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Beef Cracklings: Value added beef skin
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Abstract

Beef skin had defected or scratched can be created added value. The aim of the experiment was to
increase the value of whole Thai Native cattle skin by making beef cracklings. This experiment divided beef skin
into five groups; group 1. Pork skin from back part (control group), group 2. Beef skin from back part, group 3.
Beef skin from plate part, group 4. Beef skin from head and neck part and group 5. Beef skin from four legs’ part.
All groups were kept and measured on chemical (Water Activity (aw), physical (Texture Analyzer) and microbial
quality (Total Plate Count, yeast and mold) in 1, 7,15 and 30 days of storage. The nutritional value and sensory test
were analyzed in day 1 of storage period. The result found that all treatments of beef cracklings had total
microorganism, yeast and mold less than Thai Industrial Standards Institute (TISI) 101/2546 (2003). The total fat,
saturated fat, and cholesterol value were not exceeding the nutritional information of Thai Industrial Standards
Institute. The water activity (aw) value was low. The consumer test found that overall satisfaction had high scores
in beef cracklings from plate part and back parts when compared to other treatments. It concluded that beef skin
can be added value by making beef crackling.
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2. MSANHIAMNINUBILALINI

2.1 3A9LAAIUNNENINHAZNIAR LT TLATIZTMN AN Water Activity (a, ) 71 25 aarLTa s naaeLlnLAE
TMC - 66 In house method based on AOAC (2005) A1 Moisture (%) nagaulangds TMC - 02 In house method
(AOAC, 2008 #9TnaigueiFnistlsziunmunine1nns, 2553) AAMzinnfineantindis (TBA, mg malonaldehyde/kg
naaaulae[s TMC — 17 In house method (Journal of Food and Drug Analysis, 2005 814Tneigusiiznisilsziu
ATUNINEINIS, 2553) AnmndnEnitedusa (Texture Analyzer) Taeil$1A304 Instron Universal Testing Machine

o

(Lloyd Instrument; Hampshire, England) Tng/ld9adnuusuns (TPA) uazdiadnuuusn (cutting) Inednsaatneanngs
NARBINGNAL 1 A8ENNT] AL 5 51 419U 4 ASa AeFUT 1 AT 7 Sufl 15 uazdud 30 Susesniaiiuinm

2.2 sz Aumad i ﬁmfsw«ﬁuﬁﬂ'ﬁmm (Total Plate Count) a3 UE#ALAYIN MINFTUEY FDA — BAM
2001 (mdrennudugnslsadndiiunauan, 2550) IngdnfaaeinaaINNguyARINgNas 1 Aaat1e A9 4 ns AeTud
1 547 7 Sui 15 uAZSUR 30 Sureeniaiiuinm

2.3 AwnnuipmAmelnguineg namdanisussy 1 §u Taedsn13ues Thai compendium of methods for
food analysis (2003) Tnei3% AOAC (1993) AR s (Total Calories) waaanuann sy (Calories from Fat)
mﬁﬂmmm%\mm (Total Carbohydrate Include Fiber) Lﬁlﬂ‘lﬂmmi‘ (Dietary Fiber) Protein, % Tmﬂu‘%\mm (Total
Fat) Tmﬁuémﬁq (Saturated Fat) lanaLnasaa (Cholesterol) “Enm@ (Total Sugar) Vitamin A Vitamin B1 Vitamin B2
Trfen (Na) uAad@es (Ca) uazuan (Fe) uazainszsiaanuiin (Rancidity Analysis) Tag@3 TMC — 17 In house
method (Journal of Food and Drug Analysis, 2005 4ineiAutiiznistlsziunninineanis, 2553)
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(untrained panelist) A1 150 38 ﬂsmﬁuﬁﬂwmxﬁﬂmﬂg (Appearance) dnwnis e dura (Body and texture)
AU (Flavor) satnAnnAelialn (Aftertaste) wazniseansy (Overall acceptance) tnalAZUUWLANS AU AT
1 aigauann §auAzLIZALT 5 A TALMAN Tmﬁﬁjﬂi:tﬁuﬁwumﬁf]miﬂmﬁmmu;ﬁ 5 sinaeine Inelunnsdsvidiv
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3. NMFIATIENTRNAN WA
AAIILTANIANIGAR NENN uaTARuVETTIRARSuauALL TAR1euRUANIAAeILLL 5x4 factorial
in CRD AwmsziAanuutlslsan (analysis of variance) NseAUAMNI@aNUN p<0.05 LazilFeLiAgUAINLANFNY

sendnangunnaesinglif14ds Duncan’s New Multiple Range Test

HANISNARBILAZIANTIE
1. ADMIWNNATUNIENMWLASLANUBILALIY
1.1 A1 Water Activity (a,)

