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Abstract

Thailand is a country that consumers eat visceral organs (tripe), animal by-products, such as
swine, chicken or cattle. The tripe for consumption must be tested that is edible. Moreover, animal
tripe and cooked leather were able to bring a variety of cooking, nutrition complete and contain
certain minerals than meat. At present, tripe consumption in Thailand was not only consumed from
domestic production but imported from overseas also. However, tripe consumption may be
contaminated with physical, chemical and biological dangerous such as chemical residues, non food
grade chemical including pathogenic microbes. So, for utilization of by-products safety from cattle
slaughtering process, research aims was to develop a safe process for the utilization of by-product that
will benefit to consumer and entrepreneurs. This research project “Utilization of By- Product from
Cattle Slaughtering” has three sub-projects: 1) The cleaning process development of tripe for

consumer safe. 2) The use and acceptance of cattle skin. 3) The use of fresh cattle gut.

Sub-project 1. The cleaning process development of tripe for consumer safe.

Six stomach samples from native cattle were taken after killing process. Samples were
repeated three times (one time per month). Stomach samples were separated to Rumen, Reticulum and
Omasum. The experimental groups were divided into six washing methods and one stomach samples
from a market. The different methods of six stomach samples were described as follows:

Method 1. (Control group) the stomach was dipped in hot water (temperature around 70 degrees
Celsius) with approximately one minute and then the dirt was clean out.

Method 2. the stomach cattle was dipped in cement clear water for 15 minutes and then the dirt was
clean out.

Method 3. the stomach cattle was dipped in lime water for 15 minutes and then the dirt was clean out.
Method 4. the stomach was dipped in hot water (temperature around 70 degrees Celsius) with
approximately one minute and then the dirt was clean out. After the sodium hydroxide soak solution
provided about 20 minutes then rinse with water. (to assist in the tenderness and bounce or
springiness).

Method 5. the stomach cattle was dipped in cement clear water for 15 minutes and then the dirt was

clean out and the stomach was dipped in hot water (temperature around 70 degrees Celsius) with
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approximately one minute . After the sodium hydroxide soak solution provided about 20 minutes then
rinse with water.
Method 6. the stomach cattle was dipped in lime water for 15 minutes and then the dirt was clean out
and the stomach was dipped in hot water (temperature around 70 degrees Celsius) with approximately
one minute . After the sodium hydroxide soak solution (caustic soda) provided about 20 minutes then
rinse with water.

Group 7 stomach samples from cattle trade market

After cleaning. The samples were analyzed for total microorganisms, including bacteria
E.coli, Coliform, Staphylococcus aureus, Salmonella spp. ,and Clostridium perfringen also and
checked chemical residues including sodium hydroxide (caustic soda) and sulfur dioxide (bleach). For
texture analysis (Texture Profile Analysis (TPA)) and consumer acceptance testing, the stomachs
were boiled. The result showed that method 4 had the lowest amount volume of sodium hydroxide (30
ml / L) and there were not different of the microbes among the experimental groups. The consumer
acceptance testing showed the overall satisfaction with high scores in method 4. This result was

similar to the stomach samples from cattle trade market.

Sub-project 2. The use and acceptance of cattle skin.

This experiment was divided into five groups; group 1. leather pig from back part (control
group), group 2. leather cattle from back part, group 3. leather cattle from plate part, group 4. leather
cattle from four legs and face ,and group 5. leather cattle from neck and head part. These sample
groups were analyzed the nutritional value, rancid value, water activity, moisture, texture and shear
force, total microorganism, yeast and mold, including the satisfaction of consumers. The result found
that cattle rind had the amount of total bacteria, yeast and mold less than the legal standard of food.
The total fat, saturated fat and cholesterol value were not exceeding the nutritional information of the
legal standard of food. The water activity had low value. The consumer acceptance test found that
overall satisfaction had high score in leather cattle from back part when compared to other

experimental groups.
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Sub-project 3. The use of fresh cattle gut.

