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1. Functional properties
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2. Omni Mixer
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1. Liliaceae
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Table 1. Treated samples with asparagus juice and balsamic vinegar in the present study

(For o) skl g5 Sl
Marinade type Treatment
(U5) sl e 5y e Kl ¢ 5 1o <
100 g beef steak without marinade (Control)
A GaoF Al S Sl e S0 4 S e et 1) e YO S
25 mL asparagus juice was injected to 100 g beef steak.
A3 Grop Al S Sl 0 S0 b G 5 AS 335 e O 1) Lo VO a5 o apprsle ot 1) e YO S
25 mL asparagus juice which is diluted with 75 mL water and injected to 100 g beef steak.
e S St 0 V00 e 5 A3 535 aite O 1) s $0 Ja 5 8 Sl oS e W e V0 s e et 1) S YO
A G5 33

25 mL asparagus juice and 10 mL balsamic vinegar which were diluted by 65 mL water and

injected to 100 g beef steak.
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2. Water Holding Capacity
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1. Warner-Bratzler Shear Force
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2. Sarcoplasmic Protein Solubility
3. Total Protein Solubility
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1. Myofibrillar Fragmentation Index



Y=0r o3 gd e 3 5 llul Sl glac ble
853 s S asden SNkl S e S e
oS 3o 3kl faxt s dlslee U 4B S
X OWVY Sy an ieast ol s s
OIS Jllis o A s RP=0/AV 5 y=2/0 )Y
¥oakly b sl o8 oS ke o
AY0) LS e

¥ dbal,

OIS e =y 0 oS sk Slade x V¥

saup ol s ool Jdos 5 4
o s alad SelS b IG5 Laesls Lk
aglie (sl as oLl (Y0 a5d) SPSS 5l
25,8 bl STl (glanals dim 05051 S5l a1 Sls
Cgor s I Bl s s ‘\OQL;:&L\C]G.N)
o5 LBt e (P S5 adals g S
Vslas 5 (S S5 Jailsy e gl (ialasl
NS e [ O Y Y I S poug Y]
A el s iz o alal Olsea (RY) (Soeen
STV SUCH N IPPECT IR P ECWR I M P
e Olgeay o« (y= axtb) il o esle ot
byl dafiae i Ol e X s
PRV TRCIE S PP IS ST L BT
Sieo O g3 3l sdal oy Ll g5 03 51 13 pnn

.,\{.sjf o3latal O gon o

oy g b
Sl 9 pled K5 gl el mls ()
— 0l e S @l ks sl ke (lad ged
OIS Olin s e a5 2t 5
23 s S el s ol b S es b
Ol osbusle g5 Ll el o e3ls OLES Y Ui
on 350 Gl 51 s Ll Blize 3

09> Jj_lo J..:\J_e‘ L_> (P<'/'(>) S 4 )\bu_uu

55

" b b e s S L s RP=4/44
(A) Wl sy ¥ alal ;b (MPS)

MPS = TPS -SPS X ik,

Sd e g Sl G 105IS (gl s
@ g0l (g oS 55 Ol e L ALl (& gas O3S
o ok sl i S e ged 358 (S eIl
BT BT Odeay dlry 53 Oy 0093 b )
B :\J_fu:.}L.ﬂ x>y AvxY gl b goleyy oo
TY Sl as Ol St g 5 g aiey B s S
aﬁmi\‘w.,u,\.:w\b&;dlg@);@u
Pt St ) e ¥ L edd wy s S
a3 VA gl el YA i 4 Jls
Ao ol S 5 aalsl sl sdgsde ol S Sl
et oot e O o Jlade DT L 5 02
LpH 5 dd a =il oS 5 onl 5l 2l YO
5 hey Vs do s Fro i dlS 550 Sl eslanad
s i ke 00 e 4 e O Lo Tt
sl old g sle 5l eV Gy W e s
TP 0535 (o VO T el IS 1) eV L
Sodie an 05,5 byl Sl e 5 4, Shlbel
S e A 15855 GBI gles s aiss VA-YY
o Ay gl e 63F () e 2 e
55 4iB3 N0 Sode 4 B I e 5 A bl o
D13 4i3510 QM@:\qu:.}LNA;.-);?' Solecy
BT e s A Y O S g 5 8 S
S ooded Olie fpnesd Cga aelsl 53 A 63l
03 5 G oz 350 S gas 55 0l 35T s
by Gyl dpdoe (ol 6050
FoPB 0 mpe Jyb 53 UV-VIS. e pid s ol
5 S sk Sl e 5 S B

