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Effect of Nano Tea Seed Oil Microcapsules on the Quality of Low Fat
Minced Pork Products

YU Kang, ZOU Jun, YUAN Meng, JI Qiuya, MEI Lin’

(College of Tea and Food Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract: Low-fat conversion of high-fat products met consumers' pursuit of health, and was one of the future development
directions of meat products. In this study, the effects of two forms of tea seed oil (TSO) and nano tea seed oil microcapsules
(NTM) on the physical and chemical properties of pork mince products were investigated, with no tea seed oil fat replacing
pork mince as the control group. The water retention, cooking yield, water distribution, texture, microstructure, and fat
oxidation level of different fat replacing pork mince products were studied. The results showed that the addition of 50% and
70% NTM could improve the water retention ability of pork minced meat products caused by TSO replacement. The T,,
relaxation time and proportion of the NTM replacement group were not significantly different from those of the non-
replacement control group (P>0.05), while the proportion of non-flowable water in the TSO replacement group was signi-
ficantly decreased (P<0.05). The L" and b values of the NTM replacement group were enhanced compared with those of
the non-tea seed oil replacement group, and the a” value was decreased. Furthermore, the NTM replacement group had a
significant effect on inhibiting fat oxidation, effectively prolonging the storage period. The microstructure results showed
that the oil distribution in the NTM replacement group was more uniform than that in the TSO replacement group, and the
oil was more closely bound to the protein. The texture characteristics results showed that TSO replacement would cause the
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deterioration of texture, while NTM could improve the deterioration. The elasticity and viscosity of pork minced meat with

70% NTM replacement were better than those of the 50% and 70% NTM replacement groups. In summary, the addition of

70% NTM can be evenly distributed in pork minced meat, and form more hydrogen bonds with proteins, so as to achieve

the purpose of stabilizing the physical and chemical properties of low-fat pork minced meat, such as water retention,

hardness, and elasticity. Therefore, the low-fat pork minced meat with 70% NTM is the best.

Key words: nano tea seed oil microcapsules (NTM); tea seed oil (TSO); fat replacement; low fat meat; physicochemical

properties
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Table 1 NTM and TSO substitute for pork backfat to produce
minced pork

TSO TSO TSO NIM NTM NIM
Bk (g)  C
50%  70%  90%  50%  70%  90%

| 56 56 56 56 56 56 56
MEIE 24 12 7.2 12 12 72 12
TSO 0 12 168  21.6 0 0 0
NTM 0 0 0 0 12 16.8 21.6
7KK 24 24 24 24 24 24 24

1 CIRFERFEATRACHI X HRZH; TSO 50%, 70%, 90%f g FAF AL 1y
W43 5 50%, 70%, 90%; NTM 50%, 70%, 90% X4 K A kFIM e 2
LB 551 50%, 70%, 90%.
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Fig.1 Effect of TSO and NTM with different proportions on

water retention of minced gel
1 CARERIATEACHINT BRZH ; TSO 50%, 70%, 90% 18345
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RRBEAORZAT B LL B 53514 50%, 70%, 90%
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R, (R SRR JC B 25 55 (P>0.05) 5 B3N
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Fig.2 Effect of TSO and NTM in different proportions on the
cooking yield of meat gel
TE: C ARERIATRARA N HELL; TSOS 0%, 70%, 90% 14
FEIMERAR LL B4 510 50%, 70%, 90%; NTM 50%, 70%, 90%
IREGORIF IR L 173500 50%, 70%, 90%.

2.3 AEIEEI TSO 1 NTM Xt PIREERRS & =200
e 2 Al 0, 50 A0 RZH AR EE, BRI TSO
o NTM B EERGhN LB AN b™HE, K o™ (B, KA
BHAGEDOT 2 B, 3% 1K 2R A FLAR R i =2 s T e
MIRAB A LMEAN b E T =, a (HFRK . Jiménez-Colm-
enero 550 R HFLALS AU QR AT IEE, S sy
AR LMEF b, FEAR a (B ASCH 5470
WFFELE AR . NTM B R4y LE, b™ 5 %) B4 TG
EEMEFE R (P>0.05), T TSO70%, 90% AU B3
PEPE R (P<0.05), ZEZE RS imrEsi it fR v e
JELAH/ N TR 43 PR BE v, LR R AR s/ N TR
JUTHIERT, Sy A5y, BAT SRR AR, i 2k
AP HEEA, 54N NTM70% il NTM90% B o™ {8 5
if BEZHABAEL, NTM50% F11 NTM70% Y b™{E 5 % I&
ZHARARL, DaHH NTM AL 1 BE A s PR AT, 4540
ZIRIZESAN 2, NTM B4 ) T i il e o

