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Research on the Differences of Carcass Traits, Meat Quality and Flavor
Substances between Rongchang and DurocxLandracexYorkshire Pigs

HU Ying'#, ZHOU Xiaorong®, HUANG Jinxiu’, YANG Feiyun®, L1 Jing*,
TANG Chaohua®, ZHAO Qingyu®, YANG Youyou®, ZHANG Kai'", ZHANG Junmin®"
(1. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China; 2. State
Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of Agricultural Sciences,
Beijing 100193, China; 3. Chongging Academy of Animal Sciences, Chongging 408599, China; 4. School of
Agricultural Sciences, Zhengzhou University, Henan 450001, China)

Abstract: The purpose of this experiment was to evaluate the differences in carcass traits, meat quality, and flavor
quality between Rongchang (RC) pigs and DurocxLandrace>Yorkshire (DLY) pigs, in order to provide basic data
for further interpretation of the flavor characteristics of Rongchang pigs. DLY pigs (117.7547.19 kg) (n=8) and RC
pigs (112.40+8.78 kg) (n=10) in good health, with similar weights at slaughtering time were selected for the study;
each group consisting of half female and male. The volatile flavor substances in pork were determined using SPME-
GC-MS technique. The Results showed that: 1) Compared with the DLY pigs, the straight length, oblique length,
and eve muscle area of RC pigs decreased significantly (P<0.05), while the average back fat thickness significantly
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increased (P<0.01). 2) Compared with the DLY pigs, longissimus dorsi muscle @ as min, @ 24 n cohesion of RC pigs
significantly increased (P<0.05); whereas L'»4 1, dripping loss, shear force and hardness significantly reduced
(P=0.05). 3) Electronic tongue analysis showed that the taste profile of the longissimus dorsi muscle of RC pigs
were significantly different from that of DLY pigs, and the taste richness and saltiness response value of RC pigs
significantly increased (P<0.05). 4) Electronic nose analysis showed that the odor profile of the longissimus dorsi
muscle of RC pigs were significantly different from that of DLY pigs. The response value of W2S sensor, which
mainly responded to alcohols, aldehydes and ketones, was significantly increased in RC pigs as well (P<0.01). 5)
Based on HS-SPME-GC-MS technology, 76 volatile flavor compounds were identified in the longissimus dorsi
muscle of RC pigs and DLY pigs. Among them, 16 keys volatile flavor compounds were significantly increased in
RC pigs (VIP=1 and P<0.05). RC pig has bright red color, and high guality of meat tenderness and water power.
Sixteen volatile flavor substances, including hexanal, valeraldehyde, 2,3-octanedione, ethyl acetate, allyl butyrate,
and 2-ethylfuran, may play an important role in the formation of flavor differences between RC pigs and DLY pigs.
Overall, these findings provide basic data for promoting the development and utilization of RC pig germplasm
resources.

Key words: Rongchang pigs; DurocxLandrace=Yorkshire pigs; Carcass traits; Meat quality; Flavor substances
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1 MRS ®
L1 R

IR FE T BT B BB Bt AT, 72 T 8 R A B e ik b AT R R R . 1B HU{E R
DURLF, AR EMT, RS =0 0E((117.7547.19) kg) (n=8)F11 5% & F((112.40+£8.78) kg)
(n=10), EHEAIFEFM TR, FERBICEFRFRATER, SSHAE0E bR ENT0K. {58
B, FTAShERZEM 12h, Ebndb it g, Ui, BB, HBReRE. 853, RS, e
Bl Rtk . HCAE IS m AL, BiIBREZ T RRIF LS4l al, F-20 CERAFFFM.
1.2 HeHR

