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e Australian pork industry: ®xRIERT
— Accounts for ~0.5% global pig production #9527 F=20.5%

— 279,000 sows; 5.38 million pigs slaughtered / year (July 2018) -
279,000k 83%%; SFEE53873L0% (#1£2018.7)

— Domestic focussed - ~10% exported E—.%ﬁ%lj\]—é’ﬂlO%thDt

— Production systems 47F=&%t




Factors influencing consumer behaviour
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Meeting consumer needs - importance of ‘taste’
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演示者
演示文稿备注
Flavour followed by tenderness, juiciness and aroma in estimating overall liking
Except et al. (2013) when loins were selected on basis of ultimate pH
根据最终pH选择里脊时Jose等专家评估整体喜好风味最重要，其次是嫩度，多汁性和香气（2013）。


Contributors of inconsistent pork eating quality
AUSTRALIAN Eﬁlﬁﬁfﬂﬁ,ﬁ*—ﬁﬂg—g’ﬁﬁ

Pork

Flavour (and odour) issues

-boar taint mu (s w0
P

Overcooking -

to ‘well done’ (>75°C)  ° __ Inconsistent
ST - "R (>75°C) - . .
Low intramuscular fat levels — eatlng quallty
AAESER & BT REREAR—

Incidence of pale, softand —

exudative pork

PSEXPIRR LR S Primarily loin data

Inadequate ageing " TRRESHNIR
BHERS
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Meat Standards Australia (MSA) program guarantees the eating

quality of beef and sheepmeat on a cut type x cooking method basis
AR RIS (MSA ) HRILAIRERIX T A N R R I AN A R

e Pathway approach - involves whole supply chain & - R trmgs

e Beef — individual carcases #py - 4MKIER
e Sheepmeat — mob based system py-EFBHANRS
e Cuts-based (cut type x cooking method) IH-BEF (IREEXSIESE)


演示者
演示文稿备注
Raising our position in the eyes of our consumers
提升我们在消费者眼中的地位


By implementing:sgaxsri

a hon-prescriptive, cost-effective cuts-based system to deliver

pork of consistently high eating quality to our consumers.
LAIRAERERI—FPEIBERY. BERAN@mIIERSE , NiEHEEIRZN—HIRESmMEERA.

an accurate, robust and reliable system, known as Physi-
Trace™, to extend our traceability system for pork to property of

origin (raw pork)-and “Australian or not” (ham and bacon).

Physi-Trace™2— M. BATRAVERERRS: , FIRERERRIFE I (£¥EHN ) 5 'EERAF
TPAEF=" ( KBBFNEEIR ) .


演示者
演示文稿备注
the fail rate for consumer acceptability of Australian pork to less than 10%
消费者对澳大利亚猪肉的可接受的失败率率低于10％


e Meta-analysis — primarily paired comparisonsszsir - =2t

 Random effects meta-regression — 294 studies (1968 — 2016)
BEHNARTTE]T - 294TREA5T ( 19684 - 20165 )

— All sensory mean data converted to a 0-100 scale
- FrAREFIRIREIR/0-100FH

— Estimate means and effect sizes for sensory traits in response
to different pathway factorsitFRiEEEESHMRBEE EKIFIERMRIA N

— Criterion for study inclusion established including measures of
variation EUHRERITE , GIEERE

— Determine significant differences between means for sensory
traitsmEms R ENEZ ANEEER Channon et al. (2017) chamon 017
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Por “| Parametersg Explanatory variables @ggzs

Sexit3) Female, entire male, surgical castrate, immunocastrate
. LM FAEE , RERBENE

Genotype group EE#Y4H Berkshire, Duroc, Hampshire, Pietrain, White>50%
H7RE , g%k, NEE. BF=. 8% 50%

Halothane gene gizgH NN, Nn, nna&8i , #6867 , dai

Housing s Indoor/conventional, barn/ecoshelter, outdoor/free range
ERN/ER, HOM/ESES | PNV

