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Abstract: This study explored the preservative effect and shelf-life extension of chilled mutton by coating with a mustard
essential oil-based Pickering emulsion. It also provided data to support the practical application of such emulsions in meat
preservation. The experiment involved applying a mustard essential oil Pickering emulsion as a surface coating on chilled
mutton, and the study assessed the emulsion's antioxidant activity, antibacterial performance, and impact on mutton quality
indicators. Results indicated that increasing the concentration of mustard essential oil significantly enhanced the emulsion's
antibacterial effect (P<0.05), with varying inhibitory effects on different bacteria at the same concentration. At a 2.0% v/v
concentration, the Pickering emulsion exhibited good antioxidant and antibacterial properties. The inhibition zones for four
pathogenic bacteria measured 20.20+0.11, 19.07+0.06, 12.13+0.06, and 10.73+0.06 mm, respectively. The DPPH, ABTS",
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and OH radical scavenging activities were 89.45%, 66.61%, and 94.5%, respectively. Regarding preservation, indicators

such as pH, meat color, TVB-N content, TBARs value, carbonyl and thiol content, total bacterial count, and coliform count

in the soaking and spraying groups were significantly better than those in the control group (P<0.05). Notably, the pH in

both groups remained within the fresh meat range on the 28th day of storage. The TBARs value remained within the accept-

able range within 21 days, and the carbonyl content during storage was significantly lower than that in the control group

(P<0.05). The control group samples began to deteriorate by the 7th day, while the soaking and spraying groups extended

the storage period to 14 and 21 days, respectively. In conclusion, the mustard essential oil Pickering emulsion effectively

improves the preservation of chilled mutton and extends its shelf life, with the 2.0% v/v concentration offering optimal

antioxidant and antibacterial performance. The soaking treatment outperformed the spraying method, showing potential for

broader application in meat product preservation.
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Pickering ZLVEXT ABTS™ [ H J& 107 BRZBOCR B i L
F BHT, 7 R A 1 e )& 2 3.0% v/v B, 1% Pick-
ering FLIEXT ABTS™ [ FHIEIIEERFIRE T 77.29%
Ui B ARG T B i 31 B — 4 e B 2 s, ST AR

Wl Pickering FLI AT ABTS™H I 3L 9 1 4 B8 1 B35
1TH(P<0.05), LI EEARAIOR .

f
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c
e
05 10 15 20 25
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ABTS" [ H L7
S W [}
o (=) (=)
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3.0 0.02%
BHT
FFAME I PickeringFLIR A E (%, v/v)
P2 JFAKEI Pickering FLIRIY ABTS' H HHETiF BR 3
Fig.2 ABTS" free radical clearance of mustard essential oil
Pickering emulsion

[
(=]

2.1.3 FFANGH Pickering LA OH H Hi 3L %
MR WE 3 s, BEITANE T 22 LT, IR
A5 Pickering FLR AT FR 3L [ H JE 0 TE BR R b = $2
=, HARTEIHR T AR i Pickering LAY OH H
FIEBREIIT BHT. IV ARAEITE Pickering L
W EIESINE RS 1.5% v/v B H B3R5SR 55
FAH 95.07%, 11 J& Bt 35 T A T B2 0935 0m 4 %t
P SRt N e I N (=5 st P o B I YR RSB N
H HIERRRA T . AT AER, i INFLIR
RS RENS XS [ Hh LA, A RIS
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Fig.3 -OH radical clearance of mustard essential oil Pickering