AN Water Activity (a,) 11 25 89A1@aTEA8I4ALINNNAN LazUALUYMITUNgNAILANNNEUAINITLAL
5nn 1 4w daosusnsinsednellldedAyneada (p>0.05) InaiAn a, oejsyndns 0.29 - 0.35 uaznudLALFINN
. o X4 . A o Y 42X
NaxN uaTLALNYRAT a, geInEes] Wenaidiullauis 30 44 Ae agendne 0.50-0.53 IHAINIAINANT MNNT
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nelugalfiies 12-48 dalus (Wonderkeep,  Will) deiuiilatiuuauluszazioanfuiuunnauy vinldainidann
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1.2 AMANNTU (Moisture, %)
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N194DA (p>0.05) Tmﬁﬁﬂ"]ﬂfs’m'%u’agj?wd’]ﬁ'ﬂﬂ@z 318 - 382 uaNUANEeFULALIERNTLT 15 T ANAeuT
daduann Pentjsyudneiesar 5.77 — 7.23 WAZIUT 30 ANAANTY agjsznineferar 7.1 — 8.22 Fadunaniu
wALMRUAzLALTATA AaslduseqTueTinGn (Raksakulthai, 1997) e AR neTdapAaa L azyinliiengiiu
Fnwn leunu
1.3 maiinaandiadu
A1 TBA 129UALAANNNGN WATUALNY N1EnAINIaiuinm 1 51 Haauuansinses1elaifidaddnynig
alif (p>0.05) TasuAudaidl TBA 93311919 0.40 — 0.45 mg malonaldehyde/kg dauwALNLHAY TBA 0.69 mg
malonaldehyde/kg m@Lﬁmmmnhﬁuﬁuﬁqmﬂﬁmﬂﬂfiwﬁq% (wan1AATziA AN lnTuINIgle Table 6)
ﬂﬂﬁLmuuﬁmmiuqummﬁﬂﬂmﬁmuﬁuiﬂﬁmuﬂ?zmm 2 dlpnd uﬁwmﬁmmum%ﬁluﬁu dlesann
ANFULazaend s AR A LTy éf\‘iffumﬂLﬁuiummﬁmﬁmqﬁﬁummﬁmﬁmm (Aluminum  foil
laminate) AgNNNI0EATTEYIIaNI89NN BuTWIARN 1 et (NERA, 2520)
1.4 Anvusiladudia
1.4.1 ATWSIARRIY
AUTIARENUTBILALINN NG LLmLLﬂwHV;Lﬂumjumuqumwﬁqmaﬁlﬁu%ﬂm 15U AAru
unnsinsaenfuadAyneata (p<0.05) T,ﬂﬂmg'u‘?i' 1 (WALINY) ﬁﬁmmﬁmmuﬁ'ﬂﬁmL@?{ﬂwiﬁu 1.94 Alansu dou
me”fmziﬁi 2 (ATULKNBIAY) Lmszu%mjﬁi 5 (d9u19T LAz IIMAY) HANUIIARNN UGN 3.72 uay 3.96
Alanfumuandy ﬁmqmﬂﬁu%‘”ﬂm 7 SunudaA s FREINIBsALR AU AR e T IRy N LTI 1 Fu ﬁ’ﬂﬂf\juﬁl 1
(KAL) ﬁﬁmiwﬁ’mmuﬁ‘i‘ﬁﬁzgmﬁﬁu 2.13 ntaniu zﬁ'f;ume”ﬂumimﬁ 2 (AVULHUIAY) LL@:LLﬁu%ﬂ@juﬁ 5 (dua
Wi LazavAq) FATUSE R UG %ﬂﬁmaiﬂluﬁﬂmqLﬁﬂqﬁumﬂqmil,ﬁu?nwﬁuﬁ 15 LasduTl 30 Ae wALTA
ﬂ@jmﬁ 2 (A2uUE{1UAY) ﬁml,mﬁmimﬁmnﬁ@m ﬁqﬁmﬁuﬁdﬁLLﬂuﬁﬁﬂuﬁmﬂuﬂawﬁmLmﬁmmuﬁ‘i”mdmmuﬁﬁmﬁ
ANULIT m@Lﬁmmmwﬁw@mfmum\amnﬂdmﬁ\ﬁq dsmiviadauusiunis wazdauauiih i mdniuena

