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W E:AEREAREEANISTAREEERGALE, AFRAFRESBROESE R HARMFES N4
Pickering $Li% (High interphase Pickering emulsions, HIPEs) , # A% ZEEAH ERwRst—FRALILRMER, &
BRE AT ARG . Ak AR, HIPEs & i 8% £ 869 HIPEs B R B H &7, #1& 7 6 AR aIBe s, 3t
P A3, BB ASAR AT R AR, £ REAY, ME TR, R pH ST EELEFREF (P<0.05) , A
JLik AR A, ARG ERAFETRSZE 93.59%, KoadE LA ZE 6691%, BIHEAETHE 842%, Fahite L
£ 14.48%, MAERE, b, ARME, BFHYREEILRYFem L, pH LWL £ R, #e Pickering 1L
BB LR, o PIEBRESEHm G RmmAS, 2% 580 HIPEs AR 5B A B FHRER
12, 2AEKE 1.57% 5 0.019%, #AKE %8 (Thiobarbituric acid, TBA) {A&1&#4 4.12 mgkg, #mmILik
G, BREIRNEIBAHH AT LS. A HIPEs B AR HARTHZR Y AR TR AE, BREARGESBELS
JR, RFFIT R BN A S 6 TR RAE— R A,

K4 % A48 Pickering SLik, 5 % B, IR K, WAL, Is i Atk
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Effect of Soybean Protein Isolate and Tea Polyphenol Stabilized High
Interior Phase Pickering Emulsion Replacing Fat on Meatball Quality

LIU Shuping’, PENG Xiuwen, ZHANG Jiamei, LI Peizhao

(College of Tourism and Cuisine, Harbin University of Commerce, Harbin 150028, China)

Abstract: In order to reduce the harm caused by high intake of saturated fat on human health. This study aimed to invest-
igate the effect of high interphase Pickering emulsions (HIPEs) stabilized by soybean protein isolated and soybean oil, and
tea polyphenols were used as functional ingredients to evaluate two different HIPEs as pork back fat (PBF) replacers in the
meatballs. Six different formulations were prepared by the replacement of PBF with water, HIPEs and HIPEs loaded with
tea polyphenols. Physical, chemical and sensory indexes of meatballs were assessed. Compared with the control group,
there were significant differences in all indexes expect pH (P<0.05). Reduce-fat meatballs with HIPEs showed higher
cooking rate (93.59%), content of moisture (66.91%) and protein (14.48%) and lower content of fat (8.42%). The hardness,
clasticity, cohesiveness and chewability of meatballs increased with the addition of emulsion. After addition of HIPEs, the
L" of meatballs was increased, and the a’, b* were increased due to the addition of tea polyphenols. The HIPEs loaded with
tea polyphenols had the best improvement on the infiltrate on the moisture (1.57%) and fat (0.019%) of meatballs, the
lowest TBA value was 4.12 mg/kg. The sensory evaluation was higher than the control group. Using HIPEs as a fat
substitute could effectively reduce the fat content in meatballs and improve the yield and quality of meatballs. This study
can provide some reference for the development of fat-reducing meat products.
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T W, K UEHE SR, IE i A B S AR b
PRIVG « Uo IS 5905 © 98 9E 55 22 M 1 R 95 o5 B 42 A
P e ELBRBEAAR LS 55 (e R T R r AR PR il T Ak
TorgER iz . AR P AEAE AR AR R W
R A 22 A5 () R, 5T N AR AR A il i) i
i FHFLAL . BRI BE R AR Bt 45/ A 4T, LAZE
rEEAE AU AR T RR AN A ANSE A e L. &
PIAH Pickering FLi& (HIPEs ) 2 /AR 450 5 bh e
KIE ARz, AR R NER RS AR RO AH B85
FNASIE, T It B R P 465 235 ), LI AAR 2= vl g i 44
Aorn] DIAS T 3 b R By R S5 e AR S =, AT
{ff HIPEs B 1R /& iy fs e B0, A% T 38 FL
WP sh P AR BN ) % A AR AR, 38 FH IR A i 5
FET,