20 25

emulsion

R 53X 5 Sadeghian %5PY (U TE 45 S —30 . IF
FAE TR E R 2.0% v/v B, Pickering FLi H-£ B it
Pt EALRE S, %} DPPH H i3k, ABTS'H 3L F0
OH H H EE 193 R 343 5l ik 89.45%. 66.61% Fi
94.5%.,
2.2 FFAKHEH Pickering FLIRAHIEER
DITCEE K R IRAH, 2 1 BT ANEHIE IR
K57 Pickering FLIRETXT KIGATER . VDT TIGH . 495
00,457 20 R B LA S B AZ AR At 1 A= 2 i der B T R i i)
TEa R EARTE I IEERE BAS A, AR T R FI TG
PEBEGE . HEE 1 A& 4 BT, £5 0 BE Y ST RORS il
Pickering FLIXT LA b PUFN S0 B 22 HAT Pl 4EH,
H B T AN T B 0 X S0 B 0 I R E A
EHAGE (P<0.05) o 3.0% v/v I¥ Ak TN Pickering FLIK
X R IGFF AU T TR B 9% 24 h J5 19 DIZ (B 5351
k7 28.21+0.1 mm Fll 20.27+0.38 mm. 4IFAAGIHH
FEN 2.0% v/v B, Pickering LR X PURHE0E B A0
T B8 K /N4y B2 20.20+£0.10., 19.07+0.06., 12.13+
0.06 1 10.73£0.06 mm. LtAh, R 1 ATAL FFARKE
7 Pickering FLIBXT IHAATBE ANV 1] ECER A0 4 E
FE X 4 v (ORI A BR PR . SR 2= TR EQ B 1 4 IR
G, DR 4 PG B B AN % PR PR A B
TR AN e A L ArrE 22 5P, FRAE TP Y
PUB S AT REEAT B MR NE T, T AT T34 24 [GRH
PEB AT S I EH, X 58 A IR AR s
E

P4 JFARNGI Pickering FLIRO DU B A0 B A H]
Fig.4 Antibacterial effect of mustard essential oil Pickering
emulsion on four kinds of pathogenic bacteria

T a: KIGATFHE; b W TR o0 4 (R BRI d: il
BRI 1 JOTRK; 20 0.5% FF AT Pickering LI 3: 1.0% I
KK ih Pickering FL W 5 4: 1.5% I+ K 4% il Pickering ¥ & ;
5: 2.0% JT ARG I Pickering ZLY; 6: 2.5% ST A Il Pickering
FLW; 7: 3.0% FF AN Pickering LI

ARG 2.1 F1 2.2 AR BESTAHRAE I Pickering FL
RS PE | USRI M B I M B IR ST 45 SR
58, VR ITANE R O 2.0% v/v [T AR T
Pickering FLUEAE & 8 25 R IR WY, #E4T F—25
2.3 F¥AK*EH Pickering T4 8 F R EEIRE
AN
2.3.1 FFACKS I Pickering FLIE XA £ A pH B
M pH SRl v e AT B 1) G R AR 2 —, BAIK
1 pH 3 HA PE 5 A VA5 KB el i B . X
PRI S, BRI B pH W R 5.80~6.20, Ik pH Ny
6.30~6.40, 1M pH>6.40 W LB AL A8 P,
Bl 5 nTAs, Bl E IR TA] A RE K, 25 A L IRl
WS Y pH F 5 IS SR BRI i SO T
HaF G ESEIR, SRR kAR T A R, FLIR SR
P B, FEA TR pH R, 7EE 14 d )5 pH
WKTHE, PTHE T A A P R R A E L R b, JR 7K
SRAHE S A IS (AN 2B ) B A g 2 R 1 7K it ) 122 25
FEALER BT, (RS A Z2 K 5 2 R | pli
AR 20T AR pH 228 M TF . FERERS 0 d 1Y,

1 FFAERKGM Pickering FLIBO IR E 1970 12 Pl

Table 1 Antibacterial zone of mustard essential oil pickering emulsion against tested bacteria
B HE HAE (mm)
. KIFF W G AR YRR
TER7K - _ _

0.5%T A NG i PickeringFLIK 10.37+0.23™ 11.130.15™ 10.0£0.00™ 10.0+0.00™
1.0%F A K Tl Pickering FLi 12.070.06™ 14.07+0.12% 10.0£0.00™ 10.0+0.00™
1.5%JF A A il Pickering FLil 18.03+0.06™ 17.20+0.10™ 10.87+0.06% 10.43+0.12%
2.0%IF A AL il PickeringFLiR 20.20+0.10 19.07+0.06% 12.13+0.06% 10.73+0.06™

21.00+0.10%
28.21+0.10"

2.5%F AAE I Pickering FLIE
3.0%JF AK i Pickering LI

19.83+0.29%°
20.27+0.38"°

12.07+0.06%
14.07+0.06*

10.09+0.10™
11.30+0.20%

T SRR E T B3R Al — BR A [F) VR 2 0] 22 53 1 25 (P<0.05) ; [AIATR [F) /NG “FBERR ] — R B AN [R] Bk 1] 22 57 . % (P<0.05)