This experiment was divided into five experimental groups ; group 1. commercial salted pig
gut (control group), the ratio of live cattle gut: salt weight of group 2, 3, 4, and 5 at 1:1, 1:1.5, 1:2, and
1:2.5, respectively. The samples were stored at 4 and 37 degrees Celsius. The samples were analyzed
the texture (Texture Profile Analysis (TBA), total plate count, E.coli, Coliform, Staphylococcus
aureus, Salmonella spp. and Clostridium perfringens. The result showed hardness value, the ability of
aggregation (cohesiveness), toughness values (gumminess), flexibility (springiness) and the resistance
of chewing (chewiness) were not significant difference among five groups, including the satisfaction
of consumers. The ratio of 1: 1.5 had high scores of overall satisfaction when filling with pork

sausage and control group.
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Enteroinvasive E. coli (EIEC)
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USuau¥e E. coli ioand1 0.3 MPN/g aaaaeluasned 3 MIATINLED E. coli “lmaqmum%
A dy 1 a o A U =3 1 Sldy
IHINNNIED E. coli ’e)giu1/1Nmummiﬁmm@ﬂqmmmmm Wawaliye E coli 010
e B a ~ v '
ﬂutﬂﬂuu”lﬂiﬂ@ﬁli]ﬁ% "N’f]”ﬁ]l,ﬂﬂinﬂllﬂ"liﬂ”lﬂqi]ﬁ]”li%lliﬂfillﬂ
o Y vy

d' o tﬂy . ! =2 9 Aa
M139N 3 LAAINIUIULYD E. coli (MPN/g) VoINILINE 1A (AIUNTLWIZTINI F1UTAULAY

v
IS v

a a 9 ad g o
FUFUNY) AYITANNIANUTLDIANAWNNU

v Vv v v |l
U v A %4

2 3 g
A3aN 1 AN A3aN 3 AuNaY*
(MPN/g) (MPN/g) (MPN/g) (MPN/g)
0.92 <0.3 24 <0.3-24
0.62 0.92 2.3 0.62-2.3
<0.3 <0.3 0.3 <0.3-.03
<0.3 <0.3 <0.3 <0.3
<0.3 <0.3 <0.3 <0.3
2.3 <0.3 <0.3 <0.3-2.3
9.3 >110 <0.3 <0.3->110
HIITA)
A " dqve g o
T1 fio nguii ldhdouainluduaeumsinnuazoin
A 1 Aq Y 3’ usj o
T2 Ap nguin lminjulaluduaeumsiniuazein
A 1 Aq Y g’ 09/’ o
T3 Ap nguin lminjuvluduasumsinnuazeln
T4 fio nguitlfidouan luduneumstinnuazeraudrdainndunazus Taa vl
T5 fio ngui lsihjulaluduasumsdrsihnanuazorauditaiundunazus Taan ld
T6 fio ngui lFhjurnluduaeumsdinnuazera udrvaihwnduuazus Tyar vl
T7 flo NAUAIDE1INTZINIZ IANTINITAIINADA
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k2 v v
MIATINDIFO S, aureus HI015199 4 WUNMTATHIANNAZDIANTZINE T NN 4 1)
9 v v
YsmanFodrga 1oon110.3 MPN/g naznqui 7 H15mmgege 9.3 MPN/g daumsdieiingu
9 an A dy @ 1 o A I A A
A201AAIOITOUNY S. aureus 1081%D S. aurens 01FBOETHIYN d1A0 1HoININTULUANG oW
yaAa o A o Y Aad qgugyas \
lTanAande enusomudrwaulaluevnsitiiileslddnlszuia 085  vazauisanuae
Y YA ' 9 A a = I ~ dyqz
amwinadenlaa Tasnusoanudoungungil 60 ossusamod Hunal 30 i wonvIniid
aa g} A Y 9 9 & 451
amnsnseadia luniundonnududuge 6.5% 14 (3514%, 2551) FITWITONULED S. aureus NN
[ 9
uwa  nuesvesau duilouasgoniilasnms lo 911 nielleliunanues (qnde, 2549) v