HIPEs EL#&5 745 B R rERE Mo v i i gk B
6 S IO T 224000, T Ak FE N &b HAF 5T
i 4E HIPEs faua M P4k, 3542 ot i) £ 28, 78
3D FTEPNO B i A dh g N MY X AN D A
AR AN 25 Hua 2603 DR R AN P 5h ROk A
77 HIPEs JFBE L4 I Ng T A 21, i oe a5 SR 3R W,
HIPEs 1] LIS U5 45k I eie s A 4 4 P il ol 140 S5
Hu A XU, [RIE2 AT SRR U AV AR T A& SE IRl
A R AR AR . Liu 2509 DN T A5 Sk Skt
HEIFARRE TV AR ALY HIPEs, &3 HIPEs
TEREAR AR Wb P A R D 12 5 1 1) W) Bkt it (IS
S S EE IR E AR S AR R
£, TEEAT HIPEs ST, 5 AR A CAE G
A SR AR L, AR 2 7 230 M) BT HIPEs ZEAIRAR
PR & R B R, (B AT P45 SRR W e LR AT 4544
b, BRI AR S8 o AT Wi ek [a] (A 58 B AR, fiE
FLIR S E AT T S hT A e s s

FLTF HIPEs 7EARAE A il S T & R 45 R AS
J&, ARSI HI A T AR E S EE A . B2/ K=
AR A HIPEs AR AL AR, b Bk As 2 10
VE Ry i ) S LI % A FLB R E T, S5l 4s T
Wi K ARSI AR HIPEs, I LUK IS Ii/E
S AR NR AT I ATl b Xt . X P AL TR A
SRIAE | LHAIRE | ERAAIIAE . pH IAE | 225387 .
PRI ST . BRI R M DY, S BT A
FUEL TR AR, $R5% HIPEs 1A% | A5y 58 1 BAE
H AR X R AL B SE i, ASHIFSETT & ) HIPEs A
SHARHR A il A S ST RS 2 2%

1 MRERE
1.1 MRS
WHAER . BEIED . AL 2 BT aALE

fif; KRG 255 B4 e AR & 5 IR A B2
" oRRE TR E SO IR FL Mok i
KRARIREABRA A Bl bk gl A PR
s AR db AR A B Al FORTERY
Jeat & AR A W R E s E . SR,
TRAR . R . BIIR . PP JELT | PR AR . Ak, &
THED Z P8 —AN(EDTA) . =421 . #fCE EL 21k
(TBARS) ., &5, ZWeeE DA B RIMHral, Wy Tns
IRIETRE b X B R SEIG B A L6, S5 my 40T
alf, YRR AN o

JD200-3 FF R WHRFALER A R F]
H1850R E.0>HL IR L B BANASH R AR
H]; CM-600di 4306ttt MJERERBIRIMAS RS
45¥]; UV-8000 22405306 g o Es A
BRZH]; SH220N A4 ST fX . K9860 4= H Bl [
AL AR RERL A ES A IR F] 5 SZF-06A 2K [T
AT WA A R ] BPG-9070A ¥5 %
G RCTRFE i —TE R A B2 F] 5 CM-
600di S Gl Al AlJE-RERBIEIM ARG (P E)
AR E]; FE28 pH i1 AR -FCA| 3% (i)
PR F HH-4 fHIEK S i S R IRPE R
Fe A B2 ) TA-XTPlus #7PEI E# 4L 9€ 15 SMS
/NI
1.2 LWHE
1.2.1 = WAH Pickering ZLIE 4  HEBMFRIOC S.53
B 6 g, A 94 mL KB TI/K, RG2S, tE=R
FRE PR E ST % (1000 r/min, 2 h), BT 4 °C
VKFE kAL, TE AR R EE c=6.0wt% BIKE.55
BEEMSHR . 1 FIRBEEIAST pH £ 9, T 95 C
[BEIRK ISR P 2 min, BHIEFFRISET 4 °C 7K
FEPIARFRFRTEIRAS, AR G B 8 IS KRN
1:3 B LRGBS BIINA K I A 0.5% AWK
W, FAE S EHLT 14000 r/min R348 2 min, )i
WiFh HIPEs, 4 °C {5175 H -
1.2.2 RULHIEE B 1 S RDUHTES TR R, B

# 1 FAAH Pickering FLICR A ALR W HC 75
Table 1 Formula of high interphase pickering emulsion
replacement of meatballs fat!'”