5 47 B 180 SREESE 4. JEARGN Pickering SLHEARASEEAREER VTS
700 Ly ] 2.0% AR Pickering FLIE A VR IBEHIN 14 f

oo "R PR AR, T LA R R UL 111 %2 AL, 4

6ap — — — P B R 7% (0 0 P 1 2, 75

262l F " (2 PR 0 SRR e T o ok 20

=60l MEE SR, BRI A AE K, B

ol 1D VLRI UL BT AT . TEHEIG 7 .

sal| | = 25 AL AR MO 2E . WAL I bH 25 5 R 3 (P>

s, LLIE 0.05). MEE 21 d IThh, IR BiRd 525 HAH

IR ] (d)
K5 vl 3 PITEINRUY E] A pH 22 1k
Fig.5 pH changes of chilled mutton during storage
TE: AR RS S k2R 70 (7] 2R it A () D e [h) 22 S Jd =25
(P<0.05); AN [l /NG b 2 6] 3 715 [7] — 58 AR 170 A ] ZELAE it
25 .3 (P<0.05), [ 7~1&] 11 [,

25 FIEH SR04 . MEsRZH BRI pH JEASHH T, —ZHAF
hh 2 (8] TG B 22 5 (P>0.05) . BEE T Ta] ZE K,
25 LR S TRE | I )Y pH r=A i g 22 5
(P<0.05); MiiZ M 2H FIMTR IS 7d B pH A 3%
2257, HAT IV R ik BE W 20 25 5 AN ik 35 (P>0.05) . 1E
25 14 d A, 25 4 pH B35 E] 6.49+0.12, B 448 it
ArlE . R R AR RS R, pH 4351
M 6.07+0.11 F1 5.98+0.08, IRFESEER] pH YL . i
A 2.0% FvFANG I Pickering FLIEAE A IFw )N FH T
VN T R RS pH, HAT REFIPREFSCR
2.3.2 FFAAGTH Pickering FLIBGHA BEF A (OPE A5
ma X 2R ESRUL, ORISR R B S
SVEFEPR . EHOIEFEE L. o F1 b ESR T A
{0, L™H R B P 52 B2, BB s P S 2R 1
FEEEREMIEETE . AnE 6 IR, Bt RS A HE G,
LEAE FREAEAE, 25 AL NER 21 d i) LB FRE
P, FREREF) 28.86%., MES 21 d JT R, 214
FImE R ) LB 2 = 45 4 (P<0.05), Rl B2
FEAKE W A2 B TR B AR R,
v/ T WLAIZHZIN A FZKASE L, B T HX e
ST, I 2T 30 LE A8 bR B3 /NBY, 5
Xin 2805 (OF IR 45 R — 30 . FEEEAN IR R, =
ZH AN 4 22 (0] 22 532 8 .35 (P>0.05); /i 14 d 25
ZH 52 . WEER A 2 R JC 3 25 7 (P>0.05) . E
25 28 d BRI gl FImEvs 4l Y LEE 4E R e 3 /K
SP-2hy 39.42 FH 41.9. o B AR e B v B UE A ST
TR, a B Bl 22 i RS T ULEE AR P (Mb) 1
AR B[ACEST 25 (4 | IR TR LE B o (E RE
IRk EF Ta] BN RAEAES, UERA AL ER A A T 4R
TS LT B AR (. E79EE O d B, 4540 o [HZE R AR
F(P>0.05), MIMess 7 d 2, I o« H R E =T
Z5 2. (P<0.05); WL 14~28 d, I ULLH . Wi4LH o™ E
P T2 A4 (P<0.05); {UEE 7 d BsRtH 525
ZH G 222 5 (P>0.05) . 7EES 28 d B, iRl tb=s
2R S 17.50%, WEiReH tbas 4 i i 18.81%, Ui

b HZE 5 B35 (P<0.05), M{Z ALl SR el fE L
SR M) BTG B 3 22 5 (P>0.05) . DA 45 R,
2% FEAAGIM Pickering FLIE XA BE2F A TR IRAL
HL, AT DALERFA R SR R SERE, YRR fF R AL, SRR
O EA Y EH

