2019, 35(3): 149-154.
[4] 20k, KR A, S, A CORIEEE AR i i R P A

SRR FE[IN. v R 2 4, 2020, 35(10): 48-55.
LI Y F, ZHANG J J, SHI F, et al. Law and reason of oil oxidation of

b AR D] B

coix seed during storage[J]. Journal of the Chinese Cereals and Oils
Association, 2020, 35(10): 48-55.

5] bR o 2k 4R RO X R AOK R i R b ol IR
AR, 2021, 46(11): 155-160.

AL 1Y 5 i [T].

WEI L. Effect of rosemary extract on the oil oxidation of coix seed
during storage[J]. Food Science and Technology, 2021, 46 (11):
155-160.

[6] KOLACKOVA T, KOLOFIKOVA K, SYTAROVA 1, et al. Matcha
tea: Analysis of nutritional composition, phenolics and antioxidant
activity[J]. Plant Foods for Human Nutrition, 2020, 75(1): 48-53.

[71 WU J, OUYANG Q, PARK B, et al. Physicochemical indicators
coupled with multivariate analysis for comprehensive evaluation of
matcha sensory quality[J]. Food Chemistry, 2022, 371: 131100.

8] FBAE 3T, AL, BLAE. 6 Rk A )™ 1y 32 A A LLE A BT (). R
FE PR A BRI, 2019, 38(3): 31-36.

GUO Q W, DU X, NI S. Comparative analysis of main components
of 6 kinds of matcha products[J]. Chinese Wild Plant Resources,
2019, 38(3): 31-36.

[91 DEVKOTA H P, GAIRE B P, HORI K, et al. The science of matcha:
Bioactive compounds, analytical techniques and biological

properties[J]. Trends in Food Science & Technology, 2021, 118:

735-743.

[10] 5KAK, 5 75 55, XML W, 45 . PRAS A DI8oPE il o3 L 25 B P % G

BE267H | 2024 £1 B | RARSHM

37 A £ fF 5 2 JR (7. £ 2 42 5 T, 202202000 113-115.
ZHANG Y, FAN X Z, ZHAO Y L, et al. Research progress on
chemical composition, pharmacological effects and application of
matcha[J]. China Food Safety Magazine, 2022(20): 113-115.

[11] MEXIS S F, KONTOMINAS M G. Effect of oxygen absorber,
nitrogen flushing, packaging material oxygen transmission rate and
storage conditions on quality retention of raw whole unpeeled
almond kernels ( Prunus dulcis) [J]. LWT-Food Science and
Technology, 2010, 43(1): 1-11.

[12] TUC%I JIELHE, WA, A5 AN R A8 EA% F F EEATOR S W AR B

WA AR R[], St ARAL B}, 2014, 42(8): 198-201.
DAI L X, LU HM, CHEN L, et al. Change of fat acidity value and
peroxide value of coix seed in different storage conditions[J].
Guizhou Agricultural Sciences, 2014, 42(8): 198-201.

[13] JONGBERG S, TORNGREN M A, GUNVIG A, et al. Effect of
green tea or rosemary extract on protein oxidation in bologna type
sausages prepared from oxidatively stressed pork[J]. Meat Science,
2013, 93(3): 538-546.

[14] B 2. KA ARE DI
AR AL K2, 2020
XIAO L X. Study on processing technology and

I B R A BIF T [D]. K )

storage

characteristics of matcha cassava muffin [D]. Changsha: Hunan
Agricultural University, 2020.

[15] YANG F Y, LU H M, CHEN L, et al. Study on aging mechanism of
coix seed during preservation[J]. Storage and Process, 2016, 16(4):
48-55.

[16] SAITO K, MATSUOKA Y, YAMADA K. Reaction targets of
antioxidants in azo-initiator or lipid hydroperoxide induced lipid
peroxidation[J]. Free Radical Research, 2020, 54(5): 301-310.

[17] XU/, 0, EAA, 45 OR ) A 38 X 5 R i i 4 1 i 0 4
Kb B WA [1]. £ A BT S 0T A, 2021, 42(7): 39-44.

LIU X J, BAI T, WANG S S, et al. Effects of different treatments
on the activity of lipoxygenase and quality of highland barley[J].
Food Research and Development, 2021, 42(7): 39-44.

(L#F 139 W)

(1] ARJfERE, PR SC, BOAR B, 4. AR bR v A 5 11 5
HABTFT[I]. 7% 224, 2005(2): 44-46.
DU Y X, CHENG B Y, JIA D Y, et al. Study on heat transfer of

o i A 1

phase change cool stroage slab in solidification [J]. Journal of
Refrigeration, 2005(2): 44-46.

[12] ZARAJABAD O G, AHMADI R. Numerical investigation of
different PCM volume on cold thermal energy storage system[J].
Journal of Energy Storage, 2018, 17: 515-524.

[13] MARQUESA C, DAVIESG F, MAIDMENTG G, et al. Theoretical
modelling and experimental investigation of a thermal energy
storage refrigerator[J]. Energy, 2013, 55: 457-465.

[14] AZZOUZ K, LEDUCQ D, GOBIN D. Performance enhancement of
a household refrigerator by addition of latent heat storage[J]. Int J
Refrig, 2007, 31: 892-901.

[15] LT G, HWANG Y, RADERMACHER R, et al. Review of cold
storage materials for subzero applications [J]. Energy, 2013, 51:
1-17.

[16] ORO E, MIRO L, BARRENECHE C, et al. Corrosion of metal and
polymer containers for use in PCM cold storage [J]. Applied
Energy, 2013, 109: 449-453.

[17] JACKSON G W, JAMES D F. The permeability of fibrous porous
media[J]. The Canadian Journal of Chemical Engineering, 1986, 64
(3): 364-374.

(18] NG ¥, TP, 8 . &5 9%
2, 2022, 43(13): 107-116.

Vo M V8 T R T 4 5 W S 6 [0, A28 T
SUN J T, YOU H, XIE J. Experimental research on influence of
cold storage plate on insulation of cold storage[J]. Packaging

Engineering, 2022, 43(13): 107-116.