Rt
R -
R (%) BEWI(%)  JK(%)  HIPEs(%)  FekH%)

S1 80 20 20 18

S2 80 10 30 18
SP1 80 10 20 10 18
SP2 80 20 20 18
SPT!1 80 10 20 10 18
SPT2 80 20 20 18

T STUATHELH; S2LLKEEIRS0% R W7; SP1, SP2LAIAR & A LB HIPEs 5>
I 50%, 100%MJ8/07; SPT1, SPT2L) & 4% £ HIPEs 43 H 214 50%,
100%JI8 W7 . FLJ7 Tk . HIPEs , FCRHAS N4ty 2 798 1A+ IR 7 4 &
(100%) FYES I
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Fig.1 Preparation process of meatballs

PR AT IR T IR e T, 4 T RE AL v 4
2 R, FFIR 1 min, S5 LAAEYE F 2 0 8 FREUIG N M g8
A, IO RIRREE Bk i AR B, Horp SP2 Ay B30l
AbFR L, AR I A 2R 1 o, IR A 3% £k .
0.5% MK . 0.5% HHHUEY . 4% BHE . 10% T KIEH)
(T8 PAHIR T BV, PRI AT, T 4 °C VAR AR
R E 30 min, BrA RIBETI LR R 298 20 g AR
L, FFERNZKIRZE 80 °C A5 F4A, 4kl s, ki
JGF 100 °C /KA &N 8 min, MilFH FIRIR, BiH
PIFLIE Y& EN 30 min, Wi TR /KSy, F 4 °C vkFE+H
fitif7-o

1.2.3 ZEEAGRME S35 Ml 14 7 i)
S, WERIFREA I P AL EE i, LS A BT SR
TN EI T, Tl A8 K Sy, HERFREGH
S R ALEE &, 725 ARG T

HEBR%) = % % 100 ® (D
2

X my S PRI FLEGHITRT 5T B my, A7 PRI AL
JE B R
1.2.4 RLFEZERSGFIE  Bhis i IR A UCE v
H, IR MEUK Sy, VIARRG A TH e . K5y
ErEARYE GB 5009.3-2016C & i 2é 4 [E ZE AR E £
HR RS B R ) HR B — s B TR A T A s BR
JE S ARYE GB 5009.5-2016 CE A4 FE FhRvE &
i PR LT I ) R B — L FC o AU A I R 5
BB & HEHYE GB 5009.6-2016 £ 4 4 R i
BT RR D0 R Y i B — 1A 2R TG R VL A 70 < 5
RS ERYE GB 5009.4-2016 £ i 24> [E S b
B R 3 I R ) S B R S i R
AT RE .
1.2.5 JEARrEI e SRS Tk, i6E
M, BRI ALY 1 cmx1 emx1 em B/hB, B F &
PR L, 4 TPA BRI e FLAE A | 59t . Py
M BEFEAE L WA . HARSEOBE N TN
JC 250 N, kA5 P/0.5, fih & J1 0.1 N, JE45IE 48
B 40%, MR 0.5 mm/s, 3L T HEE 20 mm.,
1.2.6 pH %z =% Nacak U (7%, FRELS g
SIS A PR AURE &, BERR S I 50 mL ZE48K, $iF)
g4, f B AL T 10000 r/min F X8 1 min J5,
T 15 min, #I9E LIS, (44 pH HHUE pH.
1.2.7 25508 2% Camila 2529 {1y 7 B gE47 0