60
55t
50t

L5t
40
35t
30

IF I R] (d)

o B[] = R —w- R

14p Ao

0 7 1‘4 21 2I8
R ()
Ko vt f Il (R (E Y22 1k
Fig.6 Change of colorimetric value of chilled mutton
during storage

2.3.3 FFANEIM Pickering FLUE X4 A TVB-N
{ERFEE E T R R P s R i B 1 BT R,
AEERIY TVB-N {H 1] GRSkl B (0] A HERS s b .
HRE GB/T 5009.44-2003 -5 A il s A AR 43
BT o7k Y, P R AL TVB-N % 1 <15 mg/
100 g, AR EHEE Al 24 TVB-N & &=>20 mg/100 g,
NIRRT . ANE 7 s, BEZE A (a) a4 35,
= TVB-N{H¥2 F#as, Has[4H TVB-NH
WEIN B e, FEWEER 14 A, 25 149 TVB-
N &R 26.17 mg/100 g, W FE AR HE
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BRAE . 2L Ay et, Wk 7E2S 28 d A9 TVB-
N AE 43514 8.38 mg/100 g F1 10.45 mg/100 g, — 34
PIFFEEER AR E, HLX P BELE AR E] TVB-
N {H 22 5 A i 25 (P>0.05) 5 11 25 (A ZH e FF i TVB-
N M 46.29 mg/100 g, FbI= i 21 A4 4H 53 1) =
81.90% Fll 77.42%. LI U457 RA, 2.0% FF
FRAEW Pickering FLUK 7T LASELE TVB-N FYFLE, Xt
Il s ) A B A R R A IIRSCR

500 ey Aa
_as| o=
°0 40 F @ 2
S35t omig
B 30 Ba Ba
E25¢
z 20
mn 15t Ay A0
i 10 ¢ Ca Ba Ca Ca Bq B2 ABbL Bb ABbBb i

Milnz=lN=
0 7 14 21 28

I ] (d)
7 VA TR RG] TVB-N 2L fk
Fig.7 Changes of TVB-N value of chilled mutton
during storage

2.3.4 F¥AME I Pickering FLI XA £ TBARs
fErsEm Al b Z R (TBARs) A] R

il s AR U B AR, BE BT AL I A IR U N T
Yy, Rets S e b2 & 2B VR, SR A sl 4140

AL E Y o X —EOAREA S e T R A BT
SEARIIE L, S T ISR (6] PR il B A A R0

— R, BTSN TBARSs {HAL T 0.20~0.66 mg/
kg, ¥R 9% 2 A1 25 9 TBARs {H 4 0.66~1.00 mg/kg.
(& 8 FEHH, R I KA A A5 i, —2HAESR ) TBARSs
{H AR S E T, Hop, 2] 5 w4l

TBARs {HI B K T25 AXTHEZH (P<0.05) . WIURRY
B, W HBEAE P BY TBARs {HN 0.28 mg/kg, A H H:
BT . ENRES 7 d B, 25 F 489 TBARs
{E>} 1.07 mg/kg, braz P&h L &AM T, 1294
T 4% 2H A6 P 0] 6] TBARSs B84 K 28408, H 7655
28 d B P A4 3 2H 1Y) TBARSs {B 24 1.00 mg/kg Fl
1.02 mg/kg, 1Mi%s FAZHAY TBARs - 2.85 mg/kg, kb
EUH TR ST I T 64.91% Fl 64.21%. %5
AR, DISY AN Pickering FLIRAE {56k 57 fef
PSR Aef 2 PR A AR I R ) SR AR

3.0 . Aa
o & H -

250 aEf
= .
220} & iR o
m 157 5
2 I 2 i e B lAb Ab
é 1.0 o Bc Bb
~ 0.5} EapDaDa

o L7Z2

0 7 14 21 28
I 6] (d)

K8 VM ATEIN B TBARs {EAYAE 1L
Fig.8 Changes of TBARs value of chilled mutton
during storage