= A o o = o g wal N A
HAMMNUUININ LEJ@LL']N'WI’]LLW]_I“]\W]’{LVNV’Y]LL?\?[?]ﬂ&l"lull’]ﬂ‘ﬂ@qﬂ (Table 1)

Table 1 Shear Force/kg of treatments during storage time (mean = SD) (n=100)

Storage time (days)

Treatments
1 7 15 30
Group 1 1.94°+0.37 2.13° £ 0.66 2.98° +1.03 2.68° +0.82
Group 2 3.72°+1.04 4.38" £1.70 467" +1.85 5.09" + 1.41
Group 3 313"+ 1.11 3.19% +1.57 3.92° +1.23 3.31°+0.59
Group 4 249 +0.97 3.64%°+1.43 3.19°+1.16 2.88° + 1.67
Group 5 3.96"+ 1.24 577" +3.36 3.24° £ 0.97 3.17° £ 2.01

"¢ Difference letters in the same column indicate significant differences (p<0.05)



1.4.2 AIUSIAUSN

1 d' ° ¥ Z al 1 1 o o 1

Auseqausnivinlilassaiwnelutivews@emous lduaneanainiusesuaudannngy uay
WALMNINAINTALINE 15U HAuuansi et WRiTdAnyn9adia (p<0.05) Tnawaudangui 5 (d@auautiiuay

o\ $ 4 4 . ao e T -

WTUAN) HALINAALIN ANGARAEILNINL 0.18 Alansu mmmmﬂuﬂqw 2 (AQULNUNAN) LATNQNN 3 (RIUNUNDN)
HAweqAuINguRAtYINGL 1.13 uaz 0.85 Alanfuainandy nieudsniafivineg 7 4 wudiAtussqauaniaais
uAnEiNg (p<0.05) uiiAniamaaiuiunafiuinm 1 44 Insuaudangui 5 (dauautiuazinas) JAussqausn

ARALYINAL 1.47 uay 1.26 Nlaniu Aua1sy dounaudalungud 4 (douriuazae) AA1useaauIngafsmini

a

=

3.47 AlaN3N A9UAILINAAINTBIUALIINNNGH UAZWALNYNEUAINITALINET 15 WAz 30 Fu HAdNuANFN9asined
WIAATYN9ADR (p<0.05) TABUALYNNANNAABINATLINAAUINHNINTUNS B18N1TALNBIRNTW (Table 2) T9T
£ IS v o ! <3 d‘ dg/ d‘ % o al d? & o d‘ o
wua e uiuiuAIAMNLTe efaLEernIanANTUN e lWTULIN LASITNTUAINNANTB9NTALINEY 1Bt
U =3 o = o d’l a ' ] o =3 o
Aussqausnlunnszaziaa lwnisfivineauanFauisuiunsrgsresusinanudn ludasiuusnlunisfiuinm
o 1 g a o Azll o ' 9/ A A = -3
Faetuallunnngunasesasiansuriidsznsey uanrindie wazavidsensatdpaatvizelanumilaaniniu

= X
LNBTSEZHIATNINUL

Table 2 Fracture Force/kg of treatments during storage time (mean = SD) (n=100)

Storage time (days)

Treatments
1 7 15 30
Group 1 0.57° + 0.57 1.47° +1.45 1.98° +2.29 4.26° + 2.21
Group 2 1.13%+0.77 1.83°+1.15 1.96° +1.82 8.97° + 3.26
Group 3 0.85% + 0.54 236"+ 127 3.58%+2.49 6.59 + 1.15
Group 4 0.60™ +0.77 3.47° +3.09 3.87" + 3.64 5.38° +1.30
Group 5 0.18°+0.17 1.26° +1.16 459"+ 2.79 7.64%° +1.34

a,b,cd

Difference letters in the same column indicate significant differences (p<0.05)

1.4.3 ATAINWA
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ArANLTseIuALN8TRINITALTNEY 1 41 HAonuuanseeseliludAtyn1eada (p<0.05)
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IREWALFINGNN 2 (HIULEUNAY) ﬁm'mmmﬁ\azgqﬁzgmmﬁmviﬁu 14.53 nlaniu ﬁmﬂmﬂﬁﬁnm 7 T WU WALGD
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ATUIAUINAUAALIVINAL 18.43 AlaniN A9uAIUIARINTBIUALFINNAN UATLALUYNENAININALTNIEN 15 uas
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¥ 1
30 44 HAuuAnEeet WRTRANATYNNERE (p<0.05) lasuauNNgNnAaeslAIANLImINTWEE 81gniL