4 9 [ 4
wolwiloulignszmiz Tahimsde1d duiumsdrnszmng Ta wondugiaauluiingld

9
patioluvaizlfiianu SsemwiluaumaIdimsdudlon'ld
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Y Y Y
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d' o tﬂy 1 =2 9 Aa
MIITNN 4 UAAINUIULYD S. aureus (MPN/g) VoInNIZINZ 1A (AIUNTLIWIZTIN W1UTILAL

a A 4 ad g o A 7
TWAUNY ) AWWITANNIANN TLDIANANNU

3 3 3
(% Y 24 v

ﬂiﬂﬁ!ﬁﬂﬂlf’)ﬂﬂ ﬂﬁx‘i‘ﬁ 1 ﬂ%ﬁ‘ﬁ 2 ﬂﬁx‘i‘ﬁ 3 f’h!ﬂéﬂ*
NUNAADY (MPN/g) (MPN/g) (MPN/g) (MPN/g)
nguii 1 (T1) 0.36 23 23 0.36-2.3
nguii 2 (T2) <0.3 23 7.5 <0.3-7.5
ngui 3 (T3) <0.3 23 <0.3 <0.3-2.3
ﬂicjwﬁ 4 (T4) <0.3 <0.3 <0.3 <0.3
nguii 5 (T5) <0.3 <0.3 <0.3 <0.3
ngui 6 (T6) <0.3 <0.3 0.92 <0.3-0.92
nguit 7(T7) 9.3 <0.3 <0.3 <0.3-9.3
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a 4 g : o a

MIATIVIUATIEHIYD Salmonella  spp.  VBINTTINIE TANA19KIANNALD1AR87D

I 9 v I v
Naenu Tud0819 25 N3U WU Salmonella spp. UGN 3 AazNAUN 6 (A1319H 5) WUTIUI
= dy I dy A 1 Aa o Y
1 113 ¥09MINAADI FUF0 Salmonella spp. uFonnveglumudueris lagmwiz lud1d

Y 9 v [ [ 1

uazlueanuinuganse wennniientwileunintiinlddne insesile inTeeld Gswy, 2551)

a

wazazisugnaeNguygll 70 e uaanzimInzanlumsniyayTaeglugis
< ' ] o Y v
8-45 ovsuratod ANuilunsaa 199 pH 6.5-7.5 (N0, 2549) 150 Salmonella spp. NATIINUD I
q/ = 0 dauy o 9 N
Yussninnuganszvedla sawdaihnlsdeinnuazein uazerveslyguvgilumsainnse

A Y ' = =KX d Y dal AAa y
mztesni 70 esssadod Suluawiald 5o Salmonella spp i InT00 19

d‘ Lﬂy 1 [ d?} 9 dyay a A
MINN 5 UTANYD Salmonella spp. VoINTIWNIZ A (AIUNTLINIZIIH AU WATTINTUNY)