Feeding level {@7/x¥E Ad libitum GF; Ad lib G & Restr F; Restr G & Ad lib F; Restr GFg
HiEIRE. BEEEMRGEIRS , REEIMEBRXE | [REEIIRR

Metabolic modifiers igHETH pST/no PST and ractopamine (5-10 ppm)/no ractopamine
BERKHER/TERERHER | KnS B (5-10 ppm ) /AEHRRSER

Stunning % CO.,, Electrical —sx , | B

Ageing period &1tH8 <2 days, 3-7 days, > 7 days<2%, 3-7%, >7X

Electrical stimulation mBi7m None, electrical stimulationx , xo8E

Moisture infusion x5 #%iE None, moisture infusion¥ , k5T

Hanging method &7 Aitchbone (tender stretch)izg (BEzH )

Endpoint temperature £&s588 65-69°C, 70-74°C, 75-79°C, 280°C 65-69°C , 70-74°C , 75-79°C , 280°C

Cut type (loin) z8 (B5) Chop/steak, roast #apgHE/PIHE ,

Channon et al. (2017)
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TendernessiififE FlavourR Ik JuicinessBit14

GenotypeEREA! >x< ok
Halothane statusglwiias ok
pSTHEERKE otk *
Electrical stimulationes ki n.d. =

/ Hanging methodsss ok n.d. )
Ageing period (days)zs (%) ok sk
Moisture infusionzkssEA sokok * ook
Endpoint temperature& g * ok ook

\Cut typetnsisay skkok Y,

*P<0.05; ** P<0.01, **P<0.001; n.d. — not determined; loin data only
n.d.-dEREMR ; HERRES Channon et al. (2017)

Channon%: ( 2017)


演示者
演示文稿备注
Limitations:
Only single factor comparisons possible
Lack of sensory data for different pathway combinations 
No sensory data for 
Immunocastrated males compared to females
Cut type x cooking method
Next step: how do we link parameters together into a pathway model
限制：
     只能进行单因素比较
     缺乏不同途径组合的感觉数据
     没有感官数据
          免疫去势雄性与雌性相比
          切割式x烹饪方法
下一步：我们如何将参数链接到路径模型中



Additional data is required for gender
aostranian IRSERE S EE RN ES EE

Pork

M Entire male 2k
[ | i
59 - 5y Female i+

P=0.059 W Castrated male (PC + IC)
58 A RN ( FAEE+ RS )

Inclusion of entire males in an eating quality system

for pork MV BEHNIERRRRERRF???

Channon et al. (2017)
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ﬂ Gender, age/liveweight, genotype, halothane status, nutrition
(diet composition, soy lecithin), housing type 51, &/ &kE , £
B AR , B5 ( BIRMGE , KE0PEE ) | BERE

Time off feed, transport conditions,

loading and unloading, mixing, lairage . _ . . .
SRR | TR, 5, RS, B Stunning, electrical stimulation, scalding &
dehairing, hanging method, chilling

2, BRRE , ZFBNORE , BHEGE , RF

Ageing period, moisture infusion,

packaging method
B, KDEN | BESE

Muscle, cut type, cookinggnm , nesess
method, endpoint=itsis , &5

temperaturg, ultimate pHigg , S+
I")/\\b =) —-—E:}“
S (L

K@E\

Pork
08 cRC


演示者
演示文稿备注
>2,400 consumers have made ~14,000 evaluations across nine sensory studies 
超过2400名消费者在九项感官研究中进行了约14,000次评估



Building an eating quality system - determining effects of

ygul pathway factors (and their interactions)
RO EveRREGE - BEREEEORN (REEE(ER )

ﬂ Gender, age/liveweight, genotype, halothane status, nutrition

(diet composition, soy lecithin), housing typemsl, &#/E4= , 2R
, BT , 57 ( BRI , KE0PEEHE ) | BERE