2.3.5 J¥AKEIN Pickering FLIRGHA o 2 PO PR AL 5
MSEIR PRI S EEIEIN, B BR SR SE AR B
JEEOT, N 9 FrN, A5 A L IR AR AH = 4R
i PR 5 g B T RS ] P B T o, 15 EH —
ZHAE SR AN R () 24 2 A A TR AR B PR S AR S N o E
250 d B}, 25 4L S50 . MR AR IE & (i 22
A (P>0.05) . M 7 dILE, A SR
2 | WEERdE ] A B 22 57 (P<0.05), bR Eas
ZHFR AL BB 3.52 nmol/mg pro, = HLZE FIBTA
2H 4B S e (H 43 9 A 2.36. 2.60 nmol/mg pro, kb
IR B RRE T 33.24% Fl 26.14%., H BN HELS
R, 25 FALH AR BE B B AR AR . 3 v IR UL FIm
HIPRFE S B (P<0.05) . LI EZEHREA, 2.0% 1957
Ak Pickering BEA &M & T4 Ak, 1R A H
FEXH R 1 T S LR RS 1 i, X5 B A TH
Pickering ZLIXT H FH RGBT R—K . 7
HLZH S TR A I B B AV BCERS 7 d ELEIEE 28 d,
PR 2H ok A 5 B 25 5 e 3 (P<0.05), 708K 21 d A2
28 d B, IR A R IE i i 35 = T iR 41 (P<0.05),
Lo FFT BT T3 2 4100 3 ¥4 ff = PR 8 1 T e A RO R T2
HI2H .

[ i o

R

N

A /)

0 7 14
IR H] (d)
B9 VR fif e PRI JRc] e e 5 i A8 £k
Fig.9 Changes of carbonyl content in chilled mutton
during storage
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2.3.6 JYANGIN Pickering FLIROAT VA i = R B Kk 7 it
AsEmE PR R IR 23 DR R A A AT
ZAE, AL AR, BN R D EIR AR SR RE L
F A B AR Bl B, B AR A S R IR, TR
(ARER T Sron el N S BT Y PR (1| e S = o 3
Ve Sl 2 B E AR B 48R . aniE 10 o, T
BTGB, 45 2H v ff = PR S U B R 5 = A R 0
& ARG ¥ F, AT Bf BF 19 42.35 nmol/mg pro( & ¥
ZH ) . 35.09 nmol/mg pro(BE¥%s£H ) . 38.33 nmol/mg
pro(Z5 4, &t 28 d WS, Hiddk & & T 2]
28.82 nmol/mg pro(Z¥f12H ) . 26.57 nmol/mg pro (M
%i4H) . 18.11 nmol/mg pro( s FH4H), Z2AH A LH LA
A9 i T TSR B s 44 2 AN [ 5 3 ) 8 1 BT AR
G AHEL T2 X RELH, WA P iR v g FHZH BR
WILEETZN (5 0 d) b, PEHA A I (] 77y o, Hesi s
B 3 A A REZH (P<0.05), HR AR
ST IR B £ 25 P S B Ul 2 e TR
(P<0.05) o 45U, LE & A A B H I7 ARG i
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Pickering L HE S S 21 HE 22 5 1 BT R AL I ROCR,
AIWFFERW, B A R Z B ASE B
PAL, TG 1] BEAE AT 28 il 5 3 B4 A

’§ 50 ¢ o5 H
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e A =)
g 40 + Aa ) o (VA
é % 3R
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€ 20|

200

2 oLl
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Fig.10 Changes of total sulthydryl content in chilled mutton
during storage

2.3.7 WAEYFEES

2.3.7.1 J¥ANEU Pickering LN v4 2 TR B 74
rvsgnn R EEEE RITEAR RIS T TR v s
ALUNE 11 iR . 8% GB/T 9961-2008 et . kA
SEYRLE, B R IR SE TR B TR BB <<5.699 1g
CFU/g(5%10° CFU/g) . %% PIWI4R T % 500 [
A1 2.29~2.51 1g CFU/g, K& TR TRIZE R — 2HA% i
PR BRSO S 8 T FEI R [a], 2l A
WA LHARE S O PR VR B s LI K 818 . i
AP I B, A3 A RS 14 d B, BEYE EER
21 6.44 1g CFU/g, B8 i) ESEHLE IRME, thitizitaZa
FIWEIA TR 7R BN 4.41 F1 4.25 1g CFU/g 2Kk
L ERRAE o 55 28 d W, IR UL FNmEIA 4 AV B
By 5.21 il 5.66 1g CFU/g, HESRAK T FE S bR
TR I RRAE; 2 4 BV S8 7.84 1g CFU/g,
T UL I B Vs S B I T 25 41 (P<0.05) .
BRI, YA Pickering FLWK AEAS 1] SCRH
TR E Y A R Bl B, R B SR R Y B
Za1 . Zhao S5 WFST & BN, FEVR Y A1 N POAE £
TR AENE A RS IEFE R I E A K, AC S5 2 A
AL BRI E LS 5