SNy Nengnistiuinm 30 Ju wuduALdangun 3 (douiuties) HA1AnNuden (22.98 Ailanfy) @14

' '
oA = '

asunannuilaudnuieadlladiunin douuaudangud 2 (dauudunds) dArannuisgengaaaaviniy 37.68
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1 v 1 1 v 1 v 1
Alansu (Table 3) @1ALAINIANNAMNTUAANTL BAT WIITIZIUREUNFINTNHINIBALTTUR ANIUININNINEI DU

TIRDAARRITLNAANLIFALNY WATANANNLTS



Table 3 Hardness/kg of treatments during storage time (mean * SD) (n=100)

Storage time (days)

Treatments
1 7 15 30
Group 1 7.48°+1.75 12.22°° + 4.39 15.98° + 7.75 26.19" + 5.01
Group 2 14.53% + 4.39 18.43°+9.17 14.91° + 4.56 37.68% +4.48
Group 3 6.96" + 2.31 9.73°+3.35 16.33" + 5.45 22.98° + 4.57
Group 4 7.31° £ 3.00 14.38" + 2.91 29.35% + 5.94 28.35" + 4.54
Group 5 5.45° + 0.90 8.88° + 3.86 14.24° + 350 27.40” +6.32

"¢ Difference letters in the same column indicate significant differences (p<0.05)

2. HANFIATIENRIALSTNAUNINRAUNSE

2.1 9AUN3ENINNA (Total Plate Count)

v '
a a ¢ o o = A ¢ o

HANNIAATIZTRAUNTENINNATAINALTY wazuaLy L liauns 30 Ju wudn deunnqduvsdianun

q

al o

1R9NNENNARDIBE 1139 20 -130 cfu/g (Table 4) TIHANTERENINNINTINU NerT. 101/2546 VRIUALYY TN N9UA AW

v
a ¢ o ¥ = a

a e 4 A ~ o a o
8UN ﬂﬁNﬂmﬂQNlleu 1x10° cfu/g mmummmﬂ‘mﬂ’]mﬂ?gﬂ AnsldmanianszuIUAT pretreatment 1A/

q
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] v o A o £ a a o A ¥ IS o a a o K o g
(SR msmm’lummeammluﬂ?mma‘@ummmm Lu.fa\wmmmmﬂﬂumammm@umﬂ IINANTITNAARIAINATI

@’ﬂﬂﬁﬁﬂ\iﬁﬂﬂ’]iﬁmﬂ’]‘ﬂﬂd Raksakulthai (1997)

Table 4 Total Plate Count of treatments during storage time (cfu/g) (n=20)

Storage time (days)

Treatments
1 7 18 30
Group 1 40 280 180 80
Group 2 140 15 15 20
Group 3 50 30 10 50
Group 4 250 35 20 30
Group 5 40 1000 310 130

2.2 \iafdaAwazs1 (Yeast and Mold)
a e & X o oA A @ ]
HANITALATIEEaRLATITaT 1 TaLALTIuATLALMY (Table  5) wudn HidunuBaduaysdeandn
o ¥ o N - Y Ay 1 a pry X
NIRTFIU NKT. 101/2546 TR9uALyn vualidiauaudafuazssiesillaiiin 100 cfu/g aaulesNianiEesdau
Innjazldiasoyiulniien Water Activity 1619041 0.7 (Audiuimnssumaluladindsnisifiuifien, 2545) Teaanadadiv

HATLATIZIT I Table 1 IWudn AN Water Activity 799uAL3aUAZILALING DL TzMI14 0.29-0.53



Table 5 Yeast and Mold of treatments during storage time (cfu/g) (n=100)

Storage time (days)

Treatments
1 7 15 30
Group 1 20 10 75 0
Group 2 10 30 0 10
Group 3 10 30 20 0
Group 4 10 50 0 0
Group 5 20 10 5 0

0 uN1El m3valiny
3. AAMNLATUINS

HANTILATIEIAMATNAINTUIN9T8ILALFY ANFAL8LNN 100 NFN (Table 6) Wudn AWAdeW 478.02 Aila
upaed lasusionan 1970 i lufudus 9.51 nfu Triainasen 3243 Saaniu SelAmnindlenfouiusy
waLny doulilsfiu uazusanssiner] iu Ihes wazwdn uasdnidue wandalgandd LLI?i‘ﬂ?;iNVLTﬁM’m%\‘iLLﬁUﬁN“LL@S
wandaiFuabifunudeyalnruinasfitinusdmiudiigesniswdealiiusenasduas 2,000 Alaunass