Time off feed, transport conditions,
loading and unloading, mixing, lairage
fRibpt, EaR , 50, RG  IEE Stunning, electrical stimulation, scalding &
dehairing, hanging method, chilling

2, BRRE  ZENE  BESE , R

Ageing period, moisture infusion,

packaging method
B, KDEN  BEDE

Muscle, cut type, cookingppy , tiesssy

method, endpoint=iEsis, &S

temperar#% ulgimate pHige , segrH
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演示者
演示文稿备注
>2,400 consumers have made ~14,000 evaluations across nine sensory studies 
Further work to generate data for similar combinations of pathway parameters to enable more than one pathway parameter to be investigated 
Develop predictive models with either additive and/or multiplicative terms.
超过24000名消费者在九项感官研究中进行了约14,000次评估
为类似的通路参数组合生成数据而进一步的工作，以便能够研究多个通路参数开发具有加法和/或乘法项的预测模型。


Processing interventions
AUSTRALIAN NI FFn

Achilles Tendon

ERAE
Obturator foramen | stifie Joint

Patella

Ligament

e

—— Femur

Acetabulum

Os
Coxae
Tuber Coxae

Aitchbone hanging / tenderstretching Electrical stimulation
A B m/MEER EE AR
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Ageing pork (in vacuum Moisture infusion
packaging) as steak or small IRTIEN

roasts
BHEA (E0% ) (FEARHEVNER



Consumer assessments
BT

Tenderness, juiciness, aroma, flavour and overall liking
WE , St &5 KKABRETF
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0 100
dislike extremely, not juicy, not tender like extremely, very juicy, very tender
IEERER , A&, A FEENR , FEST, FFEW

 Quality gradergzy -

|. Unsatisfactory
T

2.Below average
EFTE

3.Averagesse
4.Above average

BT HIKFE

5.Excellentiiz
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Fail rate (%)xme= (%)

Entire Females Surgical IC P value
males W% castrates  EEER dI Boar taint
YN FARGE A IElS
Channon et al. (2016) channong (2016) 23.0 19.1 7.7 0.005
Channon et al. (2018a) channon% (2018A) 17.8 15.7 n.s.
Akit et al. (2016) Axits (2016) 13.8 10.0 10.0 n.s.
Jose et al. (2013) Josez (2013) 23.8 19.4 n.s.
Moore et al. (2017) Moore (2017) 29.8 20.7 0.007
Channon et al. (2015) Channon (2015 ) " 19.6 158 | 0.004
Channon et al. (2018b) channonZ ( 2018b 21.9 18.7 0.031
Channon et al. (2018c) channonz (2018c¢) 191 185 ) ns.
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ZVIERERA GEB EERHE

Easy Carve Rolled Loin Loin Steaks
Shoulder

ZYE R ERRA
Easy Carve
Leg Roast

Source: Australian Pork Cuts Chart
BRSRE © SRR ATTRE
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7 Shoulder roast

. [BIRER
[ Lomﬁst?eafz

2 NG

& Shoulder stir fry

3k

EHEﬁE v/

Silverside roast
EIESER

7 Loin roast
HakER
Silverside stir fry
FESEY

& Loin stir fry
BEE

P<0.001

Channon et al. (2016) Meat Sci. 121:216
ChannonZ (2016 ) P3RlZ, 121 : 216


演示者
演示文稿备注
The overall liking scores are reflected in the fail rate results.  Fail rate of loin steaks and silverside roasts were higher than the other cuts – somewhat of concern as these two cuts are also popular pork cuts and lower fail rates were found for stir fry than roasts for the three cuts assessed.
失败率结果反映了总体喜好分数。里脊肉排和银汉烤肉的失败率高于其他切块-令人担心的是这两种肉块是受欢迎的猪肉切块，并且在三种肉块的评估中发现翻炒肉的失败率低于烤肉。
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HILHIA 28 RS E P A SN A R E PO ( FRS IR )

Fail rate (%) P value
S (% ) P
2d 7 d 14 d 28 d
Channon et al. (2015) 198 174 n.s.
Channon et al. (2016) 209 189 n.s.
Channon et al. (2018b) 7.1 16.4 n.s.
Channon et al. (2018a) 17.2 17.0 n.s.
Channon et al. (2018c) 203 234 n.s.