AN [ AT F AN K 2R F T G ) S Xt PR SR BRI
B S

Table 2  Effect of different proportions of tea seed oil and nano

tea seed oil microcapsules on the color of meat gel

#*2

24151 r & b

C 67.48+0.98° 8.11+1.55° 11.56+0.29°
TSO50% 68.07+0.44° 6.14+0.21% 12.35+0.25°
TSO70% 79.97+0.89" 3.33+0.33% 14.72+0.70°
TSO90% 84.02+0.37° 1.36+0.19¢ 12.78+0.25°
NTM50% 69.36+1.46° 4.7140.62"% 12.15+0.08°
NTM70% 69.90+0.53¢ 3.94+0.49" 12.09+0.70°
NTM90% 69.39+0.24° 4.43+0.20* 12.41+0.44°

TE: CIRFARIATEARA T IR LL; TSO50%, 70%, 90% IR FASFFIIEAL b
15143515 50%, 70%, 90%; NTM50%, 70%, 90% -4k St e/
Fe 10 500 R 50%, 70%, 90%:; 7 51 Hh R [ /NG b s 22 573 i 2%

(P<0.05).

2.4 A[EEEH TSO F1 NTM X AR EERR R A IS4
K 3 i, 5 IACKHIBA A L, B TSO
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3 UNINASIF] L] TSO T NTM X PR JBE B HEC 40 14 5
Table 3 Effects of TSO and NTM in different proportions on texture of meat gel

2157 T (N) fp: HhRE WL PR J32 [l 52 1

C 1729.23+79.50° 0.74+0.02° 0.58+0.03" 736.14+47.20° 0.25+0.02°
NTM 50% 1148.49+£199.03° 0.71£0.01 0.51+0.04° 411.7+£75.86™ 0.22+0.04™°
NTM 70% 1025.82+34.03" 0.72+0.02" 0.57+0.02° 422.56+17.90° 0.25+0.04™
NTM 90% 770.81+81.95 0.69+0.04% 0.49+0.01° 263.82+36.02%¢ 0.19+0.01¢
TSO50% 1030.04+105.18™ 0.69+0.02 0.52+0.02° 374.94+48.74% 0.22+0.03"
TSO 70% 736.81+72.22% 0.62+0.04° 0.55+0.02° 254.06:40.48% 0.20+0.01%
TSO 90% 540.22+78.99¢ 0.64+0.02" 0.51+0.02° 176.51+34.45¢ 0.19+0.01%

e CRRFARIATEAR X HRAL; TSO 50%, 70%, 90% A% FAHFFIEAR LU 23124 50%, 70%, 90%; NTM 50%, 70%, 90% X FAK AT e L il 43

H450%, 70%, 90%; [RIF1 AN /ING P 2R 22 7 i 3 (P<0.05) .
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PIBES IR 4. B8 TSO A1 NTM L4l
PR SR L S JE R TE 35 125 5 (P>0.05); TSO
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5 (P>0.05); NTM 1 AR LA 2 90% b, Hi a5
A SRR BETEZE S (P<0.05) . LI NTM
2H PN BT AR AT LR B, NTM70% 5 2H ) BE Bk
JB2 ) R KA AT T 50% T 90% 1 NTM B R 4H .
AT 70%NTM g Ui AR &L, AT LA
I8/b TSO AR R 1 PR BEBE I A4 i1 951K
2.5 A[EIEES] TSO F1 NTM X A BE B RR BhAS i A5 45
led: o210

fitt REARL L 5 P FEAR B2 A7 S (IR AR 5 A B R 5
PERNZERE M TR —, BT AR P sk,
HPUPIEERE W, N2 AYTE £ SR TS PR WUEr B R L i
B 23Tk SSERS BRI AR A B I G . A
[FIALFR BORE SR EEAR 2R TE 20~80 °C HREEMIE L FEIN
fi HEAY I G'ANIRFEAS . G IR fb % B 43 sl an &l 3
Fi7Ro

FHIE 3a 1, NTM B AARAR 34 IR B 0 fig fE
R GELARIK T X I 2H G, £ 20~35 °C JE B N,
NTM70% ZHi) G T TSO 4$40 G', {EMTE B Y, 3%
i NTM70% BIARAESE R SREDL T NTM50% .. NTM
90% LK TSO £54H. WE ST 40 °C ZJ5, TSO70%
ZH 5 TSO50% i et & G'IF iR = T NTM 4520
G', ZEHTEEIN, i8N TSO FYRABFE s PEI T NTM
254

F & 3b Jl, 7E 20~30 °C {EEEJEREIN, NTM 0%
G RRER A BER FEA R G T X R4 G,
TE 20~40 °C LI, NTM 70% 20 /) G"i= F TSO
240 G'LU K NTM 50% 2H . NTM 90% £H, 7E i [l
N, B NTM 70% HARAEFE R EEEE T NTM 50%.

