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Effects of Portulaca oleracea Extracts on Gelation and Emulsification
Properties of Pork Myofibrillar Proteins

SHI Yuanwei, CHANG Haijun", HU Yu, BO Zhaoying, ZHOU Wenbin, TANG Chunhong

(College of Environment and Resources, Chongqing Technology and Business University, Chongqing Engineering

Research Center for Processing, Storage and Transportation of Characterized Agro-products, Chongging 400067, China)

Abstract: This study aimed to investigate the effects of Portulaca oleracea extracts (PE) on the gelation and emulsification
properties of pork myofibrillar proteins (MPs). A myofibrillar protein-Fenton oxidation system (0.0049 g/L FeCl,,
0.0176 g/L ascorbic acid, 5 mmol/L H,0,) was established, and different concentrations of PE (0.00, 2.00, 4.00,
8.00 mg/mL) were added. The changes in gelation and emulsification properties of MPs were analyzed to assess the impact
of PE on the functional characteristics of MPs in pork tenderloin under oxidative conditions. The results demonstrated that
PE significantly reduced the cooking loss of the gel (P<0.01) and improved its water-holding capacity (P<0.01) compared
with the oxidation control group. Specifically at a concentration of 4.00 mg/mL, the addition of PE resulted in a 6.72%
decrease in cooking loss and a 11.98% increase in water-holding capacity compared with the oxidation control group.
However, the addition of PE led to a significant decrease in the whiteness of the gel (P<0.05), with the degree of whiteness
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being inversely related to the concentration of PE. Furthermore, the addition of PE increased the storage modulus (G') and

loss modulus (G") of the gel. At a concentration of 4.00 mg/mL PE, the microscopic structure of the gel exhibited greater

regularity and order than that after oxidation, with an increase of 10.10% in hardness and 7.16% in elasticity. SDS-PAGE

results indicated that the cross-linking between PE and proteins could be reduced, and PE significantly enhanced the

emulsifying activity and emulsifying stability of the proteins (P<0.01). Overall, based on the comprehensive findings, it can

be concluded that 4.00 mg/mL PE effectively inhibits the oxidation of MPs and improves the functional characteristics of

proteins.

Key words: Portulaca oleracea extracts; myofibrillar proteins; gelation properties; emulsification properties
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Bl S50 R, —44EA4E BT R AR, AR T
5. MR HATREAE, BAT AR . AR R RS
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2.1 B
2.1.1 BEECZEAERIR  ZEEPUR R EIP N AR A TTEE
JEePERE I B EHRAR . 2RI RN R W 1 TR IRE
PR AR 7K BE 9, Te) 322 T1E B 25 1 B R s ) 45 25 A 20
we, anE 1 Fras, 525 |4 B, Ox+0.00 mg/mL
PE 2 258K LT T 7.09%, WA [a] 25 530
#(P<0.01), 5 Ox+0.00 mg/mL PE 2HAH L, BATA
[FIHREE PE Ji, BEACHE IR A B 2 IR (P<0.01) .
Y PE RN 4.00 mg/mL B, BRI 25 2240 e %
FRERRZ2, M 6.72%, ARSI PE WRRE, BERL 7K
W RAMEAR R (P>0.05) o 3X ] GBS T 14 DE HEHL
Y i Z ) RE S A U Y o 5% e-NH, p7 RS
MBI EH, FERISEBIN = E 2 - A= &7,
AR U0 S 7K 45 & N A= [, A lifs- 2 & 42
SRESARUNNIN PE BFFEAK . PIVEFECS BIFSY K 90 f0 JBE Bk
JRMZE B RBEE SR 2 s iy £, e
THE ETbaskas., NI, 950 PE J5, "R T
PE 2 it 5 8 T RUR 2B AR BAE L A
TTREARAIUR LT 4 2R (IS 78R,

R, PR BRI IR 465 vh A s g i T . A
K 2 aTAFEH, 525 H4 A b, Ox+0.00 mg/mL PE
ZH AR AR AR S 35 AR T 16.00%(P<0.01), 3X 1 BE
SRS RS FARAEL, BURE T  ERIE A

35T o-TRIEM R SE, TR EEWIRL, I
JoRBE IS A FE AR P BRAR Y, Ox+2.00, Ox+4.00, Ox+
8.00 mg/mL PE ZH Y3 /K M Sl AL %) REZH 45 531 B e
FEE T 11.07%. 11.98%. 19.97%(P<0.01) . PE
i A B B R KM, nTRESERIA PE A 54T
M LT BRAE FT, 2EL% T AR T A A A AR PO

IEAb, FiIE AR 5T (430 S 2 (A58 1 o im i
Wit iz, T - ARG, A i TER e
BN, Hy Py E R EU T I 2 BT T e S R BT R AR
RN, PR R P R EE RS S A, R R4S AR S
BEAT TR, DT B B K o

58 Be §
ﬁ, 40 N
30 %
20 §
10 \\

0

0.00 2.00 4.00 8.00

S
g N\ \
£ § §
sol .

25 0.00 200 400  8.00

RS U (mg/mL)

B Sy B U LS R 42 SR 25 A i 52
Fig.1 Effect of PE on cooking loss of myofibrillar protein
TE: B RE PR 22 7 8.3 (P<0.01), /NG FRERIR 22
F 3 (P<0.05), & 2~[& 3. [ 8~I&1 10 [l

212 BEIECHKNE  FRAk SR T

S BEHEIBYI A (mg/mL)
Bl 2 Shig SR IIUR £ 4 2R R K PR 52

Fig.2 Effect of PE on water retention of myofibrillar protein

2.1.3 BERRFEE SRR EERSY 1 EEE S35 e =
HRAEEA, il 3 PR, SFALE, B TR Y
BE TR, 33X 0] GRS AUl A A ) Fl S, PRl
SEERE B EERARDY . JInA PE J&, B% PE WERY
AR, BERE A EEAE AR W R R%, PE ¥REESH 8.00 mg/mL
B, HEEE R a2 HAR 94.25 ) B3 FFEE 90.71
(P<0.01); 5 Ox+0.00 mg/mL PE ZH4Ht, PE #shnk
JE A 2.00 F1 4.00 mg/mL B, P (EE AL 0251k
A2 (P>0.05), X4 PE #kEh 8.00 mg/mL B, FHE
{EM B FIE T 2.83(P<0.01). XA HEJEN N PE
AR B iR v ko, HIE Wl PE oEHG K

95
94 Aab
93
i 92
o
90
89
38 LR R
0.00 2.00
Y5k (mg/mL)

3 Ihih Do IR U2 2 1 B 11 B P e
Fig.3 Effect of PE on gel whiteness of myofibrillar protein
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