—_

R LS
=) eI Aa
o 8 LazS Ba
S o[ eEl
= 3 Da
® 2 Db o
A 3} EappDab ¢
®2
S _

0 7 21

TETEINTR] (d)
P11 & ff 3 PR R (] 9 R 7 B K
Fig.11 Total number of colonies of chilled mutton during

storage

2.3.7.2 F¥AANEU Pickering FLIE XA f 2 R K B
HERUsZm  AHRPE GB/T 9961-2008 [E R AR AEAIHLE,
i 2F Y K B RE Y 2 B W <1.0<10° MPN/100 g
(10 MPN/g) . H15& 2 A1, BEZE I8 ] i3, —
ZHAE S B R PR REBOE TG I . 25 FIZH AR R e e

25 7 d B, K RBEECH 240 MPN/g, B & [E 5%
FLRE B0 BRARL, 17 ¥ 900 ZE RN s V4% 2 AR & K i A R K
<3.0, I/NTES . IR LERE S e e
5 28 d B, KGR BFEUKSR<10 MPN/g, L) 44
P, FFAKE I Pickering FLIRXT KN BATRE A 311 B 258
R, 0] DA SO S A AR I . 2R R R
SEIST PIIF ST S B, BRI PT B I AT LA A S i 4
PR R R RO I, ARSI IR g IR 5 2 —3.

F 2 YAV A A O B R((MPN/g)

Table 2 Number of coliform bacteria in cold fresh mutton

during storage (MPN/g)

TR E] (d) 0 7 14 21 28
FHA <3.0 240 >1100 >1100 >1100
okl <3.0 <3.0 3.0 3.0 6.2
IR 2H <3.0 <3.0 3.0 6.1 9.4

2.3.7.3 JFAKEIM Pickering FLIBNTVA f “F P ET S E
o B B IR B s B 53k i GB/T 9961-
2008 MUEAEEEE P YD TR BB, e
BRI FEGE KGR IRE AR . 3R 3 7]
I, BESE PR A FLZHAE S, 2 7 d EA I VDT T IR Y
AETE, BeH L v - N DA mT B 1 25 4 AS
VBT IRTA TR %, 7T e H T s ) S0 e AR T4 L
B ; (LR V2 s Ao TR E K, 20 PR 23 29 P 3 I AR iR BR3¢,
L2 SR P R E SR B (AN L IR
A EEIEBE, e LR BRI T vk T RO B, S BUS
ARG o TR U ZH RN 2H A AE S R L RV T DGR
PRIV o B TSRO () B n, 25 2B v 1 T IR 12
Lok Bl ™ o, TR M H BB 28 d AR
Srit o DA EZESRIRIH, ¥R Pickering FLE TS
IR HA —ERHIHRIRCR, 7T PASER S =E A PR
ST, SR AE TS aE SRR
3 JFPANKG N Pickering FLIBOC YA 2 A7 7]
DI R (452 ]
Table 3 Effect of mustard essential oil Pickering emulsion
on Salmonella in cold mutton during storage

W 8] (d) 0 7 14 21 28
EHY4 A K K K Ko
2l KR SRR RERE SRR SRR
MV 2 Kt AR REH Rk o th

N 4 PR, 7655 0 d B, 25 (4 12 Finms
WRLH I A 7 B AR [C R 142 4L (B MEE 7 d FTHER,
23 RS Y B TR TR, R B PRI A R AR
BEFREL, PrLL 4 °C WTESS 7 d B SARABE o] b 3R
5 2F R 5 22 B RE B EQ B i AR Y s T8 T ARORS TR
Pickering ZL I 04 B 14 1= WL 20 RN IR 2HAE o, 403
ARIFEE PRPRSR AZ B BB QI R e . BRI B
28 d B, MEIR 2 A Sl oAy HH R R IR R TR %, T2 v0d 2
sARAr . DA S5 SRFR, IF IR K Pickering FL
WK IR U0 J7 2R v e 25 PRIHA T AL PO T 4
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F 4 JFAOKG I Pickering FLIRNA 5 PRI R 7]
A G AR
Table 4 Effect of pickering emulsion with mustard essential oil
on Shigella during storage of chilled mutton

