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Effect of a Mutation in Ryanodine receptor 1 (RYR1) on Postmortem Pork Quality
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Abstract

Porcine Stress Syndrome (PSS) is a disorder caused by a mutation of Ryanodine receptor 1 (RYR1) gene.
Homozygous stress-susceptible pigs (TT) is associated with an increased lean meat content but losses to the
meat quality because of the mutation leads to pale, soft and exudative pork (PSE). The aim of this study was to
detect a mutation in RYR7 on meat quality traits in commercial crossbred pigs. PCR-RFLP technique was used for
genotyping. The results processed 3 genotypes CC (n=73), CT (n=25) and TT (n=2). Comparison of pH 45 min
and pH 24 hr postmortem in Musculus Longissimus Dorsi and Musculus Semimembranosus showed no
significant differences of percentage of drip loss, lightness (L*), redness (a*) and yellowness (b*) after slaughter
between animals with the normal and carrier pigs. However, pH 45 min and pH 24 hr postmortem in both muscles
of normal and carrier pigs were significantly higher than homozygous stress-susceptible pigs (P < 0.05).
Percentage of drip loss, L*, a* and b* were significantly lower than homozygous stress-susceptible pigs (P < 0.05).
However, redness was significantly higher for homozygous stress-susceptible and carrier pigs compared to
normal pigs (P < 0.05).
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Porcine Stress Syndrome (PSS) 38 Malignant Hyperthermia Syndrome (MHS) Lﬂuiiﬂw’mﬁuqﬂﬁuﬁlﬁm
annsnanauganiua C lu T lueiy Ryanodine receptor 1 (RYR1) ﬁﬁmﬁﬂﬁ’qniﬁmm%ﬁiﬂmmLﬂ?mm hih
maAsuulasguingfieanuanden Eeldfunnueiangnainiaameetiedundu lnagnefifftueionina
wansensdiemduzazmslng Tneiansdusaanduite welauss Eqm‘lul,mumxﬁqml,mﬁﬂﬁ ATV RGN
enegein  uazenaaauvisemeld  ednslsfmudnenrgnsiifiudenasiianadiniusiuBunoaiieuns  (ean
content) Ty uiiamunmiernas Aefndnunizifeda waa wazlinegl (pale, soft and exudative; PSE)
neliifnAuidenasiegnaIunasinIINangns (Herenda et al., 2000) NsNAEWUEIUEW RYRT Lﬂuiuﬁ[%\mg'uu
aalnlan (Autosome) lsznausng 2 §ada (allele) Aa SaRaULNG (N) uazdadadunanewug (n) gnstlnfasiialy
Iniflu NN gnsfidlulsnasdatulniidu nn daugnsiiiunvssiteniialuinddu Nn azliuanseniswiande u
azflgussnn wnIngs u naEesdule derd@nsniwnnsldatng wesiFuditloun uazanumnlasiudumnds
ﬁﬂfiﬁzﬂ;mﬁlﬂuﬂﬂﬁ (AsfuuazAniy, 2538) N1INANEWUELENEY RYRT inliRanndasuulasensnesily daa
WlnseatsredlilsiuAsuuladlandnfifiuald  Calcium-releasing  channel  Tlpdnasmemdansundaaes
néwiile Aeinls ca® u Cytoplasm Rannan snlind e iRinnisvnsasiteiniaiinaaniian (FAFaneniuazAne
, 2539) angenusanandaslainisdAnminalingusaadegnsluandmdndecdnd wazdamdnlndiaas Taenisin
alulnilgnssaemnailn PCR-RFLP Lﬁ'@'ﬁﬂLLuﬂﬁuqﬂﬁmmqmﬁﬂmmmnﬁum’?ﬂm qm'ﬁ'tﬂuwwm LL@zQﬂiﬁLﬂuiiﬂ
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v‘iﬁmiLﬁ‘uﬁq@ﬂﬁqéuﬁmmmmﬂmu 3 ang (uausist x anfalad x geen) favmm 100 f annsasililada
DNA Au38N19184 Sambrook et al. (1989) way Miller et al. (1988) mmmwmmL@uL@Mmmqmmmmmﬂmuum
(optical density; O.D.) mmmm Spectrophotometer Wﬂqmmqmu 260 nm LW@‘VI’]ﬂW’]Q’mL?INTH”H@Q@L@HL@LL@“’
mfma@ummmwma 2% Agarose gel electrophoresis Wunan 15 Wi LL@“’@@Q&]LLGU DNA Tsiugas UV mmm‘m Gel
documentation  ¥iNMSANA LT DNA 1848 RYRY wm@‘ummmLmu\mmmmﬂ@ﬁﬂwuﬁ“ﬁmﬂhmﬂum
Polymerase chain reaction (PCR) Iag/ld Primer forward 5 GTTCCCTGTGTGTGTGCAATGGTG3 UaY Primer reverse
5' GCCAGGGAGCAAGTTCTCAGTAAT3  gauunil (Tm) 65.1 °c wazanuunalulniuesgnslneldineiln PCR-RFLP
(PCR-Restriction fragment Length polymorphism) laeldi8ulaifnaninig (Hin 61) ﬁuu?émmﬁlﬁmmmﬂﬁuﬁf D)
weintugay DNA Taeld 4% agarose gel electrophoresis ﬁﬁmﬁmm“ﬁﬂmmmﬁ@ Tneindaeeinanduiioduuen
(Longissimus dosi) LLZ\\"’ﬂmuLu'ﬂ@”TWﬂ (Sem/membranosus) N’mmﬁ"]"’ﬂm’]ﬁﬂﬁﬁm\i mmm (2543) Usznausag AN
AuLTlunaLluang ( pH value) Adneile LL@”mmmmmmiuma@uuwmLu@ (water holding capacity; WHC)
‘LumummmmmmLmﬂuwmvmmﬂm (drip loss) A MAssiAadTuIesEY RYRY  Audnmous
ﬂmm‘wm@ LL@v"JLﬂ?’]vﬂL‘]_E“EI‘LILVlEI‘LIWJ’mLLE]ﬂEl’]\i‘ﬂ@\iﬁ’]L'ﬂ@ﬂﬁ’]uﬂMﬂ’]WLu'ﬂﬂ')ﬂ']ﬁ Duncan’s Multiple Range Test
Tneldlsunsndni3agtl SAS for windows version 8.2 (SAS, 2001)
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wudn Fatuln 3 guuuy Ae CC (n=73), CT (n1=25) uar TT (n=2) Weuteuiiaummnadunsnsneresndaiie
Auuan (Longissimus dorsi) LLMﬂﬁ"mLﬁ@mIWﬂ (Semimembranosus) mwﬁqmsahﬁ'mm 45 WA (pH,) Uay 24
dalus (pH,) figrungitlszanns 38 °C uaz 7 °C AuadL wudn ngugnsfinatulng CC uaz CT flrrgeninlu
mimmﬁﬁ?ﬂuimﬂ TT (P < 0.05) %'\mz%mLﬁ@%m@mmﬂiﬁﬁﬁiu%ﬂ%\imuLLuuﬁLLmIﬁm"] pH, anaa (Table 1)
uiAeaiunsAneaes Fisher et al. (2000) inmsfinunlugnagnudaansalayt x uausdiss wudnAn pH, uaz pH, lu
gnsunduaznguiiunmedianlduansinaty widn pH tesgnaie 2 ngulAuansneiunguansTiiannslase
ANLATER BEWHTTRIANATY (P < 0.05) mumLﬂmvﬁummimmmﬂuwm“mmnm ANAINATNY (L*) AAa LTl
uas (@) uazAraaiudivdes (b)) sesndnanifeduueniigningdl 4 °C 48 daluavdeain vesngugnsiimalulng TT
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HAngendnnguansidatulnil CC uar CT adwflilud Aty (P < 0.05) uwsiwudngugnsndalulngd TT uaz CT Hen