¢ 18000 T T 500
16000 . TSO 70%
o TR
9 12000  —— NTM 70%
i — NTM 90%
g% 10000
28000 |
3=
= 6000 |
4000 |
2000 |
0 L , ; . . .
20 30 40 50 60 70 80
R (C)
b 5000 ~C
-~ TSO 50%
- TSO 70%
4000 | - TSO 90%
Y — NTM 50%
5 — NTM 70%
= 3000 | |, — NTM 90%
#@_&(
§ 2000
1000 |
0

20 30 40 50 60 70 80
TR (C)

3 BSIRIE LB TSO Fl NTM A BEHE I A T AR
Fig.3 Rheological properties of meat gel with different
proportions of TSO and NTM
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Fig.4 Infrared spectrum of gel of minced meat with different
proportions of TSO and NTM
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Fig.5 Scanning electron microscope of gel of minced meat with different proportions of TSO and NTM
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Fig.6 T, relaxation time distribution of minced gel with
different proportions of TSO and NTM
TE: A: TSO #Sfngl; B: NTM ¥R m; (&1 rh C fRRAR AT AR
(% B ; TSO 50%, 70%, 90% 1R I AT 1R Ll 43 31
50%, 70%, 90%; NTM 50%, 70%, 90% 1t & 44 K 7% 1 1o 4
BARELB15351 R 50%, 70%, 90%.
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Table 4 T, relaxation time distribution and peak proportion of different proportions of TSO and NTM minced gel

FIUH SRR TE] (ms )

W T AR X 1 23 e (%)

T,,(ms) T,,(ms) T,,(ms) T,,(ms) A, (%) Ay (%) A, (%) Ay (%)

C 0.303+0.049*  3.379+0.127°  47.480+1.824®  369.576+19.343"  3.864+0.179°  1.725+0.134*  91.589+0.351*°  2.822+0.136"
TSO 50%  0.350£0.087°  3.975+0.471™  52.3037+6.008>  384.002+30.428™  4.480+0.601  2.064+£0.206"  91.570+0.871°  1.887+0.277"™
TSO 70%  0.412+0.098"  4.373£0.480%  52.723+5.079™  417.069+28.260°  4.781+0.403"  2.350+0.168°  90.178+0.670°  2.691=0.281"
TSO90%  0.414+0.173°  4.511+0.407  53.629+3.912°  401.632421.291%*  5.741£0.217°  2.278+0.323°  89.016£0.717°  2.957+0.465"
NTM 50%  0.261£0.072*  3.417+£0.291™  42.534+£2.641°  349.499+14.845"  4.680+0.536"  1.864=0.253"  91.844+0.461°  1.612+0.202°
NTM 70%  0.309+0.102°  3.848+0.230™°  47.966+2.962"  373.133+22.249®  4.069+0.535®  2.023+0.179™  91.768+0.820°  2.140+0.421°
NTM 90%  0.313£0.080°  4.321+0.116%  52.077+2.001*  412.683+15.569°  4.164+0.419®  2.120+0.130°  91.625+0.527*  2.120+0.263°

TE: CIREARIEA TR X BRAL; TSO 50%, 70%, 90%f CFEAHF MR LLH153 510 50%, 70%, 90%; NTM 50%, 70%, 90%f LA KA F il LA CLLfil 53
B H50%, 70%, 90%; [A1 5 H AR ) /NG - REFIR 22 5 .35 (P<0.05)

S OWIURIFE LB TSO il NTM BESEERLTE 4 °C B T TBARS [H{H
Table 5 TBARS values of different proportions of TSO and NTM mince gel added at 4 °C
15 TBARS{H (mg/kg)
0d 2d 4d 6d 8d
C 0.34+0.01° 1.30+0.06* 1.50+0.01* 1.87+0.02* 2.09+0.01°
TSO 50% 0.56+0.02" 1.314£0.01* 1.70+0.01° 1.93+0.01° 2.10+£0.11°
TSO 70% 0.700.06¢ 1.34£0.01° 1.95£0.01°¢ 2.06+0.04° 2.22+0.01°
TSO 90% 0.96+0.03" 1.59+0.01° 2.05+0.12¢ 2.14+0.01¢ 2.30+0.01°
NTM 50% 0.50+0.01° 1.160.01°¢ 1.4240.01° 1.49+0.03¢ 1.57+0.01°¢
NTM 70% 0.62+0.03 1.18+0.01° 1.43+0.01° 1.63+0.02° 1.70+0.01¢
NTM 90% 0.66+0.05% 1.40+0.01¢ 1.69+0.01° 1.85+0.02° 1.90+0.01°

TE: CARRAIATRLH X BRLL; TSO 50%, 70%, 90%f CFASKFIHREA L G153 31 K150%, 70%, 90%; NTM 50%, 70%, 0% CRA KA F il i B LL il
B50%, 70%, 90%; [R5 HA [l /ING TR 22 52 i 2% (P<0.05) .
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