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The importance of juiciness in meat quality and its determinant

factors



Abstract

Juiciness is a key sensory attribute of meat, closely associated with perceived moisture during
consumption. Alongside tenderness and flavor, it is a critical quality parameter that directly or
indirectly affects consumer acceptance and satisfaction. This study systematically reviewed
literature published over the past two decades (2005-2025) following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, to comprehensively
analyze the principal factors influencing meat juiciness. The findings reveal that juiciness is
determined by the multifactorial interplay of various physicochemical and processing
parameters, including water-holding capacity, intramuscular fat content, muscle structure,
ultimate pH, aging conditions, cooking methods, and muscle type. Among these, intramuscular
fat and water-holding capacity emerged as the primary contributors to the enhancement of
sensory juiciness. Juiciness also showed a significant correlation with tenderness and flavor,
and was strongly linked to consumer repurchase intent and overall acceptability. This review
provides a scientific basis for producing high-quality meat and developing quality management
strategies aligned with consumer expectations by comprehensively examining the major

determinants of meat juiciness.

Keywords: meat quality, juiciness, intramuscular fat, pH, water-holding capacity
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Table. 1. Summary of major factors affecting meat juiciness and related research

Factors Meat sample

key findings

References

pH and water- Beef (pHu levels:
holding capacity  intermediate > 5.8,
(WHC) normal < 5.6)

pH and water-
holding capacity = Beef (Ribeye steak)
(WHC)

Intramuscular Pork (High vs. Low
fat(IMF) IMF)

Intramuscular fat  Pork

Intramuscular fat  Hanwoo (sirloin)

Pork (classified by
Intramuscular fat  carcass quality
grades)

* Intermediate pHu group

» Significantly higher juiciness
* Higher WHC

» Linked to expanded
myofibrillar microstructure and
enhanced water-binding ability

* High pH (6.14) and marbling

» Increased juiciness
acceptability

* Higher pH

» Associated with greater WHC
» Contributed to higher juiciness
and tenderness acceptability

* Increased intramuscular fat

» Improved juiciness and
tenderness

* Higher SFA, MUFA, and PUFA
levels

» Enhanced juiciness, linked to
lipid composition and moisture
retention from phospholipids

* Intramuscular fat

» Between muscle fibers

» Surrounded by connective
tissue

» Enhancing tenderness, flavor,
and juiciness; key factor for meat
quality improvement

* Positive correlations with
juiciness (r = 0.47), tenderness (r
= 0.55), and flavor (r = 0.47)

* Negative correlation with shear
force (r =-0.39), indicating
increased juiciness and reduced
toughness

* Higher backfat thickness and
intramuscular fat content

» Increased juiciness and
tenderness scores T

* High-fat carcasses

» Well-distributed IMF between

Patinho et
al. (2024)

Leighton et
al. (2023)

Tian et al.
(2025)

Qiuetal.
(2025)

Gajaweera
et al.
(2020)

Junior et al.
(2024)



Intramuscular fat

Intramuscular fat

Muscle structure
and aging

Muscle structure
and aging

Beef
(Intramuscular fat
7-17%)

Lamb
(Intramuscular fat
1-6%)

Lamb

Beef (Aging
methods and
freezing/thawing)

muscle fibers

» Reduced moisture loss during
chewing and improved
tenderness, contributing to
enhanced juiciness

* Increased IMF

» Positively associated with
flavor preference; contribution to
juiciness plateaus beyond a
certain level

«IMF>17%

» Further improvement in
juiciness markedly reduced

* IMF around 3.6-4.1%

» Juiciness: peaks at 3.6—4.1%,
followed by plateau or slight
decrease

» Juiciness preference

» Moderate IMF (2.5-3.5%)
favored by some consumers,
higher IMF favored by others

» Juiciness increase

» aging 5 — 14 days, most cuts
* Juiciness plateau

» aging 14 — 21 days, most cuts
* Juiciness determined by
interaction of water-holding
capacity, protein degradation,
collagen characteristics, and
muscle metabolites

* 14 day aging

» Peak juiciness, maintained until

28 days for most samples

* Juiciness at 14 days

» Similar regardless of

freezing/thawing

* Dry-aging

» Higher juiciness than wet-aging
at same aging period (p<0.05)