A el sl e S8 L Laas sl

1. Myofibrillar Protein Solubility
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properties of beefsteak
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Letters A-D in columns and a-d in rows show marinade type and marination time, respectively. Non-similar letters

indicate significant difference between treatments at P<0.05.
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Figure 1. Correlation of Myofibrillar Fragmentation Index (MFI) versus Warner-Bratzler Shear Force
(WBSF) of asparagus juice treated samples
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Figure 2. Correlation of Warner-Bratzler Shear Force (WBSF) versus collagen
content of asparagus juice treated samples
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Figure 3. Correlation of Total Protein Solubility (TPS) versus Sarcoplasmic Protein Solubility
(SPS): (A) and Myofibrillar Protein Solubility (MPS): (B) of asparagus juice treated samples
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Abstract

Background and objectives: Tenderization is one of the most important processes in the meat
industry. This process is usually influenced by natural or artificial factors. Among the
tenderizing methods, the application of natural compounds such as fruits and vegetables that
have a high production rate, is of particular importance. Asparagus has a good proteolytic
activity among various plant sources, which indicates there is a sufficient potential for its
utilization in the meat industry. The purpose of this study was to evaluate the relationship
between physicochemical and textural attributes of beefsteak marinated with asparagus
(4Asparagus officinalis L.) juice in improving meat tenderness based on mathematical equations
as a fast, safe and cost-effective way to determine the quality of meat marinated with natural
ingredients.

Materials and methods: After extraction of asparagus juice, the effect of different asparagus
juice and balsamic vinegar treated samples including 25 ml asparagus juice, 25 ml asparagus
juice+75 ml distilled water and 25 ml asparagus juice+10 ml balsamic vinegar+ 65 ml distilled
water treatments on Warner-Bratzler shear force (WBSF), myofibrillar fragmentation index
(MFI), collagen content, water holding capacity (WHC) and total protein solubility (TPS) were
evaluated at 4 °C for 48 h. Then, the relationships between these variables (WBSF versus MFI
and collagen content, TPS versus SPS and MPS, also MFI versus WHC) in improving beef M.
semitendinosus steak tenderness were investigated and their equation was assigned. Also,
correlation coefficient (R*) was used to determine the relationship between variables.

Results: Results indicated decreased WBSF and increased MFI, collagen content, WHC as well
as TPS in treated samples in comparison to the control during storage (P<0.05). In the present
study, the obtained relationships (between WBSF versus MFI and collagen content, TPS versus
SPS and MPS, also MFI versus WHC) are simple linear regression equations. According to the
results, the correlation between MFI and WBSF and the relationship between collagen content
and WBSF was the reverse linear (P<0.05). While, the positive correlation was observed
between total proteins solubility and solubility of sarcoplasmic and myofibrils proteins as well
as the relationship between WHC and MFI (P<0.05). As the amount of low weight myofibrillar
fragments produced from protein hydrolysis increases in sarcoplasm of muscle cell, the ability
of these small peptides to bind water molecules increases, followed by improved solubility of
sarcoplasmic, myofibrils and total proteins implies softer meat texture. On the other hand,
increasing the solubility of collagen during cooking and converting it to soluble gelatin,
especially in acidic condition provided by glycolysis / balsamic vinegar, can lead to reduced
required force for cutting tissue, followed by more tender meat.

*Corresponding author: H.baghaei@damghaniau.ac.ir
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Conclusion: Based on the findings, asparagus juice influenced both myofibrillar proteins and
connective tissues thereby, resulted in improving physicochemical and textural characteristics of
beefsteak, indicating the possibility of using asparagus juice to enhance the quality of meat and
meat products. Therefore, improving beefsteaks tenderness as the main research objective was
achieved. The asparagus juice may be used as a new natural source in the formulation of
seasoning, sauces and tenderizing agents, especially in the diet of the elderly people who have
problems in swallowing and mastication to use more protein resources.

Keywords: Asparagus, Meat, Natural protease, Regression correlation, Tenderness
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