Channon et al. (2018d) 21.7 20.0 n.s.
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Fail rate (%)sme= (%)

EM, F, SC

m70C m75C

EM, IC

"6-2-2" ZitRO%EHE

1. Pre-heat a pan, griddle pan or BBQ plate
just like you would for any other steak.
Cook on one side for
LSRR , $HEghee@mm , ik
(REEMA A —06 5,

IS

2. Turn once and cook for

2BEE—IR , RO

3. Now just take the pork steak out of the pan
and without turning, let it rest for
allowing the juices to settle so it's nice and tender.
3IMERFRAHMNBRFERYE  FEHNLIE
[===] Ad N S Y
FE2DIMETTE | (FEESHRERM




Distribution of cut-off scores

N (10 studies, n=3564 samples, 14,208 consumer responses)
MO s 550057 ( OIS , n = 356440HZ , 14, 208MNESEE )

AUSTRALIAN

600
J

500
|

PQS (pork quality score)smmzes

e < 35 - Unsatisfactory/below average
<35-THE/EF T

e 36-65 - Average 36-65-55

400

Frequency
WS>

300
1

e 66-87 - Above average c6-s7-m551 -

200
1

o > 88 - Excellent:ss-ix

100
I
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演示者
演示文稿备注
0.82 x Overall liking + 0.14 x Flavour + 0.07 x Tenderness + 0.02 x Juiciness – 0.05 x Aroma.  
0.82×总体喜好+0.14×风味+0.07×嫩度+0.02×多汁性-0.05×香气


Pathway factor Pathway variable Base Effects/lg  Effect change due to interactionsi8E{EFAMEREKEITN

BERE BRTE
PQS*PQSi85> ChangeZft  70°C  75°C Cut type x cooking methodiJJEIZEEXZ (T T5i%
el Genderss Entire malexsgt: 52.4 0.0
; Femaleuss -2.2 ! :
O r i * refers to a non-moisture infused
Physical castrateymigz 3.3 loin roast samble from a non
Immunocastrated male RETRHEE 0.7 . .P .
) ) electrically stimulated,Achilles
Ageing periodzss | day 1% n.a. :
hung entire male carcase aged
2 days 2% -0.3 . :
for | day with ultimate pH of <
5 days 5% n.a :
5.5 cooked to an endpoint
7 days 7% 08 temperature of 70°C
14 days 14% 2.9 > '
28 days 28% 3.0 n.a — not available.
- - SEIFERIERIAR X BB E AR
Cut type x cooking method Loin roast m#zp 0.0 = : ] T -
bk ek P > R R ER ARSI XRE
Y SRR : pH <5.5 , EITEALTEET0C,
Loin steak (grilled) BB (B ) -8.5 n.a-A~a] g
Shoulder roast mpmze 3.8
Shoulder stir fry mmmw 15.0 17.5
Silverside roast Em@#srm 9.1 -3.2
Silverside stirfry mmzsamw =34 2.9 ) )
E “”I\
Endpoint temperatures&sigeE 75°C (vs 70°C 1.0 7 ERRRMNESEIAER
Moisture infusionzks it Moisture infusion ks #i: 7.8 All cuts except loin roast & loin stir fry
13.4 Loin roast & stir fry=szpmasamy
Electrical stimulationssizig Yes - 150 mA for 30 sec 211502223075 |.8 All cuts except roastsp7EsmrER
6.1 Roasts onlyfze
Hanging methodssi% Aitchbone (vs.Achilles) 4.4
B2PH(72/N\e) BHE ( TELERMEE )
Ultimate pH (72 hours) 5.5-5.7 (vs.<5.5) 4.3