22, B BGEE P R ALVT R EE SN 0.5 cm A9 E5TE ,
{22 B E H L. a" . b". Hodp, LB
{8 a” ML JEAE, IEEIREL, A EIREE; b 85 {H,
TEAE W, (B . AEHE(E: L7 99.43, a”: —0.09,
b":—0.16.
1.2.8  LRAKLE MR 2
WA B
PRORPERIIE : K52 5 g G R ALRE AR A S0
&b, L 8000 r/min BS.0> 5 min, B ELOAE B T kK
W 40 min, BE/ETEVKIS PR HIZE 4 °C. K
A TR R AARAR A TS SRR B 0 TR, 7E 105 °C
BHFAT R E THREEE, BATEISPEA, s
K S aR, 7K 538 D R A

KA 3 (0%) = T2

S5 WAL R Tk,

x 100 7 (2

LRI PRI E : B2 5 g BRI AILRE A A SO
& h, L 8000 r/min BE.0> 5 min, B ELOAE B Tk K
WHRN#E 40 min, BERTEVKIBE A EIE 4 C. BEsS
A8 TR AR A TSR E 09 TR, #E 105 °C
B R E T EEE, AT IS PR, s
AR TR, BE TS D R A
FE 5 H 2 (%) = mm;m x 100

1

7 (3

A m, MR EE, gom, METATEE, g;
m, NPT IEEE, gsm, HEER, g
1.2.9 FiEALENE (TBARS) 2% Li 19 140y
5, BSA . B 5 g FESLSTEITE 50 mL ¥ (0.1%
EDTA 1 7.5% =L 1R) T, #RJ54E 12000 r/min [1Y
P R 2 min, #9E LIAREY) . 2R, B 10 mL
VEWINA 10 mL TBA ##(0.02 mol/L) P, £ 100 °C
[BE#R/K ¥ 40 min, #E X H)EREL 5 mL 35, i
A 5 mL 545 )5 LA 3000 r/min B5.0» 10 min, B [ 7F
W b, A 50656 E 14 532 F1 600 nm
AT 52 VR OGRS, R A 2R S B LR AR L 1Y
TBARS 18,

A532 - A600

x72.06 % 1000

X @
T H1: A532 T A600 5351 2R 532 Fi1 600 nm
AL IR OGRE s 155 SRIO'C R m AR BT i
(g);72.06 SN —FEEE/R T (g/moL) .
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1.2.10 JBEIFIMNE 3R 2 S A ILEYECE TR
T, 53 B HEA 2GS B 5838 R AL A DI, Meeatid &
MPIFYINEG 10 ACEECE PN B, Hr B4 el 1:1, 43
SXFAALEY P HE SRIAPIRAES . WERIRES M 2i
BYE AT 9 43 HIEor.

F2  AIREITESED

Table 2 Sensory rating scale of meatballs®*?!

Eiztay VESrbRifE SME
BRI, 55 7~9

i H AR EMRER 2, RA RS 4~6
HRPMATER 2, B ARS) 0~3

YIIRAT 3, DR 7~9

MR BRI, Tk RGE, AEAEE AT 4~6
BDTAPE, By IRE AT, B2 RHIE 0~3

AR AN S 7~9

FERTS PIALANREBEN AR, A7 76 LR 4~6
AL IR AR, S % 0~3

TR, [5G, TR 2, JERURL 7~9
WEPIRES  FE AR, ISRy, INTREC 2], AR 4~6
BRI R, RIS PERL 2, NTRRLES, 2 A 0~3

1.3 BEALE

TRLH SE S B 3 P ATHRE, fli ] Excel. SPSS
25 FRAPEXT R A T HA R 3R T 254307, P<0.05 KOs HE
A REMEZES, i Origin 2021 £ A, BdE s tred
RUFYHEARAEZE SR
2 FERS57Hh

2.1 TEEMHE Pickering ZLiRE R ISR AR EE
e A

&l 2 SANIH] HIPEs AU G AL ZE & A5
455, ZEEARFRM B LR (U5 [E e K eI iARE ) 45
i, S2 DIARFMR T 50% BURENY, ZE8 A5 3R %) RE 4]
AR, N2 5 1 L322 08 R L Y SR 4 4 8 Ay i
By, Bk PEREAR . WiaE i HIPEs B U N FAAS B FH
HW L, 28 AR WM B TH(P<0.05), AT UL
HIPEs ¥ I~ R AU 5088 10 I 25 485440, B T