Y axgy o A o
AYITANNIANUALDIANANNNU

e o Z 4 Z 4 Z 4 p
asaiudeya ASad 1 A3ad 2 A3 3 inae*
NUNAADY nutve
nguil 1 (T1) Tajwy Tajwy Tainy 0/3
nqui 2 (T2) Tajwy Tajwy Tajwy 0/3
1 d' ) 1
ngui 3 (T3) W Tajwy Tajwy 13
nguil 4 (T4) Tajwy Tajwy Tajwy 0/3
NGUAN 5 (T5) lain lain lainy 0/3
1 d’ ] ]
NGuA 6 (T6) lainy N Tainy 1/3
Ngui 7 (T7) lainy lainy lainy 0/3
HIEING)
A 1 Aq 9 o,, Y 2 o
T1 o ﬂqumiwuwﬁaumﬂiumu@aumiﬂwmwmzmﬂ
A 1 d' g}
T2 A ngui 14 u11J‘uclﬁ°lwuumumimmmﬁwmﬂ
v 9
T3 fio NQui ﬁwﬁumn“luwmumﬁv‘i”lmmazmﬂ
A 1 Aq 9 oy 9 09/1 o Y =KX o Y 1
T4 fie nquitlfiidenasn luduaeumsianuazeraudriainnduiazus Tya i
= 1 A oﬂl =
TS Ao nquitld mﬁu"lﬁ“lumumumiaNmﬂmuﬁwmﬂummmmmLm zua Tasan Tl
A oA 09} o o
T6 fio ngqui 1% mﬂuumn‘lumumumimqmmmazmﬂ udavuhmndunazuy Tya il
T7 fip NQUAI0E1INTZINIE TAN1INITAININAAIA
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a 4 4 [ { { o
MIATIVIATILHINO Clostridium perfringens $9913190 6 UoInIZIINL IANA1991A1Y
Y Qdd‘ U [ d' o U d' 1 dy 1 d‘ d! =
A¥01AAITNANNY WA URAY WUIUFD  Clostridium perfringens YDINGUN 7 i)
Y [ [ [
YSNaVINY 16.6 cfu/g 1A WY 150 Clostridium perfringens ¥0InguA 1, Naui 5 uaznqui 6
a 4 ™ a I o A @ v
TaoUndle Clostridium perfringens wo'ldm Tl luanwazwuillunuaiisedszsou erdeedlu
a 4 v Jd a 4 % o [
FTUUMUAUDIMITUDINYBOAZTAIBUADUIUUTNINT (commensalism) (351, 2551) dm5U
k2 4 [
MIATIVNUIED Clostridium perfringens WU DIVHBINININVLIUMIANTIANNALOIANTLNE

Y 9
Ta fimsdudanuiuTaease dawaliinamsduiougnszmnzald

v Y 4 Yy
A5199 6 LLAAUYD Clostridium perfringens YVOINTLUWIE 1A (@IUNTLIMNLT I/ ANVT 0L

a A 4 ad g o A v
FWAUNY ) AWITAWMANUALDIANANNU

Tas v g2 T T 2
aFanNuveYya ATan 1 AN 2 A3IN 3 Inay*
n’sju‘nﬂam (cfu/g) (cfu/g) (cfu/g) (cfu/g)
ngui 1 (T1) 0 0 0 0
1 lﬂ'
AU 2 (T2) 0 5 0 1.6
AU 3 (T3) 10 0 0 3.3
1 d'
nuN 4 (T4) 0 5 0 1.6
AGuAN 5 (T5) 0 0 0 0
 d
ngui 6 (T6) 0 0 0 0
. 4
nquN 7 (T7) 50 0 0 16.6
QLN
A 1 Aq 9 o,, Y 2 o
T1 f® ﬂqw“lsvmﬁaumﬂumumaumsmwmmﬁzmﬂ
A 1 d' oy
T2 Ao ngui 1% uTﬂuu“lﬁ“lmuﬂaumimmmawmﬂ
A " gy o 0
T3 Av ngui 14 mﬂvumﬂumumumsmmmazam
A 1A 9/09} 9 09/1 o Y =KX o Y 1
T4 fie nquitlfiidenasn luduaeumsianuazeraudriainndunazus Tya i
A oA 09) =
TS fio nquitld mqu‘uGlﬁiwuumumiaNwmmuawmmgmmummmm zua Tasan Tl
| 9
T6 fio nqui 1% ﬁwﬂumniuwmumimaﬁwmmazmﬂ udavuhndunazus Taa il
T7 fip NQUAIBE1INTZINIE TAN1INTAININAAIA
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HAAZNGUMINAADIN 1DINGUMINAABIN 6 TABINUAIDEINNITLINIENY 3 AIUVBINTLINIZNN
[ i a o 1 1 1 1 { 1 @ 1
WA INTIZH uausnawngunaaed aulunguneaseil 7 niengualedlanszmiz Ianig
Y S A o a 4 1 A 9 dyay [
MIA1INAAIA ILVAIUNTLMNIZ TAMIINAATIZH 2 AIUAB NILIWIZAIVTI (Rumen) AUNILWIE
] F4
AWAVNAY (Omasum) HOININAIUVBINTZINIZTIN (Reticulum) TiTiAI0819m9msA9naaIn
INN13ATIVNVEATT Sodium  hydroxide (T 1) Tagngunaaesnas19nuals Sodium
hydroxide 11nfiga Taslinnuuanaved Wided Ay Nana (p<0.05) Ao ludivdengunanoi
7 ¥30NqUAI081991nAa 19 TUNITATIVNAOUWDENT Sodium hydroxide Tu/5uar 42 miL ozl
1 A . . a Y ~ A 1 A A 1 Aqy
NYUNAABINATIINVAS Sodium  hydroxide Tui/5uatiosngane nqunaasn 4 nienguinly
9 1
dou uaz Taan I lunszurumsdreiinnuazein dasronululsum 30 miL 913
A52900VT15 Sulfur  dioxide (15WonY17) Wulunguil 7 nFenqualedeninaaia luilsuw
1m0 258 mgkg dauludmuars Formaldehyde Nas19aou wuludiedanqui 7 nselungu
9 9