HI199163 {E{#E=, pH i (& ) F) Hanna), CR-400 fa75it(H&H B £HEAEX), TAXT Plus $00%Hi {1
([ SMS), BSA2248-CW HiF (18 [ 38 £ 7| 17), SA402B H115(H 2% INSENT), PEN3 i & ({#[H
Airsense), ST 255 Soxtec Z CHIHE X (FF# FOSS), TRACEI1310 “{H il % 5% B 425 [E Thermo), DB-
3AB WA (LA AT, WEE. AKARE. DK OB RERE), SUEE. SR, SR (E ),
AR (FE AR, 2-WAE-3-Hifd. IEMLELE (C7~C40) (Sigma-Aldrich).
1.3 BB
1.3.1 fRfEHERIE SRR E R AT EFRE NY/T 825—2004 ¢ FAIRURE IR ARSI R 850 ) g4
arEl, HHHATH AR, e R AR E. R E . BERHE . 2T A A R
ER, FFitSEsEae. Hb Bk B BBl T 501 R A A 5 (55 — 200k (11 B Ak ) 22 Hik - BBR G iT 4 h 4R (1 R
B ARG M A SWNEESS BN a G h e miE .

F& ¥ (%)= (A4 H/F fiid #E)=100.
1.32 EHMAMSTEENE 2RIE LT VERME NY/T 27932015 €A F &S R i) Do)
@ pH. B, WK RFIZER L. BU) D FIB RS 48 29 Li Z0T0GE 0 7E0E . LA B B
BLIG/K 86 iR )R K hhii: GB/T 5009.6-2016 ¢ £rdh 22 & Wz bridl &fbh BRI E ) DS . Al
PR & B ELE ST
133 REHEITFETE) 5T 80 TR 60 min, &), RIS . FRELS g BFEERE ST
50 mL #LaE R, i 20 mL TG4 K (38 C), #WBE 30 min, FEIOA 20 mL F#GEAK (38 1C), 37 TC
A 30 min, FEIR T 5000 remin B0 10 min, A% BIEHEIEYCGHE S hahiE, BRI BYLETRE
B2 M. ISR REM, RUMR. EFRR. SRR, RGN 4 J WEPERTE) 330, KB 30s. SA-402B
ML R MR L 1.
F1 SA-102B BFEEBRG S RIS

Table 1 Characteristics and performance of SA-402B electronic tongue sensor

s E AR (H X [m] ke

Sensor name Basic taste (relative taste) Aftertaste

A% S Acid taste Fignf (BGHE. FPERER. AR S EAERRER) I

sensor

AL A Bitter sensor E GRS RYBRE, EMRIREERRL  RREIR (. RS R SR )
W EEM

R S Astringency TR IR ] AR AR, KRR T R RI (B . £ AR )

sensor Ayl e e )

fEE I % 8% Taste sensor wENE (E LR, ERET AR i

Rl AL B2 Salty taste R (6 55 55 TOALER 512 Y siBk) v i
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1.3.4 WEHEF(BTFE) RO g RS T 10 mL T ich (2 Rl bt S BT 2 N BE), iR
- 20 min, 60 CHFE 30 min, MEFIRFH 20 min. FFHHEFESN 400 mLomin', HHEFE 400
mLemin', JE&BEHTE] 300s, FEMIESA] 400 s. PEN3 T2 MR SRS ELE 2.

#£2 PENI BT AMES SRS

Table2 Sensor array and performance characteristics of PEN3 electronic nose

1 B35 10 TR RESR Eom U NoTWNE ok ]2
Sensor name Performance characteristics Reference material and detection limit
wicC TR T FiRALE Y X, 10x10°°
WsS TERWE S NOs, 1x1076
W3cC EERE SR E LAY #, 10x10°
W6s FEREMES Hz, 100x10°¢
WsC s Ll b S E R N E LA N M T A e P, 1x1078
WIS W] S R A e (4 B e CHs, 100107
WIW MEWAHAY . R MRk S U H:S, 1x10°f
Ww2s W R, RIS, SRR R CO, 1x10°®
W2wW EERIS F RS YU R WAL A H:S, 1x107°
w3s o B doe A 5 A 4 I R CH3, 100%10°%
1.3.5 R MR GE PRI 3 g WFEEER T 20 mL THASHESH . A 10 pL 0.05 pgepl' 2-H3E-3- 5
HIERLH T, $7% Silicon-PTFE #id5, 55 C¥¥H 20 min, #A/5XH SPME (50/30 pm, DVB/CAR/PDMS,

