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Abstract

meat juiciness.

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 ltems 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 in-
terplay of various physicochemical and processing parameters, including water—holding capacity, intramuscular fat con-
tent, 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
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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.
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Fig. 1. (A) Keyword search results visualized using VOSviewer,
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(C) Keywords about the ju:cmess in meat

Meat quality — 237 keywords
Tenderness — 47 keywords
Intramuscular fat — 25 keywords

(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.
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Identification of studies via databases and registers

Records identified
through database searches

SCOPUS (n =575)
Web of Science (n = 725)

}

Records screened

(n =785)
o
= Records sought for retrieval
b (n=328)
Sl
B

i

Records assessed for eligibility

(n = 259)
|

Studies included in the review
(n =43)

Records removed prior to the screening:
Duplicate records removed (n = 515)

Records excluded following
title/abstract evaluation
(n =457)

Records not retrieved
(n =69)

Records excluded:

Not fitting the topic

- Not focusing the juiciness in meat

quality (n=59)

- Not focusing the factors influencing
juiciness (n=157)

Fig. 2. The study selection procedure for the review. Preferred Reporting Items for Systematic Reviews and

Meta—-Analyses (PRISMA) flow diagram.
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Table 2. Summary of major factors affecting meat juiciness and related research

Factors Meat sample key findings References
* Intermediate pHu group
Beef (pHu levels: » Significantly higher juiciness .
oH and WHC  intermediate >5.8, e Higher WHC Pa“?zh&f)t al.
normal ¢5.6) » Linked to expanded myofibrillar microstructure and enhanced

water—binding ability

* High pH (6.14) and marbling
» Increased juiciness acceptability
Beef (Ribeye steak) e Higher pH
» Associated with greater WHC
» Contributed to higher juiciness and tenderness acceptability

Leighton et al.
(2023)

® Increased intramuscular fat
, » Improved juiciness and tenderness .
IMF Pork (H;%‘F)VS- Low 4 Higher SFA. MUFA. and PUFA levels T'a(gogg)a'-
» Enhanced juiciness, linked to lipid composition and moisture
retention from phospholipids

* Intramuscular fat
» Between muscle fibers
Pork » Surrounded by connective tissue Qiu et al. (2025)
» Enhancing tenderness, flavor, and juiciness; key factor for
meat quality improvement

e Positive correlations with juiciness (r=0.47), tenderness
(r=0.55), and flavor (r=0.47) Gajaweera et al.
* Negative correlation with shear force (r=-0.39), indicating (2020)
increased juiciness and reduced toughness

¢ Higher backfat thickness and intramuscular fat content
» Increased juiciness and tenderness scores 1
Pork (classified by e High—fat carcasses Valente et al.
carcass quality grades) *Well-distributed IMF between muscle fibers (2024)
» Reduced moisture loss during chewing and improved tender-
ness, contributing to enhanced juiciness

Hanwoo (sirloin)

¢ |ncreased IMF

» Positively associated with flavor preference; contribution to Moves et al
juiciness plateaus beyond a certain level }/2025> )

* 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
Lamb (Intramuscular decrease Realini et al.
fat 1%-6%) e Juiciness preference (2021)
» Moderate IMF (2.5%-3.5%) favored by some consumers,
higher IMF favored by others

Beef (Intramuscular
fat 7%-17%)

* Juiciness increase
» aging 5 — 14 days, most cuts
¢ Juiciness plateau
Musazlg Ztgr;cgture Lamb > aging 14 — 21 days, most cuts _ .
¢ Juiciness determined by interaction of water—holding capacity,
protein degradation, collagen characteristics, and muscle
metabolites

Moyes et al.
(2024)

* 14 day aging

» Peak juiciness, maintained until 28 days for most samples

® Juiciness at 14 days

» Similar regardless of freezing/thawing Guimaries et al
* Dry-aging . . (024)
» 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

Beef (Aging methods
and freezing/thawing)
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Table 2. Continued

Factors Meat sample key findings

References

* 21 day refrigerated aging
» Highest juiciness, followed by control group (3 day)
* Accelerated aging based on low-temperature long-time

Beef (Accelerated (LTLT) cooking

Muscle structure

Jeneske et al.