aednnnaaa laglumsasiaaen 3 a5 wuluaswsnlumsasaeaen ludumsasiaaou

@15 Borax Tungunaaes 1unuas Borax Aandalunguaieda (m1519h 7)

Y]

{ $ a ] -
ﬁ]TﬂNaﬂ”liﬁﬁ'Jﬁ]ﬁ’t]UﬁW‘UﬁTHﬂfl@ﬂfs]}N ‘%QﬁTﬁUN%HﬂWHﬁTi Formaldehyde cdmﬂumq
Wl luemis alsgmenseznseasisugy auf 151 (W.6.2536) uianse1viynaonls

13 K I £ Yy 3 KR o Ay a Yo
W.7.2522 Lmﬂﬁiﬁ]ﬁ]WU‘luﬂQNﬁ’Ji’)ﬂ”lxﬁl"lﬂﬁa"lﬂ muﬁﬂﬂwmuaqaumwmuﬂﬂﬂm%ﬂmu

1AMs5U3 Iaanszmne Inndins 19815 Formaldehyde ludnuans Sulfur dioxide ¥3oa13Wonv1?

v
=

= FVR a A 1 1 A o (%
fasronuannzniz Ia daudneznuludlsuan ligaunn uanasgiuiiesdanseudeTan
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fmuamianudaeans1d Ae Ysunai a5y lumu 0.7 Taanswau/Su Famnus Inanszimiz fll
< 1 1 1
MIANAINYDIAS Sulfur dioxide o1 INAdoADFUNINA TU@IUVDIES Sodium hydroxide
A = 9 1 . . (=) Y 9 ' @ 1
w50 lwar vl Dauddn  Sodium  hydroxide v¢ Lifimsvuldluemisedradanu uavinwans
A32900UUT 1% Sodium hydroxide Tunszimz Tanguainaaianu1N5ua Sodium hydroxide
{ ' 1 4 = 1 a
Ngandngunaaeson naasldmiudendoua Tduns195uia Sodium  hydroxide Tu
NIZUIUMIANNGI H30MIAMInNUaze1AnTZINIE TAMAIINNISUTAIS Sodium  hydroxide
] = 2 o Iy a v . . a A ' J
Tiazeraanedei 1 idsu1mn1sanA19ve9 Sodium  hydroxide TulFuaifigenanlungums
nAaoINguUoU nIzNIE InfdIunTzUIUMIdauvazeInanaatanin bivtlaluniw
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3. @mmwmw’ﬁumﬂmw