IKBIESGPERE, BRI AN Tad A oK o i iR
100
ab a
= b abe ab — S
é 90 L © ¢ 4}.7
%
&=
80T
70

Sll’l SIIJZ SPITI SPITZ

Fdh
K2 mNAR Pickering LB LIRS A ALZE AR AR
Fig.2 Effect of high interphase Pickering emulsion replacement

S1 82

of fat on the cooking rate of meatballs

TE: ARVNE PR ) 22 5 2, 18] 3~ 6 [A](P<0.05) .

I, FEBINFLIR L5, SPT1, SPT2 WZHRIZEETS
SR, A RE RS W RS NN T LI R AR S
Wy, GE R 2SS AR s A B,
BE— R ARG A ROTERE, SRAS I = A H R
TE Pintado 5P B 5T H, 358 2 #1280 K LA A 5 7
AT RS PR RIASTR] ) A I 225 A 5 ) i FLIR BRI T A&
VAR, EARIR LN TR 2 Feoke, i FH L
BERE I, ToIE 75 & W 2SI, JIn T4 &0 25K
XTHAZH . T WL B B s S AT iy ise, 5
PRSI 2 65 DO BE 12— 25 4 i HH o3
2.2 A[E] Pickering FLiEE X AR XS I FL2E 57 HOF M
2% 3 N AN[F] HIPEs B ALIR IS P ALY L 53
MXELE IR, HIPEs MIESINAT K43 JC I 35 520, S2 PRl
7RSI R B e R 7K 38, FE/R 38
BB Z ], ThEAS 2 W nY HIPEs 19 3s s
SPT2 17K Sr& S, B8 H 5 & AR Bt 4 Al i
N (P<0.05), Hidr SPT1. SPT2 PIZHAE H 5 & i
B, 3T HIPEs A< Bl #5442k 8 H 09 [FI A,
PR A% 2215 86 1A 3R AR AR, 3 R AL i 454 T
NBUE, 2D TEFROTTA . FLIES N
YD T RGLT B & i, SP1~SPT2 DU/ Ab 3
2H 2 [a] Jf-JC ik 35 2% 5, Botella-Martinez 431251 1 i 52
K355 A RIS PRI TR A IV E FLAEE AR , A QA%
NG, B S SRR DB LR BE RS AR, K5y
TG 4 2 DX, NG T e i AN 22 LI e PP 1
SEMR, S5 FLIRAS I ELAR G
F 3 BN Pickering FLIBCRRACHR I XoF A LA 53 (145 i)

Table 3  Effect of high interphase Pickering emulsion
replacement of fat on the composition of meatballs

B K53 (%) B (%) B (%) W5y (%)
S1 65.02+£0.31¢ 13.2940.21° 12.80+0.91°  2.32+0.17°
S2 66.91+0.16*  13.16£0.90° 8.42+1.15° 2.51+0.19

SP1 64.90+0.18°  13.62£0.97°  11.98+0.97®  2.53+0.14*
SP2 65.30+0.40° 11.91£0.30° 9.64+0.25" 2.8740.15°

SPTI  65.52+0.22*  14.25+0.21° 9.66+0.52" 2.86:+0.60°

SPT2  66.42+0.51®  14.48+0.11° 8.68+0.59° 2.83+0.10°

e ANRVINE PR 7] 24 53 5.3, Fe4~3K6lR) (P<0.05) .