(AusltiTn1sLseiuAnIN NGNS, 2553)

Table 6 Nutrition of beef cracklings followed Thai FDA’

Beef Cracklings Pork Cracklings
Nutrition
Total 100 g Total 100 g

Total Calories, Kg cal. 478.02 5341
Calories from Fat, Kg cal. 177.30 287.73
Total fat, g 19.70 31.97
Saturated fat, g 9.51 15.49
Cholesterol, mg 32.43 37.49
Protein,% (factor 6.25), g 75.18 61.57
Total Carbohydrate Include Fiber)(by difference), g 0.00 0.00
Dietary Fiber, g 0.00 0.00
Total Sugar, g 0.00 0.00
Sodium, mg 827.90 749.20
Vitamin A, microgram R.E. 186.31 0
Vitamin B1, mg <0.0017 0.01
Vitamin B2, mg 0.003 0.004
Calcium, mg 52.06 72.24
Fe, mg 12.31 2.52
Ash, g 244 2.07
Moisture, g 2.68 4.39

Note: * Thai Compendium of methods for food analysis (2003)
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annInaaeuniseaniurediilng InennsdssiliuniatsramAnda Ussiluaneiesinae] 1eaunLmyua
WAL °lum§wm@mr§iw'| uanailuAnaas éﬁ‘ﬁ (Table 7)

4.1 ﬁ’nﬂmzﬁﬂmng (Appearance) W1N ammmiuﬁl 1 (WALUY) Lmu%ﬂ@wﬁ 2 (A9ULHUNAY) LaziAaLdn

NENT 3 (Aouiuiies) HAN 1AW sxAUAZ UYL 3.51, 3.63 uaz 3.57 ANNAIAL (p<0.05) WeLfsauiauiy
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4.2 anwuzladuia (Body and Texture) WL LLmuf?aﬂ@juﬁ 2 (AVUEHUNAY) LLﬂ‘LI%ﬂZjNﬁI 3 (dquﬁuﬁ@q)
Lmnmud”f;ﬂziuﬁ 4 (dawiuazae) Trzuuuszduliunatsauivanuinty 347, 347  uaz 3.27 muandu e
WRsnifeniungud 1 (uaumsy) fuuauiangui 5 @rummiinazamds) Seflacuulisineu (p<0.05)

43 NAUWATIALIA (Flavor) W91 AZUULNALLAZI&TAT09WALRTNINNANLALFA wazuAUNYAAIN
wansinsiuaeneldd@deddnmneadia (p>0.05) Tnadavuunszauagludaslunawauiistey winfiu 3.06-3.28

4.4 samaanA1gluln wsasanguluin  (Aftertaste) Wudn ST PNANANIMAINNTULALA LA
LA NuAnsinaiuet 19l il Aty eadia (p>0.05) tnudiaziuuszAuat]lutaawiai 2.66-2.92

45 Aunalalaasau (Overall satisfaction) 21294LFInARBRALGILATLALNYNLIAN Q’uﬁmmﬂmﬁ
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Table 7 The sensory characteristics score of pork cracklings and beef cracklings. (Mean+SD)

The sensory Treatments
characteristics score
(n = 150) Group 1 Group 2 Group 3 Group 4 Group 5
Appearance' 3.51°+0.95 3.63°+0.96 3.57°+0.95 3.25°41.00 3.10°+1.07
Body and texture’ 2.89°+1.20 3.47°+1.13 3.47°+ 1.09 3.27°+1.20 2.98°+ 1.26
Flavors® 3.15+0.97 3.06+1.05 3.28+1.01 3.28+1.03 3.2241.02
Aftertaste’ 2.7541.05 2.64+0.92 2.66+1.05 2.88+1.04 2.9241.20
Overall satisfaction 3.13%°40.97 3.30°£1.02 3.42°40.95 3.25"°+1.02 3.00°+1.09

?°° Difference letters in the same row indicate significant differences (p<0.05)

The sensorv evaluation score was 1-5 scale points. as follows

1. Appearance 2. Body and texture 3. Flavors 4. Aftertaste 5. Overall satisfaction
1 = very low 1 = very low 1 = very low 1 = not remain 1 = dislike extremely
2 = low 2 =low 2 = low 2 = low 2 = dislike
3 = Moderate 3 = Moderate 3 = Moderate 3 = Moderate 3 = Moderate
4 = much 4 = much 4 = much 4 = much 4 = like

5 = very much 5 = very much 5 = very much 5 = very much 5 = like very much
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