TR ] (d) 0 7 14 21 28
2 H4U Akt Ky Kt oA K
Btz R R RERE SRERE RERH
IR ZH ER AU S 4 U S (4 N N a4 Kt

H2e 5 AT, 25 FI2H | IRUILH FIMTA2H — 2H ff =
PIFESHAE 0. 7. 14 d BORIN b, IR K B 44 B (0, %)
BRES . 7ESE 21 d B, 25 40y 1072, 107, 107 p9AE
rh i B AE B-P AR L B R e S I e Y
JE . BEACFEMEE T MR FNBIIRZH T 1072,
1072 F1 107 BYRE A EERAE B-P A Rt B
%o WBTESS 28 d I, 25 FIZHAY B-P ~FHk 3 H )
TR HADCEE RS, BhE 2 HETR SO0 BiRd
Y 1072 F1 107° A 5L F BERTE B-P ~F-H b 52 3 20
B HBMUN B, 107 BB A Wy 1St =2
1072 AR SRR BERCAE B-P Pl A< 5 /Nt 2B
O HASCFERI RS, 107 1 107 BURE A BEIRTE B-
P Pt AR TR . DA S5 IRIRT, JrAHEH Pick-
ering FLIRX 4 B (04 A9 R B A W e g3 ikl /E A, HL
SR IR UL Ty W H TV B2 R A FLmBEiR P il SO R
4f-, ] R Ja AR IR AL PR T B AS S E A ARE N
HB, LEmiR A IR AN K. Souza 5 R HLE
LR VI A SR 1) A VR T ) s ) ORI, FH A
FEEERE A, AT AR ) A A ELASARBE ] 1
ISE P 4 2 R AR &7 AR A0 e 1) T AEARURS Tl AT
HJJ dn 410 i) < B R R A BR TR P AR S, ASSCHIFTE A R S
Z—8, LI g SRR, FEAKS IR Pickering FLEXT
e (O A PR HAT—E RINTRIRCR, AT DASEAC v fif
FRRRTUY
5 JTANE I Pickering FLIRON & 3 Y IR 0] ) 5 2 (47

2 BR A Y2
Table 5 Effect of mustard essential oil Pickering emulsion
on Staphylococcus aureus during storage of chilled mutton

A E] (d) 0 7 14 21 28
102 R&EH RS REHR BB Kyt
ZH4 107 KK Rl Kkt Kb K
104 REH KBRS RESR B K
102 KK REH R R KRR
B 107 R KK R R KRG
104 RARH KK R ARG R
102 REH KK REH REH K
WA 107 KK R REH KK K
10% KK R R RKEH REH

22 6 nl %0, W2kl 7 d 25 FI2H . 3= ML 2H Fms
R LA S ARG H B80TSO 5 4 EG R PEEE 14 d
FHE 28 d B}, 25 AR S 7E MAC 57 323 Fl EMB
FrFRALrh I IS0 S KI5y QPRI SR PR YA TR

LA LA S A E BB SR 28 d BT HH B3
1SRG IEA IR TR . L g5 R, ARGl
Pickering FLIEXTEE K5 IR BN BRI+
U, X5 F AT AN i Pickering FLk PO B 14
MYZERAE—F

6 JFAMGIN Pickering FLIBOMA B2 RN B BO5 K

B A QTR 1Y 52
Table 6 Effect of Pickering emulsion with mustard essential oil
on diarrheal Escherichia coli of cold fresh mutton

T (8] (d) 0 7 14 21 28
A ER G S 4 Kt Kt Kt
B KK KK R REH R
WAL ER AU S A B S S N o S

L 45 R, FPARNG T Pickering FLIRXTVRT]
FCRE . AR QR . & B (B A BREG A 305 iRy G
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