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Antioxidant Activity and Interaction between Polyphenols Extracted from Tea Seed Oil and VE in Lard System
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Abstract: The antioxidant activity and interaction of polyphenols extracted from tea seed oil and VE in stored lard
were explored by using Schaal oven test at (63 £ 1) “C. The aim of this study was to assess the impact and interaction of
polyphenols extracted from tea seed oil and VE on the oxidative stability of tea seed oil and to provide a simple and feasible
method to study the influence and interaction of the antioxidant components on the oxidation stability of tea seed oil. The
results revealed that the polyphenols and VE could greatly delay the oxidation rancidity in lard during accelerated oxidation
storage. After 30 d of accelerated oxidation, peroxide value, acid value, anisidine value and malondialdehyde (MDA) content
were decreased by 72.97%, 3.83%, 54.62% and 47.83% with VE addition, and by 80.54%, 2.87%, 72.26%, and 71.74% with
polyphenol addition, respectively, as compared to the blank lard group, indicating that both the polyphenols and VE possess
strong antioxidant activity, with the former being superior to the latter. An analysis of their interaction effect showed that VE
was synergistic with the polyphenols during the accelerated oxidation process of lard.
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Fig.1  Changes in peroxide value and acid value of tea seed oil during

storage at room temperature
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Tablel Physicochemical properties and bioactive components of
tea seed oil and lard
Ei2aD ESUR Rl S

&/ (mg/kg) 530.08+1.34 25.85+7.30
VE#&#/ (mg/kg) 382.34+1.03 99.72£4.90
P ARG/ (mmol/kg) 1.87+0.18 2.12+1.29
1/ (mg/g) 0.8540.05 1.39£0.01
[EEIE 12.11£0.34 8.23+2.80
& &/ (mg/100 ) 0.03£0.004
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Change in oxidation indexes of tea seed oil and lard during
accelerated oxidation
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Table3 Changes in oxidation indexes and VE content of lard with
added VE during accelerated oxidation

WA i% — i A =)

I G g BEEE DY e
0 2.13+124" 1404005 7.23+£281"  0.04£0.004" 382.34£6.90'
3 3.004£1.02%  1.45+£0.01" 16.3243.10° 0.0340.007" 279.3245.10'
6 313E172%  1.56£0.02¢ 22.6343.31" 0.0420.006" 209.4346.90"
9 3254+022% 1.6140.01" 29.8643.10° 0.0640.006° 175.3644.12¢
12 3.5040.03%  1.6740.02° 3522+236" 0.06+0.006° 146.69+3.56"
15 5254+124° 1.76+0.01° 42.16£2.31° 0.114£0.004" 140.36+4.12"
18 8.174+1.24°  1.7840.02° 48.96+2.36° 0.1240.003° 132.12+3.26°
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27 23504171 1.904+0.04° 64.04+£2.36" 0.16+£0.003" 99.69+4.32°
30 25.00+1.41° 2.014£0.01° 70.674+3.66° 0.2440.001° 94.1243.96'
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Table4 Correlation analysis of VE with each oxidation index
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15 9124026 1450£080° 1244003 1782001 3234£211" 47554196 0.11£0.004'
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Table 5 Changes in oxidation indexes and polyphenol content of lard

with added polyphenols during accelerated oxidation

N i A AR RAE/ I WomESE, BWaE
W/ ﬁiﬁg <%§g> A A I&ﬁ)ﬁi (rf?g/?(f}
0 1.9941.02"  12940.01" 62743.10" 0.01£0.007" 530.08+5.60°
3 400£123" 13542001 9.7342.01" 0.014£0.005" 452.2645.40°
6 4884085 1434001 12.87£3.30¢ 0.01+0.007" 353.63+6.40°
9 55041697 1.5140.03" 14.884+2.80° 0.0240.006° 292.69+7.90°
12 6132123 15740028 15.96+£236° 0.0240.005° 236.3644.92°
15 7.2541.01°  1.6840.01" 19.40+2.30% 0.0440.001" 165.26+7.45"
18 833+0.85° 1.74£0.01° 23.404+3.30° 0.064+0.005° 142.1245.23¢
21 11.83+136° 1.80+0.01° 28.07+2.36° 0.0740.001¢ 116.36+6.12"
24 13.00+1.02° 1.86+0.01° 33.8242.13" 0.104+0.001° 105.96+6.23"
27 1550+1.63° 1.96+0.01" 38.5842.03" 0.11£0.001" 92.124+4.23'
30 18.00+1.71" 2.0340.02" 43.074+2.45" 0.134+0.001° 88.36+7.69'
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MR VEZ2 N IREE, BRY) R o T8 G r= A B
SRS EAER, LRGN EY, KIEFLA
fhahfie, SHBUEALRE AN T VES E P, L6
KA 43 W i3k — 25 0E B v IR 1 R AR e PR S A R T Y 28
WY R By W R 1) e 2 D AH G