2.3 A [E&MHE Pickering FLi&E X BE B X AL B4
oA

% 4 A [F] HIPEs BRI 5 P AL ) J5i 44 4
P, ¥Sin HIPEs J&, P FLAYAE B i 2 19 (P<0.05),
LB AR i A R bk =, S2 (AR | ML R T
RELER S USIINFLIR A9 AR A, BEE AT 00 H32%
UL, AL ESSE M AR E AL, R RS IR R ] )
FHEAE I ESES, Ty . NS PERIE SR T B2 A T
IR FHEASIK S35 GE Ay Z 81 SN T8 5855,
VRN T BR8P A BB AA LS, (DA I35 A HE Xt
FRAHA AR 2 B B 22 57 (P>0.05), ULIARE )7 A0Sk
AR TR A TR B PR AR R AR R B . AN, B
HIPEs 21 A ALAYA IS FE b AR A i) S TE ARG, IR
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XUBSE , % KM E A S 2AZWITEE RN AT Pickering FLIRCE USRI AL AT 2R £ 63 -

PRI THBEEH PRI ALY B X 25 2t A4 B SR 08, AR Fxot
TR ZHLPIAA B o O B S PR TP B 5 22 I 4
i, By e P L B U ST AR 1, 55 S 3
SARA A EAE B HZLIR S F, 15 A ALNFRIE E
SHECE A AERE, T A5 A AL B o P gt
T 2B e A I i B B EFE AR, %S0 HIPEs (9 2H 1)
TEA TSR SR PErh g 5 B %, UEH] HIPEs GE42
THPALE U, A IR & B i i 50 7

4 BN Pickering FLICEAUNR I XT P AL BUR 452 000
Table 4 Effect of high interphase Pickering emulsion
replacement of fat on the texture of meatballs

R TR (N) #PE(mm)  NEBPE(Ratio)  BAMEH:(mD)
S1 5.83+0.23  3.37+0.21° 0.33+0.03° 6.67+1.10°
S2 4.20+0.38'  3.68+0.29" 0.34+0.01° 5.29+0.91°

SP1  5.18+0.51%  4.17+0.11* 0.35+0.01° 7.11+1.21°

SP2  6.65+0.26™  4.14£0.10® 0.4120.02° 11.25+0.89°

SPT1  6.68£0.08°  4.49+0.08" 0.50+0.02* 11.60+1.07°

SPT2  6.99+0.24°  4.58+0.08" 0.53+0.04° 11.95+1.04°

2.4 A [RIEMHE Pickering Z.i&E K BE B xT AL pH
gpAl

¥l 3 SANIE] HIPEs AU IS A ALY pH, g
A EEIF-EAG T P ALAY pH X ARESS AR i, 2H 18] 5
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Fig.3 Effect of high interphase Pickering emulsion replacement
of fat on the pH of meatballs
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Table 5 Effect of high interphase Pickering emulsion replacement
of fat on the color of meatballs

FEM L a b
S1 81.57+2.77° 1.08+0.13° 25.35+0.91°
S2 85.67+1.44% 0.80+0.15° 24.78+0.62°
SP1 86.50+0.57% 1.46+0.14® 25.99+0.39™

SP2 89.64+1.08° 1.1740.21° 25.43+0.76>
SPT1 83.28+2.22° 1.98+0.13*® 27.92+0.90"
SPT2 82.05+0.74° 2.87+1.04* 29.30+0.67°
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Effect of high interphase Pickering emulsion replacement
of fat on the water retention of meatballs



- 64 - £ Tl B4

2024 4 3 A

0.06

0.04 -

d d
]
0.00 Sll SI2 SII’I SII’Z SPITl SPIT2
AT
K5 AR Pickering ZLIBCEMHR X A ALCR T A 5 )
Fig.5 Effect of high interphase Pickering emulsion replacement

B (%)