and aging aging treatment) » Increased moisture loss leading to reduced juiciness (2024)
¢ Accelerated aging
» Improved tenderness and microbial safety
* Roast
» Decreased juiciness scores |, Relatively higher contribution
of juiciness to overall acceptability t Moves et al
Cooking methods Lamb (Grill vs. Roast) » Increased fiber denaturation, moisture loss, and cooking loss }/2025) )
® Grill
» Higher moisture retention — leading to significantly higher
juiciness scores
® 59T for 4.5 h Kuro and
Pork (Sous vide » Highest juiciness and overall acceptability scores Danovvzka—Ozie
treatment) * High-temperature, long-time treatment wicz (2024)

» Increased cooking loss and decreased juiciness

e 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

Lidia Breed Cows

Other factors (Slaughter Type)

Cantarero—Apari
cio et al. (2025)

e 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)

* Juiciness

» Contribution to overall acceptability

Lamb (8 Muscle Cuts)

Moyes et al.
(2025)
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A F7IE I8l Az Al EEs S5e] dadd 711
A0 g HQITtL Jeneske 5(2024)2 F 71A] ¥ 59 &5
HOIE tito g 7l 4xA(accelerated aging, AA)O] sZ
F4, 53] vl v|Als I BT AAE As X
e SFE 49C-54C 2] 5004 234K 7HEshe e E,
A& ZAA|7F Z 2] H(low-temperature long-time)of| 4] THAYE 7|
<olct. o] WS Wl 71l 4l(cathepsin) B4 /43S £41
sto] =4 ¥R ZREStstar, @It W Ak A 9 ngE
4 PSS FET S Sl gt SAHeE AtE
(Farmer et al., 2022). A+ 23} AA AP H2F3L &
)l vlsf s Bl WE A= HE7F FoHeE A4 Y
B O H(p<0.05), At 32 F-oA 02 WolA(p<0.05)
7t AR A0 R et 59] 53] AA A2 F 234K
o RE W 54 219 Alme} fARE AEE 2T 4 A
Ao, o= AAZF 7IRF W &% B L2 9 AgRA
HlE £X137] gto = siAdnt vhd a4 BrkelA=
W =4 219 AlRA 7HY =2 t5 A7 BEEIe
o, 3Y 54 tiE2Tto] 11 FE oItk BE AA AY AEE
fFolFor o tgA A,E UEleH, ol AA AR
U] o= &=4lo] F7tsto] A2t Al WEEE sETo] d4adt
o= T/ QAo FAARl S vIRT] HElE Sfi4
ot AAIE AA AgFolA= 7 ol asta A% 2
ol S71et Aol It wEbA AAE W 559 £9
oA Ak 7 R A A SHolME A & e

, T4 #4595 s 74 SHoN e EEAE <l
Sff Fg2Q1 JFE vlA 4= 3ol Rl A

oro > oM




108 Food and Life (2025) 2025(3):1071-111

xa|

19 e Bed B4 ANe AFSE 2o adlow
£3] thg Aol 33 G T Moyes 52025 %S
(o]

< JI(grill) E E=AE(roast) A0 g 7HA%H & AHAE
Qo= s B7FE ST 11 2, EAE HAoR
7taek e I8 W EY OEA Ja feFoE W
YEFoH, o= EAE A IolA TR I 5
2 &4, 71 2ol S8 H) 7191%E Ao R st 5t
AR 71So] gt ool AthE 7ol EAE A7
S4B A YEHT o= 54 A7 Wakgols, &
H|IZ7F 7R ARk 7| 2keofA= thgAdo] Bk & JFE
) 3He2 Auigich &, 2AE BN tdFAd At 29
715k dFe R & JFE vA, A9 S840 B
FZHE A0E £ 4= Qlh ol=et Ak 71 o] Ay
E49] A Aot ofuzt, sig EAJo] AH[AF 7|k
0|2 = A JFE7HA] BsZ 4= IS Hojet) wet
A 7HE B2 S579) g Aol vl 99 QollE, &
H|Z} 718 % SHAE F83F MR 2 E|ojof sk, S
F 715 9 i HEF 1 Al ARl 8 AR ZRESE 4= Qi
Kurp2} Danowska-Oziewicz(2024)= Tt 2% (57C-63C)2+
AIZH3-5.5A17) 27004 SH] E(sous vide) 7FE 340 =5
A9 £4 B0 nAlE IS BUtekth a4t 2y, v
g 2o} Alzto] F7Ieto] wet ZtaztEge] Stetal =
go| Hask= o] Ut T B7elAd= 59T 4.5
AlZE &S 7HEE AlBOIA 7P =2 oA 2 AEHY Ys
T s veilen, ol =2 2% E= ¢ 7l AR
A AgoA= v5Adol feld o= FHAsilth ol= I}
T3t 4 Ao wE od wida S8 A ST A
o5 Astol] YRS vH A= SfAEr) B 2 2%
oAl AAI AIZEC R TR 22 R E&AE FAaskelal
541 AeE /it MukAel 712 ZjAe] 34411
FFS HF