LY a5

il =

2018, Vol.39, No.16 5

6 MEYREZEMIBFROHKIES BT

Table 6 Correlation analysis of polyphenols with each oxidation index
fabr A A T8 77 A P
Ty —0.861%* —0.958%* —0.664** —0.826%*

225 IESEAL R A VERIE 24 5 AL 1R A7 78 % i AR
AR E TR

RT RS P INVEME R B AR &
VEFf B & 8%t
Table7 Changes in oxidation indexes, VE, polyphenols of lard with
addition of VE and polyphenols during accelerated oxidation

poos WEME B e WCEBEE BBEE VERE
T (mmolkg)  (mg/g) AL (mg/100g)  (mghkg) (mg/kg)

0 1.62£121° 1304001 7234+3.20° 0.01+0.001% 530.08+2.74" 382.12+5.10
30 187£1.01% 1344001 9.674+3.12% 0.01£0.004° 482.104+2.90° 342.36+4.90'
6 2254021 1354001 11.4443.50" 0.01£0.003¢ 422.36+4.30° 312.23+4.30"
9 2384103 1.41£0.01" 13.8423.30° 0.02£0.001" 356.2445.12°256.36 +4.30°"
120 250£1.03 1.46£0.01° 14.16+2.90 0.0240.001" 309.1242.36° 212.36+4.69°
15 325+£139™* 1.6840.01" 16.2842.12% 0.04+0.001° 246.51+2.54" 175.96+4.60"
18 3.75+1.59™ 1.7740.01° 17414+ 1.09 0.04+0.001° 176.36+2.03¢ 160.23+5.31°
21 413+145™ 1.80£0.03" 19.53£3.69% 0.05+£0.001° 154.63+4.12" 155.63+4.96°
24 450£1.02™ 1.88£0.01° 22.65£2.00" 0.06-0.004° 150.1242.30" 150.36+8.10°

27 533+132° 1.91+0.01° 26.0342.30° 0.0740.003" 143.23+4.60" 146.36+3.69°
30 6504132 1964002 30.69+£245 0.0940.001° 137.56+4.32" 136.96+4.02"
#8 VE. BRYIR 5 X EARIFHHEXE S
Table8 Correlation analysis of VE and polyphenols with each
oxidation index
Eizta A A8 T A [
VE —0.843%%* —0.926%* —0.938%* —0.845%*
Ty —0.870%* —0.943%* —0.954%%* —0.866%*

META 50, A A30 dfE i AL . BRI .
HAEKE. oS ES S AaEmmaEt s 5 BT
92.97%. 6.22%. 80.20%. 80.43%, % — 3% [EW 70
Jei s EALFEY B A A BB ], 5 s A L,
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AL TR R .
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YE23 (8 i 4 AL S TR e R, B )
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— 2 N O Kk 90,132 8, R*=0.913 9; J%i+ VE
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W ALK — G N R k0,064 3, R*=0.953 4;
B+ VE + By 289 52 1) — R N R Bk N
0.044 6, R*=0.989 1. 4%/ FEmfh e MA 13 S A1 CR
14.98 mmol/kg, FLARZINARYE ik 77 F8 =R A 5 i i 4
WA KB C (I 75 (I 18], BRI SR I), 5+ VE4L
(484 S0 T R 21.59 ds J i - Ty 2 o 4L 1 4840 15

SN 931.42 ds R+ VE -+ By SRR 4 A S S
[]449.78 d. 1P,=14.72d, IP,,=21.59d, IP,,=31.42d,
1P, 0=49.78 d. R1FSH48.75%, SKTOXRRAIFA2ZE
hEER, BUERRO, AR EEH G Bk aT %,
TERG IR IR IR E AL R, VES B F i 5y 2R i 2
EER .

3 & #
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FHART G218, REZMAF S TR E, WietEsE. 7Eik
R, ZRFFEB Y R VE S £ 2218 N R e
Z 5 T WA B s A L RE, (IR R ETERE. 1
RSO ZS HEHF Ik o 5y 20 57 RN VEZE $ Tl S8 A e 1 s 36 o
R, B AR TR e, & A e R
B WEREHZEHEM, R, VERMSE S 2386
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