演示者
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For the first time, cut type x cooking method x cooking temperature interactions determined for pork
第一次切割类型x烹饪方法x烹饪温度相互作用确定猪肉（口味）
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40 r * Negative impact on overall
35 1 — colour and water holding
30 L capacity of MAP steaks
| compared toVAC sEz=@sam,
z% 1 i ; SR P R R AR KA S AR
L 20 s l\} .
g 5L Protein and lipid oxidation of
steaks in HIOxMAP
0T BESAGETAHEARMEREN
5 L
0 . . . . . * Impact on sensory scores and fail
0 | 5 10 15 20 rate ...! UREIESTKMERAIRIN. ... ?
—VAC —MAP VAC + MAP [;ays
BEx8%E SiEes BExaE+SE%

Ha et al. (2017)


演示者
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Increased use of vacuum packaging and vacuum skin packaging rather than MAP.增加使用真空包装和真空贴皮包装而不是气调包装。
Limit use of hiOxMAP to pork cuts for <5 days ageing 限制使用高氧气调包装猪肉块老化期小于5天
Ageing of pork loins in VAC prior to hiOxMAP may reduce impact on eating qualities. 
真空包装的里脊肉的肉老化期优于高氧气调包装，可以减少对食用品质的影响。


AUSTRALIAN

Pork e

Jonpodd

Livestock

traceability
2R & Bt

API

AUSTRALIAN PORK INDUSTRY
QUALITY ASSURANCE PROGRAM

uonenRuaJRYIq

Raw pork4szm
Ham & bacon:kpefntzig

/1 '?..‘ Liverst
e

\' =

Food safety &
biosecurity

BEmTENENRE

fE [ B K

Falife
Ayjqeasen
3onpodd

-

| Physi-Trace |

ey * Australian Gevernment

#  Department of Agriculture
and Water Resources



演示者
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Joint industry and government system
On-going industry commitment to assure the integrity, traceability, quality and safety of pork products
Offers complete supply chain traceability for pork in conjunction with other pork traceability systems
PigPass is designed to link pigs to a property of origin using a Property Identification Code (PIC), registered pig identification (ear tags and tattoos), and pig movement documentation (the PigPass NVD). 
联合企业和政府系统进行行业承诺，以确保猪肉产品的完整性，可追溯性，质量和安全性
与其他猪肉可追溯系统一起提供猪肉的完整供应链可追溯性
PigPass旨在把猪使用原产地的原产地识别码（PIC），登记的猪鉴定（耳标和纹身），猪运动文件(the PigPass NVD)与猪联系起来。
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“We are what we eat”
"BANZ THA"

S

Fertiliser

AER

Irrigation M
R —

kg Feed Supplements
BBl Commercial

Feedstock

Local sty
Pasture Fniakl
& Feed

A}/ Housing Area & Floor
x FEERALE

Physi-Trace: Trace elemental discrimination

Comparison of 2 Elemental fingerprints for 2 Pork Samples
EVAR 2L A2 N =T e

A

e >




B Assuring consumer trust in Australian pork
Pork R rsi e L

Australianmsise

Region of origingis

Farm of origin - production factors

(eg. free range, gender, ractopamine use)
7Y - B (I BEME , 15, GRS ER
nimal welfaresmmzs)

Food safetyamze

Management practiceszmsss

Environmental standards=xsize

Compliance with movemerit|régporting
requirementsgagmpssEk

N N N N U D N N N

<

Eating quality assured wramzz



AUSTRALIAN

Pork

* Why is Australian pork not ageing s+amirmszsrEt
e Challenges remain — need to identify additional pathway
INterventions wskAGE- BEMERMNTRERE

 Ciritical control points needed to carefully control rate of muscle

pH and temperature decline and low ultimate pH!?
RS R A HI A PpH. IRE TR EREpHE ?