Supelco) 76 - BEELTN 2 Fp 5 A A RUkA I, ZEHGIRE 55 °C, ZHURHA] 40 min, ARV FHEEE 250 °C, MR B
BfE 3 min. $ERMERNRPITAE VE-WAXms UM Gl 4 B8 G AT R 4 . SO 5 Gilie:, VF-
WAXms EE+H: (60 m x 0.25 mm x 0.25 um, Agilent Technologies): S, =R WSIME, 1.0
mLemin™'; ZrifibE 5:1. FHERER: PAEEE 40T, L4 Comin' % 230 C, {#FF Smin. FHiH&M: H
FEEE T, BraER 70 eV, SREEK, HEEEA (40~400)mez"', 5733 K 60 000 FWHM (Full
width half Maximum), FZPE{E5 1 % 10° B TIRIEE N 280 'C, fLHIZRIRIEH 250 'C, AT fESLIE
Bl 3 K.

GC-Orbitrap-MS ¥4 % Ffl Thermo Scientific Trace Finder #H47##E8, F£5 NIST 2017 Eodfi 245101
FIFHUCES, EAXULECREE T 750 ik Sk se B be 2 e T RHREE & GC-MS THEFE Bl i 1IE# e d: (CT7~
C40), HLAR IE ¥ 58§ (¥ £ B ) 170 T S04 % 0k ROk 9 B () DR BT F8 38, I b5 SCiR AR 45 SR AT LU X, SEIiE
R e E . Bl 2- B BE-3-FREEC P ba, AR P bRk T R S b M IR T e
1.4 ¥EGH 27

I DL “PEELbRHEE " Fam, (E] SPSS 20.0 BT ST, M Student’s AR ¢ Fr 3G i
TERTI, P<0.05 RAEREE, P00l TREFMEE. F 0 (PCAVMER 7E £ 57 4
MetaboAnalyst 5.0 #E4T . Graphad Prism 8.0 £ {FH{EHR .

24 7
2.1 ERBRLENREEREERER S

AR B Xt = oA A A BAE RUIRARTE IR AT TS S0 . R 3, FEEMERTTER. Wik
. BEENKT=085%E, BEFARE (P>0.05). REBREEEK. HEMKEERT=T8THE
(P<0.05). KERTFHHFEERIES T =mRAEH (P<0.01). % EMIRULIHAREEK T =xia8
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(P<0.01).

F 3 IR (n=10)RIR B35 (n=8) R HEIR 22 57 17

Table 3 Analysis of the differences in carcass traits between Duroc % (Landrace * Yorkshire) (DLY) pigs (n=10) and
Rongchang (RC) pigs (n=8)

B Item =LA DLY ¥EEM¥ RC PA{H P-value
FREE kg 117.75+7.19 112.40+8.78 0.184
Live weight before slaughter

FRfkE kg 88.23+4 85 81.8627.63 0.058
Carcass weight

BER 75.06+4.34 72.79+2.63 0.189
Slaughter rate

FEEE K/ cm 99.50:£3.06 93.80+4.97 0.012
Straight length of carcass

F kL /cm 84.16+2.82 78.95+3.44 0.003
Skew length of carcass

Fi9H B/ mm 26.74+3 97 55.20+4 54 0.000
Average backfat thickness

RANEH/ cm? 46.24+6.02 19.87+2.96 0.000

Eye muscle area

=17 P=0.05 FRWEHAREER, P0.05 FHRMHBREER, P00 HRpdlREEER, TXREA

In the same line, P=0.05 means no significant difference between the two groups, P<0.05 means significant difference between
the two groups, and P<0.01 means extremely significant difference between the two groups. The following table is the same
2.2 =LA NR S WA R E 74T

HE 40", REEN=ICHTIENA pHasmns pHaans Lasminy D asmins b 2un TR E EF (P>0.05),
RETE L oo RRFIRT =I0R2CHE (P<0.01), REFE a'as mins a2 p REFET ZI0RTHE (P<0.01).
BT AR KA F AR T =08 (P<0.01), REFM = nAoeEARIATLREER (P>0.05). RE
WU IR F LT =028 208 (P<0.01). BUBUFIFRFYET 5, RSV R FEL T = om0
(P<0.05), FEBALANENERE ST =088 (P<0.05), HEBM =022 BUIAE. BEME. H
WG B EMAEEEREER (P>0.05). REEANLNIEDT (3.04%)0 T =285 (2.85%), HERAES
(P=0.05).
4 ZTRIHEO=10)HREBE-3) BRARRER T