AfluBuaslaiuansnegiu (P > 0.05) ususnsnsannguadalulngd CC atwfitluddty (P < 0.05) (Table 1)

1
aal o

denndesiunnsAnEnTeq De Smet ef al. (1992) finudngnandanunizlafemnaneianiin L waz b* wansneann
nauiluwneeenaliodnAty (P < 0.05) udilAn a* luunnsineii uazn1sAnmnaas van Laack et al. (1993) AINL3N
gnatnfuazgnanilunnziieAn % drip loss Tiuansinaiu (P > 0.05) usliansauWieuAl % drip loss UNguAnINN

anenurlsannurranaziianuuansiuveenaliadAny (P < 0.05)

Table 1 A relationship between RYR7 and meat quality traits in crossbred pigs

. Genotype )
Traits R
cC cT TT
PH,
SM 6.55+0.26° 6.48+0.24° 5.74+0.08" 0.176
LD 6.34+0.23° 6.27+0.22° 5.60+0.31° 0.179
pH,,
SM 5.86+0.12° 5.86+0.09" 5.58+0.04" 0.106
LD 5.76+0.15 5.750.11° 5.43+0.19" 0.101
Drip loss (%) 4.66+2.34° 4.01+2.58" 22.5+0.40° 0.537
L 50.59+4.08" 49.79+4.77° 56.96+0.05" 0.052
a 8.33+1.58" 8.90+1.39% 10.54+0.14° 0.060
b 5.42+1.75° 5.14+1.94° 8.68+0.57° 0.070
Total (N) 73 25 2

The values are the mean + S.D. of number (N) of observations for each trait and genotype
“’Means without the same superscript within a row differ significantly (P < 0.05).
pH,. — pH 45 min after slaughter; pH,, — pH 24 h after slaughter; L - lightness; a -redness; b - yellowness;

LD - Longissimus dorsi; SM - Semimembranosus
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aNNMTANEIANNANRUSYRaEl RYR1 ﬁuﬂmmmﬁfaslummmmmm 3 @1e (uausler x anfaladd x g
70) wmm@mmwhmmmmm (TT) HArauflunansng (pH value) 1981 45 Wl (pH,) uaz 24 alu ( (PH,)
PRI mmwnmmmﬂnm (CC) LL@”ﬂ@NV]L‘]JuW’m“’ (CT) famwuﬂmmm (P < 0.05) LmemmmLsﬁummmmmam
uzLAL (drip loss) AnPNaTTesAiie (L) ANdnaes (o) LaZATALAY (a) aandngNgnsUnd (CC) LLaxﬂQNmﬂu
Wz (CT) (P < 0.05) @ﬂﬂqiiﬁmquﬂzjngﬂiﬁ%m’@mmmﬁm (TT) LL@:miua;mﬁLﬂuwwz (CT) HAAWAIgININgH
4ns1inf (CC) atnadltiadnAty (P < 0.05)
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