* Packaging methodasss%

e Other cut type x cooking methods ...
Hith JIRIRENXEIE A ...


演示者
演示文稿备注
Extent of muscle pH decline influenced impact of pathway interventions 
Electrical stimulation was effective 
Lack of effect of ageing on consumer sensory scores
Determining contributing factors of low ultimate pH
Use of a composite score and establishing the cut-offs for pork? 
肌肉pH下降的程度影响了通路干预的冲击力
      电刺激是有效的
      消费者感官评分缺乏对老化的影响
      低极限pH的确定影响因素
使用综合评分并确定猪肉的分值段？
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Enabling differentiated market positioning of consistently
high quality Australian pork
SLIURLE A —HSRERAF I RANER N HIHEN

Supply chain consultation - system implementation
HAEEE - RGTLhE

Focusing on consumers and market opportunities

RKERBENTIZIS

Ongoing eating quality model refinement and R&D
TR ARERESH SR

Consistent delivery of ‘taste’ sgt—z "ok



Questions




	Achieving consistency in desirable pork quality:  Australian initiatives and experience�实现理想猪肉品质的一致性：澳大利亚倡议和经验�
	Setting the scene – focussing on differentiation      设置场景——聚焦差异
	Factors influencing consumer behaviour�对消费者行为影响的因素��
	Meeting consumer needs – importance of ‘taste’� 满足消费者需求 - '口味'的重要性� 
	Contributors of inconsistent pork eating quality使猪肉食用品质不一致的一些原因�
	What have our competitors done?�我们的竞争对手做了什么？�
	What we are doing to build consumer demand and trust in  Australian pork�为满足消费者对澳大利亚猪肉的需求和信任我们正在采取的措施�
	‘Short cutting’ … use of existing data to develop an eating quality model‘短切’...利用现有数据开发食用品质模型�
	Random-effects meta-regression: variables assessed�随机效应元回归：变量评估�
	Key pathway parameters influencing pork sensory traits: meta-regression outcomes�影响猪肉感官特征的关键途径参数：元回归结果�
	Additional data is required for gender�对于性别需要额外的数据�
	Building an eating quality system - determining effects of pathway factors (and their interactions)�建立食用质量体系 - 确定路径因素的影响（及其相互作用）
	Building an eating quality system - determining effects of pathway factors (and their interactions)�建立食用质量体系 - 确定路径因素的影响（及其相互作用）
	Processing interventions�加工干预�
	Processing interventions�加工干预�
	Consumer assessments�消费者评估�
	Higher fail rates for entire males – Australian data�正常公猪的失败率更高 - 澳大利亚数据�
	Cuts used for eating quality studies�切块方法用于食用质量研究
	Fail rates vary due to cut type x cooking method�失败率因切割类型 x 烹饪方法而异
	Ageing pork for up to 28 days did not affect fail rates of Australian pork (across all cuts)�老化期长达28天的猪肉不影响澳大利亚猪肉的失败率（所有切块）�
	Loin steaks cooked to 75˚C had higher fail rates�煮至75˚C的里脊肉排有较高的失败率�
	Distribution of cut-off scores �(10 studies, n=3564 samples, 14,208 consumer responses)�截止分数的分布（10项研究，n = 3564个样本，14,208份消费者回复）�
	幻灯片编号 24
	Ageing x packaging method interactions on WB shear force�老化期x包装方法对WB剪切力的相互作用��
	Assuring consumer and community confidence and trust in Australian pork products.�确保消费者和社区对澳大利亚猪肉产品的信心和信任。
	Physi-Trace:  Trace elemental discrimination�生理追溯：微量元素鉴别
	Assuring consumer trust in Australian pork�确保消费者对澳大利亚猪肉的信任
	Issues remaining to be addressed�有待解决的问题
	Conclusions 结论
	Questions