Table 4 Analysis of the differences in meat traits between DLY pigs (n=10) and RC pigs (n=8)

B Item = DLY #EH RC P{H P-value
pHasmin 6.08+0.14 6.07+0.22 0.902
pHzin 5.45+0.13 5.46£0.06 0.912
P8 ssmin Colorsmin

L’ s5win 44 21+0.65 42.38+£3.13 0.125

" 43min 3.08+£1.27 5.95£1.72 0.001

B 45min 3.43+0.44 3.52x1.27 0.846
B 241 Colorzan

L'z 52.90+4.08 47.70+£2 85 0.006
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A%/ % Drip loss

ER %% Cooking loss

W49 H/N Shear force

FHFE2HT Texture profile analysis
B /g Hardness

Mt /o0 Springiness

PIREHE/% Cohesiveness

BEE /e Gumminess

PE§4E/g Chewiness

B & /% Resilience

AL AR/ % Intramuscular fat content

4.14+1.41
4.17+1.07
2.13£0.63
20.66+2.84
9].45+11.22

11 383.282910.16
52.07+4.35
50.44+4.77

5770.21+838.21

3035.234629.12
15.75+1.82
2.851+0.65

6.42=1.15
4.00+0.82
1.40+0.35
30.93£2.23
72.50+12.99

10 464.07+£711.62
53.94:6.81
55.28+3.58

5 784.43+463.11

3 10326433894
17.44%1.76
3.040.76

0.002
0.711
0.007
0.302
0.005

0.028
0.510
0.025
0.964
0.772
0.063
0.587

2.3 =IURRENR B R MER T

P AR A . R BRVR. YRR R DA R EER R R, T R [ R g [ET ke L WL 5, o
EREAE R SEnk o E R LRk [l b R R T S0 A0 (P<0.05), B EIERENR . Rk,
JR DL R T [ o e o {8 24 S S T = e A A% (P<0.01). £ ooGiitsrir 275, PCI Al PC2 I 5TRkZE 4
BH 63.6%. 22.3%, BilTIEREN 85.9%, RMEFHAZMER AT —EER (H 1A). HE 1B oT4n, &f
Mo T I 1) 4% 8 el (I S AR AL R B8 i, RWISR B A = o 0 i A i A T R i 1
] 5 =ITTHRIEIE(0=10)F5R B IE(n=8) W M1 LR kel 52 (0

Taste 5 Taste response value of longissimus dorsi muscle of DLY pigs (n=10) and RC pigs (n=8)

T H Ttems =JLAAERE DLY FEMRC P A P-value
i Umami 1521+1.42 13.63+1.16 0.001
LB Saltiness —14.89+0.30 -13.21+1.03 0.000
ik Sourness ~3828+1.60 —42.98+2 .83 0.044
T Bitterness 277+£1.28 5.774+0.63 0.080
I Astringency -1.92+0.18 -2.41%0.61 0.000
fiff o = 5 B Richness 0.62+0.16 0.8340.13 0.019
P A Aftertaste-B 0.58+0.06 0.50+0.11 0.005
R EIR Aftertaste-A 0.13£0.08 —0.130.09 0.000
(A) S (B) —Y =i
2 e
e \ / \,.\/ |
P X ' . /
v |
o ® v 1



(A) PCA 347 (B) LT iR M e 5 A
{A) PCA score plots; (B) Radar Chart of Electronic Tongue Taste Response Value,
B 1 =R -10)FREHR - HRKIAESROEEER
Fig.1 Difference in taste profile among longissimus dorsi muscle of DLY (n=10) and RC groups (n=8)
2.4 STAFENRBEURREER T

