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Background and purpose: Nowadays, the demand of consumers to
use food products that their components are known has increased.
Therefore, food industry producers have turned to producing products
with special features under the name "Clean Label". So far, no exact
definition of the term clean label has been provided, however,
manufacturers often use this term for products without artificial
additives with minimal processing. Due to the extensive use of
functional additives such as phosphates and nitrites in meat products,
the expansion of clean label products in this industry faces important
challenges. More than 65% of processed meat products use phosphate
salts such as sodium hexametaphosphate, sodium tripolyphosphate,
tetrasodium pyrophosphate, sodium acid pyrophosphate, etc. From a
technological view, phosphate salts are used in order to increase the
water holding capacity, improve the sensory characteristics and
reduce cooking loss. Despite the important technological effects of
phosphate salts in the meat industry, its consumption in people with
chronic kidney disease causes hyperphosphatemia. It is challenging
to remove phosphates while maintaining product quality due to their
unique characteristics. Some of substances may have negative effects
in meat products if they are replaced with phosphate salts; however,
they are used in combination or with new techniques. In this regard,
improving the process by relying on combined methods based on new
technologies such as high pressure process, ultrasound, pulsed
electric fields, etc. along with natural compounds such as fibers,
starches, marine plants, proteins, hydrocolloids, bicarbonates salts
and vegetable powders with capacities similar to phosphates can be
considered as an opportunity to produce meat products with a clean
label. Although, combined methods can have advantages and
disadvantages as a substitute for phosphates.

Results: Phosphate salts improve technological features such as
emulsification, color stability, inhibiting fat oxidation, antibacterial
activity, buffering, water holding capacity, reducing cooking loss,
improving texture, increasing storage time, protein dispersion
properties and sensorial properties of product (crispy and watery).
Considering the tremendous effects of phosphates in the processing
of meat products, it will be very challenging to remove them in the
formulation. Also, replacing them with other materials will bring
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limitations. Therefore, the applying combined methods with optimal
performance are considered inevitable. Thus, among the technologies
used in the replacement of phosphates, the use of the high pressure
process according to its capabilities is the most suitable and the best
method for replacement with phosphates, along with a combination
with the ability to replace phosphates such as citrus fiber (in the form
of combined methods).

Conclusion: This article deals with review of recent developments in
the use of natural additives and new techniques for replacing
phosphate salts in clean lable meat products. According to the reports
presented, some alternatives rely on the techniques used or the origin
of the additive. Although studies have proven that there are many
advantages with these alternative techniques, sometimes they have
negative effects on the quality of meat products. Physicochemical and
sensory characteristics of reduced phosphate salts in meat products
should be considered. Combining new technologies such as high
pressure and ultrasonic processes with potential substitutes for
phosphates can be a suitable solution, because the use of alternative
technologies or materials alone may have negative effects, but the use
of combination methods enable the production of meat products with
a clean label.
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Table 1- Take a look at the application of compounds approved for consumption in the food industry (1,2).
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Figure 1. Take a look at the articles published in reputable magazines under the title of Clean Tag (2).
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Figure 2. Some important features of phosphates in meat products. (7)
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Figure 4. The effect of adding apple pomace powder in Italian salami as a phosphate substitute
(a.control sample, b.adding 7% apple pomace powder, c.adding 14% apple pomace powder) (33)
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5 Pulsed Electric Fields (PEF)
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4 Ultrasound



SlS wg0 9 (5,8L o puol [ oSy om0 b (595 (50359153 2 (5590

e e J e SO glapar s 5

(AR) cal guls
Gl s S e 5 G Y s Ol
05> 3 WHC (sl 35 oLl by wlend b
S s otk Ol Sl sl Jls e
ol oblS ol 258 Sl ame
Ghls 35 ol skl 5 Slo il s
(88) il o ol 4 sl 5 (eSS s
Lals LS (Vo) ) 0L 5 Kim el Cpeed 3
s WHC all Sl obys OlS oy 05538l &
Slwly 53 s S Wb s L ol
3k S Sl 0L Olg e oS 5 sl i, GRS
03 Slad 05 ol e L SL LS Sl
5 Sl S sl 352y fsa obus OLLS ) sam
L (80) Al (R S s OS5
> 5 Bl ol g Gledee L& el w3
Gl Sldllas 5 cpl 51 edls 23S glaes sl 3
St S e 5 Bh S Shs il sl T
53 sl 513 byl syee |y i S Sl e
AbuGhannam 3 Cox aslllas 45 Ol o Ll s
s Sl 033l U o e (YY)
Yoo Xe O o) cilsse glackle s H elongata”
Gla Sns oS a8 o (vt
SMiien il oSS bl e 3,8 Ll S350
ool el ol 3 s o ol S 035580
o 5 el I3 Sy Ol s

(88) Ao o

8 Halomonas elongata

¥y

W3 elul s, s ol el cos b oay Ll
el s JUL U 5 515 an S s
el o 313 e el 2 Ul s e
BEREICS LSLAL;}U sl gl Ol e 1y awlis
S5l s 513 eslinal 555 2555 Sy s
Sdaodes Oy aa WLl S sb ol & el
oo orl 3 oS e el ol 3 slge 5 ool
S 02 Lsd e il ab glaanali Ol e
el @ ol g s Sas gl Lol &§
Resconi 58 bl o (£Y) A ol —
e 035580 L ol zals (Y01 ol es
Oy Osl5 arodd ol e Wil e 5 L6
S Sleyddls ol L ss el es ciS fals
o e b iy 425 L JelS oy el
L3 S edalie e CdS ialS L S
b olind Sl il angr s opl B (EY)
Clpd 530,05 5l (6 iy Slads 4 sl
53 Lol Sl 5 Slas s 0 bolind 0K
Sy Sl Sl g S S Ay
AL e Ol Sl el S il Ca s s
e 2S5 e e 4wl 51 (Y01 £) Prabhu
S Cd 58 g 02 Dl 5 Ol o
35 e o Rl ol a8 W3 S Ol g eslar
Ol Kea sResconi .(08) Wi J gz Civy 3 Sas
o b L S 5555 5 5wl i 51 (Y210)
oslinal i (Lo peel3 L3 Lilivd 5oL Ol e

WHC 3 g JJMQDHOJJLSJJJJS U’ZJ\);J

¢ Water Binder Capacity (WBC)
7 Sea Tangle



V€Y & D)Loa.:} No 8493 cu.g.‘ié- 5,5.0 ‘5)‘4.{5’55‘5)9‘)5

Sh oz p b (258 Slgame W5 55 Olind golgidn o Rl - ¥ dgdx

Table 3. Proposed substitutes for phosphate in the production of clean label meat products.
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Figure 5. Effect of high pressure process on meat structure (a) cell membrane (b) proteins (c) myofibrils (58).
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Figure 6. High pressure process laboratory and industrial equipment.
(a) Pilot-scale Hpp unit. (b) Industrial Hpp unit with product (60).
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Figure 7. (a) Ultrasonic bath equipment and main parts. (b) Direct immersion ultrasound and parts.
(c) Different probes or horns used in direct immersion ultrasound. (85)
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Figure 8. Investigating the effect of the time of ultrasound waves on the cooking efficiency of products at different
levels of phosphate substitution in the formulation. (79)
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