3.1 WaveImusIaarIu (kg) ¥oansziine 1 ludiuvenssmns @ udunay (Omasum)

Y Y 4
A5LNAUT) (Rumen) HAZNTZINZSING (Reticulum) TasldiaSaunuda (cutting)

M99 8 AR SIAAMIY (kg) VOINTZINIZ IAFIUVDINTLIMIEEUTUNAY (Omasum)

9 dyay [ d? . A an 9 o A %
NISINIEHIVUTI (Rumen) HAZNTSINIZTIN (Reticulum) NHIUITNITANNMANVASDIANA NN

NQUNABDY | NITIWNZANNTUNAY (kg) Aszmzisa (kg) nszzYaRg (kg)
ﬂfjuﬁ 1(TD) 10.07" £ 1.37 21.63"£0.36 19.73" £ 1.09
ﬂ@:ﬂﬁ 2(T2) 9.70' +1.33 21.04" £ 0.38 19.09" £ 1.76
ﬂﬁ:nﬁ 3(T3) 9.62" £ 1.18 21.50" +0.40 19.26" + 8.35
Ui 4 (T4) 5.69°+0.32 12.46™ +0.33 12.54" + 1.62
nqud 5 (T5) 5.25"+0.81 12.92" +0.38 13.04° +0.77
nqudi 6 (T6) 4.94"+0.20 12.99" +0.52 13.22° +0.48
ngui 7 (17) 4.40° +0.48 12.34° +0.32 -

o w

v Y
** gnysnannuluuiaufenuuaannuuanaenueg el Ayn1eana (p<0.05)

* AUNAY £ ANDIALUNINTTIY
HIEIHe)
A ' Hq Yo ¥ & o
T1 A ngunaaednlmideuainluduneumsiinnuazein
A 1 A 9 09/} o
T2 Ao nqunaaeanldinjulaluduneumsianuazein
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Wuvmluduasumsimanueazein
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A 1 A 9
T3 An NgUNAR0IN 1%
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T4 79 ﬂqmﬂﬂﬁ@QVIi“B Bouadnluduneumsiinnuazen LLazuﬂmﬂﬂW

[ 9
T5 fin ngunaaesdlfinulaluduaeumsdreinnuazeraudninndu azus Ty lu
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v 9
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o Trt1
m Trt2
b b—b oTrt3
o Trt4
| Trt5
o Trt6
mTrt7

Omasum Rumen Reticulum

MAN 1 URUYTUNITAIAININLANATYDIATIAARIU (kg) NTziN1g TANMIUATNITA 19

ANVALDIANANEN Y

a o { [ { 1 o
VINHANSUATIZHANB UL TUATVOINTZINIZD 1T IANAIUNTZUIUMTA NI
azo1ana1any Tnel4inTod Instron Universal Testing Machine 1 iaaisedariunszinig In
Y v o [ . 1 1 o ] 1 [l v o w aa
TaglHiiaunuda (cutting) WUNAWIIAARIUTANNANA1NBENTITAYN1ADA (p<0.05)
d : 4 : 4 : 42 2
(13139 8) TagnszimnzInlungunaaedn 1 NqunAaeIN 2 LAZAIUNAADIN 3 H9913 3 NQU
[ ] 1 9 ) L= % 1 d‘ 1
naaod lidumsugTear i lunszurunsdriinnuazein nunlamsedadiuiiganii
1 A J ~ 1 A &£ 1 A [l
nszizIalunqunaaseil 4 ngunaasei 5 uazngunaaedn 6 FuJungqunAaeINuNITUY
o 1 ! { ¢ o 1 v ]
Tya1 I lunszuaumsanimnuazeia daulungunaassi 7 Fuflunqualedennaaia u
1 a =) ISP U 1 T 1 d’d 1
dyuveanszimnzandunay Iawssdariu liasonlunguiaimsus Tear I lunszuauns
o . % o < @ anl 1 {1 ]
aihianuazeln (MM 1) F9NMITUNAIZIAUANBULVBINTLINIZN 3 dIUAHIUNTUY
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32 HavoIMIATIEHanYUITlodUNe (Texture Profile Analysis,