HIZ 6 WA, REFE WIS, W2S (EREm M ] R T =JoRac (P<0.01), RURERHPEHE
LHEEE., B, FS, REN WIC. W3C. W6S. W5C. W3S f&da8ma 5 {f B 81K T =70 2008
(P<0.05), FHIMWFEIFERLEY) . SWHLEVNETEE., MR aMFENEER . W
10 Foiffz & E5 W B AEIEAT RST80T, 0B 2A BToR, 58— ERRTITTWR AN 75.8%, 5 " RS TR
N 10.7%, Pi#E RITTREN 86.5%, VLR ER MBI ER, REBN =TT/ CREIEE
fFTE—EZ 5. 1 2B A1, W2W. WIW. WSS w8 Al b Rt v, RIBTESR B — oA m
P EINEREL ST .
£ o AR BIEW RN TRMEN (n=6)
Table 6 Odor response values of fongissimus dorsi muscle of DLY pigs and RC pigs (n=6)

TH Item =TT DLY AN RC P{H P-value
wIC 0.9240.04 0.740.04 0.000
. 5.63+0.81 4.930.44 0.093
Wae 0.96+0.02 0.83+0.03 0.000
WeS 1.07+0.03 1.0120.01 0.000
WsC 0.97+0.01 0.920.01 0.000
WIS 1.28+0.18 1.74+0.08 0.000
WIW 3.8940.60 3.4120.12 0.082
WS 1.26=0.07 1.4320.05 0.001
Waw 1.97+0.47 2.27+0.10 0.158
Wis 1.20+0.06 1.070.07 0.006
[A) —— (B)
— "
o v W
‘ ' 4

(A)PCA 37 B (BT M BRI R (i 75 ik
(A) PCA score plots; (B) Spider plot for the electronic nose sensor response value

B 2 SmAERREE TRV THREER (n=6)



Fig.2 Difference in flavor profile among longissimus dorsi muscle of DLY and RC groups (n=6)

2.5 =FLARIFENR BREERERRY R Z RS

& 7R, REBEHN =S RN P E E T 76 M RIEXARY R . A5 11 FhEES. 20 R
B2, 10 RHEEZE. o FREE2E. 2 FhERE. 4 RPBRIEE. 1 RS SYR 9 P EY. S=uaE
L, % ERH T RACULPEBEMEIEL S MIREEA & (P<0.01, B 3A), 5N T 22.93%H1 50.70%.
PCA 45 Hi 5 725 W9 20 [A] 45 MR AUk 4 i B W 6 4 BB % (181 3B). R BB B LrP AT 16 R vk ek
P R T = OCHAE M (P<0.05, 8 3C). AT k5 0k i b R 4 A AR I TE AR, 4
4 PLS-DA T+ R WA R R F) VIP H, VIP H>1 FHFEREREYE 26 1 (E 3D). 2. 1R
M. 23-F"f. 28R, TRRIGHEE. 2- L8R5 16 FfE R ML 5HI(VIP {E>1 B P<0.05)7] A8 25
BRI = T AR 1) R 25 S RUBR A

BT =nRALENREERBRENTEREAFRLED (n=6)

Table 7 Volatile flavor compounds in longissimus dorsi muscle of DLY pigs and RC pigs (n=6)

e e SEtefefts  ERtEOREIERE W FE(ugekg ™) P
Compound Bl e v SR~ Concentration P value

Experimental Rwferenced TILATERE DLY HE1E RC

LRI LRI

B Alcohols
1-H 124] 1253 164.28+55.84 213.26+64.01 0.188
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1-FRHE P e 1223 1238 33.20£8.59 44.03£5.31 0.025

I-nitro-propane

ECE 1 360 1367 3.20+0.49 4,67+1.04 0.011
dihexyl ether
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R P b R SE A R R R YR R S ERELAR (CT~-CA0) IR BB Rl T R A S (R B A . < BB NIST i FEfy 2 i R B
T84T (https://www.nist.gov/)
Wolatile flavor compounds identified in pork."Linear retention index calculated based on a homologous series of n-alkanes

{C7~C40) *Linear retention index referring to NIST spectral library: https://www.nist gov/
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(A) Differences of volatile compounds; (B) PCA score plots; (C) Heat map of volatile compounds; (D) VIP score of volatile

compounds
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Fig.3 Analysis on the difference of volatile compounds between the longissimus dorsi muscle of DLY pigs and RC pigs (n=6)
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