» Moisture loss during aging —
relative fat concentration

» 28-day frozen/thawed samples

» Reduced juiciness due to
increased moisture loss

Moyes et
al. (2025)

Realini et
al. (2021)

Moyes et
al. (2024)

Guimaraes
et al.
(2024)



Muscle structure
and aging

Cooking methods

Cooking methods

Other factors

Other factors

Beef (Accelerated
aging treatment)

Lamb (Grill vs.
Roast)

Pork (Sous vide
treatment)

Lidia Breed Cows
(Slaughter Type)

Lamb (8 Muscle
Cuts)

« 21 day refrigerated aging

» Highest juiciness, followed by

control group (3 day)

* Accelerated aging based on low-
temperature long-time (LTLT)
cooking

» Increased moisture loss leading
to reduced juiciness

* Accelerated aging

» Improved tenderness and
microbial safety

* Roast

» Decreased juiciness scores |,
Relatively higher contribution of
juiciness to overall acceptability |
» Increased fiber denaturation,
moisture loss, and cooking loss

o Grill

» Higher moisture retention —
leading to significantly higher
juiciness scores

* 59°C for 4.5 hours

» Highest juiciness and overall
acceptability scores

* High-temperature, long-time
treatment

» Increased cooking loss and
decreased juiciness

* Cull cows

» Increased juiciness and overall
acceptability compared to
nulliparous cows 1

* Older animals

» Higher intramuscular fat
content — Positive effects on
water-holding capacity, reduced
thawing/drip/cooking losses, and
enhanced perception of juiciness

* Sirloin, rump, and foreleg

» Higher juiciness scores

» Knuckle and shank

» Lower juiciness scores

* Correlation among sensory
traits: juiciness, tenderness, and
flavor (r = 0.71-0.91)

Jeneske et
al. (2024)

Moyes et
al. (2025)

Kurp &
Danowska-
Oziewicz
(2024)

Cantarero-
Aparicio et
al. (2025)

Moyes et
al. (2025)




* Juiciness
» Contribution to overall
acceptability
IMF, intramuscular fat; BF, backfat thickness; SFA, saturated fatty acid; MUFA,

monounsaturated fatty acid; PUFA, polyunsaturated fatty acid; pHu, ultimate pH of meat.

Supplementary Table 1. Search codes used in SCOPUS and Web of Science in preparing
this review

Scopus
TITLE-ABS-KEY ( (juiciness ) AND ( meat) AND ( “meat quality”) ) AND PUBYEAR
> 2004 AND PUBYEAR < 2026 AND ( LIMIT-TO ( DOCTYPE , "ar") ) AND ( LIMIT-
TO (LANGUAGE , "English”) ) AND ( LIMIT-TO ( PUBSTAGE, "final"))
Web of Science!
(ALL=(juiciness)) AND (ALL=(meat)) AND (ALL=(*meat quality™))
In Web of Science, the information such as language, year, literature type, etc. were manually
select




Figure legends

Fig. 1. (A) Keyword search results visualized using VOSviewer, (B) publication trends
obtained through a document search using SCOPUS, and (C) major keyword categories
from studies on the juiciness in the meat over the past 20 years identified from VOSviewer
keyword clustering results.

When analyzing the literature in VOSviewer, we included all articles obtained through the
SCOPUS search code. In the VOSviewer settings, the analysis type was set to co-occurrence,

the counting method to full counting, and the minimum number of keyword occurrences to 3.

Figure 2. The study selection procedure for the review

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow

diagram.



(A) Keyword search result from the literature using VOSviewer (B) Publication trend over the past 20 years
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Identification of studies via databases and registers

Web of Science (n = 725)

,§ Records identified

S through database searches | Records removed prior to the screening:
::E SCOPUS (n = 575) Duplicate records removed (n = 515)

(]

o

!

S ST e Records excluded following

(n = 785) =) title/abstract evaluation

(n = 457)
!

oo
E Records sought for retrieval Records not retrieved
T (n=328) =P (n=69)
“"’ !
Records assessed for eligibility Records excluded:
(n=259) Not fitting the topic
- Not focusing the juiciness in meat
quality (n=59)
1 - Not focusing the factors influencing
juiciness (n=157)
Studies included in the review
(n =43)
Figure 2.
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