1-38

TPA) UDINTLINL

Y9y Y
211115 I AIUVDINTZINIZ A INTUNAY (Omasum) ﬂi%ﬁNWzﬁT%i’J (Rumen) uazmzmw%’ﬁq

(Reticulum) Tagldwriauuuna

Y
T Aa v [
3.2.1 NAVBIAIATIZHANY AL IT oA d (Texture Profile Analysis,

ATLNIZDINT U IUVBINTLINIEANAUNALY (Omasum)

v Y
1 a & v @
A1519N 9 HEAAIAINITIUATIZHA NI D AU a (Texture Profile Analysis,

211115 1A I UAIUVDINTLWIZAUAUNAY (Omasum)

TPA) Y94

TPA) UDINTLINY

mjumam Hardness (kg) | Cohesiveness | Gumminess (kg) Springiness (mm) | Chewiness (kg.mm)
AQUN 1(T1) | 24.19°£7.10 | 0.60"=0.07 14.30"£5.18 2.25°+0.27 30.69" + 8.92
NANA2(T2) | 16.72°+6.54 | 0.53"+0.03 9.14° £ 4.03 2.38% +0.42 19.59" + 5.88
NANA 3 (T3) | 17.80°+£5.00 | 0.53"+0.07 9.61°+£3.73 2.52"+0.71 23.09" +10.56
NAUN 4 (T4) | 11.34™£3.11 | 0.40°£0.06 434°+0.54 3.21%c+0.47 14.00"+2.28
NGUN 5 (TS) | 9.84+240 | 0.44™ £0.03 3.99°+1.59 337" +£0.23 13.08" +5.17
NguA 6 (T6) | 9.06°+1.78 | 0.39°£0.06 3.43°+0.94 3.75'£0.50 12.91"+3.49
nguN 7(T7) | 10.06°+1.53 | 0.30"+0.10 3.02°+0.96 407" +1.21 12.51° +7.47
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nzjamﬂam Hardness (kg) | Cohesiveness | Gumminess (kg) Springiness (mm) Chewiness (kg.mm)
ﬂfjuﬁ 1(T1) | 24.15a+8.40 | 0.72a+0.03 17.29a + 6.02 2.17ab + 0.32 35.20a + 8.78
ﬂfjuﬁ 2(T2) | 22.18a+1.85 | 0.65ab+0.10 14.29a + 1.88 2.19ab + 0.39 32.85a+7.25
ﬂfju‘ﬁ 3(T3) | 25.96a+5.85 | 0.64ab +0.06 16.56a+5.12 1.91b+0.26 32.42a+13.18
ﬂtjam 4(T4) | 8.26b=+3.16 0.46¢ +0.18 3.56b £ 0.77 2.57ab +0.51 8.80b+£4.10
ﬂtjll‘l/l 5(T5) | 7.34b+4.15 | 0.49bc+0.11 3.32b+1.76 2.82a+0.78 9.89b + 6.49
ﬂzjwn 6 (T6) | 9.49b+4.88 | 0.54bc+0.07 5.47b £ 3.05 2.77a £ 0.80 14.84b +7.98
ﬂﬁjuﬁ 7(T7) | 7.73b+2.88 | 0.50bc +0.08 3.69b £ 0.86 2.97a+0.18 11.12b+3.20
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ﬂijiJ‘ﬁ 1(T1) | 10.90a+6.40 | 0.69a=+0.06 7.51a+4.59 2.11+0.63 17.50a + 14.46
ﬂfj:m/; 2(T2) | 5.62ab+4.34 | 0.67a+0.06 3.70ab +2.67 2.54+£0.87 8.91ab + 5.34
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