el Q2=

$50) 4 54 U 997 24 8% o0l JBL
x| Q9lo & 2835 4= It} Cantarero-Aparicio 5(2025)
2 29l AE FE1l Lidia 945 o2 =% /A 49
o g %4 54 #3E Bt £ AgtollAde= vt
F4-48711)°t A48l o HE Wl et ABA} T
7t A3}, BARe-52 vAR-So His) A, B0, A= "
ARl 7| wold FojFoR w2 HPE UEthp<
0.05). o]2fgt Zfoli= FAike-soflA TR ogol A YEt
wor, Hapd, diedd, S8, Va2 a2
H AHE JFo g & HFE H A Beo] . &,

TR ol L 4ol 22 SRt AR Al 850
SR AR, of2gt E4o] &R} QA sk tEA
Fdell 7198 7FsAdel STt

S e diFoHy Fojol mE 2229 24 &
g, A BE, B4 5 ot olsied a1lof o3 J3d2
=t Moyes 5202552 8719] #8 4% F9E o=
s F7HE 3 23 791 3 54 "ol 944l A
0|5 &Ittt S5-4(loin), $—=(rump), A A](shoulder) -9
oM dHideR w2 tEA A7t vehd vhd, =rRd
(knuckle), AFHl(shank) F-9follA= W2 A7t TEH U °]
23t Apol= F9E 2R HiE, 29 23 4, = A
T 5 22 olskeka B4 A7t v Aol &
dHoz 2-get Az sfAEnt. Eo B 549 AutE
7|2ko] Higt 7] =8 247 A3 v Ee FRolA
Bt oF 25% W= ARt 7]o=E HYlnk Fu7t AA 7]
o 7Kg 2 S VAT BEA FAl 2BRE /14
She ANH 712 A0l 8% ATS she Ao= YERH
ot ol 5 F-919 siFora] 9 olsfeka E4do] v B
7b et 28R 712 g4 ROl I I & S
AR obgE, HgA, Ak, 1 7EE F A
(=0.71-0.91)7} &7 Yeid, avAe2 e s E4e =
How gFrish|En SRl 14E S5 Ay Ve
£ ok B0l Z= ARG 28F s, I 799
) HrHe vEAg Aol Aol EAIshY, tEAdel AA
71550 A= A 7o F9leh ARl LAsH
A

|

(0]

dE

CEAS §F A4 A Al S BeE 2gH0
AZom, 754 @ WA B W] 2949 IR
HA 0 P BAolth B ATolAs AT 2007k
BE 2L /MOR, tege] JUL WAL Fa acli
o5 7o) 457t AAH O Asiect 24 A, Tk
o 48 4 piE Beld B4R oheh TuR %
% 28 E AYRA B4, BF pH, 54 24, 719 Py
5 Tl 2SRk 20lo] B4 A4ge] ofs) AR,
QA 5l F0lohE 0 ATAS Lehfo] £u]%} 755 o
Zo] A% ATL S o= ek

B 8% ok Wbl B 2 2, ols)
ah Aot sjoiRr ARsh GikEolt et 7l
se AlEgE AThAel vk Rssh, B el dra Wot
AEEE YAV Ak wep 7 BEAe A0 P

A7)0 W) Slel, ENS dEoR 25F 4 A
olotta AE Aol PF AToIA BRSIH, o= &7 F
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