it

of fat on the oily retention of meatballs

o RIS Z W A BK 5338 H %480 Lk SP1., SP2
A, K2R 2l HAA R E R (-OHD, S5 INHZH
LU H AR RS S5 A4 B inssess ™,

N 2 Aisd= PR i) ot = 5 18 R A M A R B
AT, R LA A B8 BE 7 B4 v ARG e ELE B AR
FH & 5 ] B R S P AL N S H R, TR
il HIPEs J5 g8 H SR B LR A Frisi 55, HLREE
BT (R T RRAIS, 25 22 M s 2B 17 g
Ui . WNRE Y FE L AZ IR R, Sl IR /K
T Z AT LA, A 5 156 235 P AL PS5 HIPEs
AEPIMAE S PIAH, B R 55 B8R 1 B A R e N, L
HLAS RAFIER e A 2485 1B T R e, W fhdks
ZW L b, 2 ibA ) S 8 s E A B AR FTE R
SEER 2, FEPNITMARS 2502 s A
IH 2 Bk Y HIPEs P9 FLARFRE M. #E Zhang 550°1 1Y
SLuGr, DAIASTE] e S 59 Pickering FLIRECE S
ARG IS IR, XF RIBE T s SR Tl e, & 3R
Bfi#5 Pickering FLUEXTNE T A% B A 2 i B4,
PRIBE TS H B HTREEAIS, FLIR TR SR S AE
VEFIAE RS T/ R g mtase .

2.7 A REIEMAE Pickering FLiRE R BIHXTAIAL TBA
LR

&l 6 ARl HIPEs ARG AR BT 4 ik
TEOL, SahRRIAH LL, A4 &4 T 2 A S
iR, B 5 kA Ak, AR R S v W 2 S S D
— BRIV AR, R IE 6 AT RN AT
R Ak, Horb, S2 T el Ty iR b B, ARV &
AT H AL S, iR BT S b B AR 32 A PR ZE i,
A G AR G 5 & e S BURAR M aiA © L LE 22 R (B .
PUZH HIPEs AbFRZH (1A 0T S fh R B 40 dnd 251X e
ZH (P<0.05), ZIR g BsZ 2 4, LK > HIPEs H
BaE IR R, B AR B0 = M FLIR, (K
AT REAS ROCK AR L HEAE N, 0D T 5 AR A Rk,
e TAEPIRR W & Bk a8, 5 SP1. SP2
FHLY, SPT1. SPT2 MG RR R HIAIR, RIS Z M
geiE— R R AL PUR AR R M, B S IR AR
K, ZE W HAE RATMPTEbRErE, vl LGRS+ N

SEERH 1L R A R3-SR L, X5 Zhu P AT
FEEERIALL, HS IR FH IR SRAE ) M 280 S
LA E SR EE T R BRI AR, TR 2 R
[E Xt REZH A9 TBARS (B34 35 Tod R A HEZH, AF 5%
NGRS i B G U5 BRL BB I AR P T S A i I S
G . LiZE0 DIZK 20 . WRRKEm . PLIEEH .
BT 7 AVT i Ay IR, 383k 22 YR 247 o il B SV BRF T 7 XL
W, ARE R DR v A I IE T, X TBARS {HB#E4T
W RE iz R 3=k NV RRAT- 7 RCPL i A B %) 2H 501 HL B e i
B, B5e4 i t4H TBARS HEAK, FIEE K K
LA TS RS IR T H A 3EEEEU N . AT
HIPEs 522 mZs-GVE -, RIA RGeSz A AT
E=n i

—_
(=}

TBAfH (mg/kg)
W

b b
| H H H H |
0 1 1 1 1 1 H
S1 S2  SP1 SP2 SPTI SPT2
R b
K6 N Pickering FLBUE LIS AL TBA {HAI5ZI
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of fat on the TBA value of meatballs
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Table 6 Effect of high interphase Pickering emulsion replacement
of fat on the sensory score of meatballs

(ERES mp RIPIRAS AERIRA By
533+0.33°  5.50+£0.43°  5.50£0.22°  5.50+0.50°  21.83+1.01°
5.83£0.31°  4.83+031°  6.00£0.26°  4.50£0.56°  21.17+0.60°
8.17+0.31°  7.50£0.22°  7.17+0.40°  7.33x0.21°  30.17+0.60°
8.83£0.17°  8.00£0.26®  7.50+0.34°  8.00£0.00°  32.33+0.42®
8.00£0.26"  8.50£0.22%  7.33+0.49°  8.83+0.17°  32.67+0.71°
8.17£0.31°  8.67+0.21°  8.00£0.00°  9.00+0.00°  33.83+0.31°
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