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Abstract

The objective of this study was to investigate the effect of high pressure treatment and type of binding agents on the qual-
ity characteristics of restructured pork. For binding agents, 2% (w/w) isolated soy protein (SP), 0.5% (w/w) wheat flour
(WF) and 0.5% (w/w) k-carrageenan (KC) were incorporated into meat batter with or without 0.5% (w/w) glucono-3-lac-
tone (GdL). The restructured pork was pressurized at varying pressure levels (0.1-450 MPa) for 3 min under ambient tem-
perature and thermal treated at 75°C for 30 min. As quality parameters of restructured pork, pH, water binding properties,
instrumental color and texture profile analysis were determined and compared with control (C, no binder). For type of bind-
ers, SP exhibited the best water binding properties, however, the impact on textural properties were lesser than KC and WF.
The addition of GdL decreased the pH of restructured pork down to 0.4 unit, while high pressure processing prevented the
moisture loss caused from pH decrease by GdL. In particular, meat restructuring efficiency of SP as a binder improved under
the presence of GdL. Therefore, the present study demonstrated the potential advantages of low amount of GdL (0.5%, w/
w) combined with protein based binder (SP) and high pressure processing in restructuring meat particles.
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A walde) A Ge A, 28] s
e W Ae dxjzo] g Ao Hlsle] nr} g

o] gltkar ¥ 3131 QITH(Cheftel and Culioli, 1997; Hu-
gas et al., 2002). WP ZuPA7|ES Al e
SAFY 223 d3lE A oE AT 5 e Vs
Z 719"k
Za9tAE e e Fe] ol JTS

uekHEle ofg Td WA7RRe Gx
718 ZpolE BRIk iAol ot
2 & A Fle 7RIshs AoE HiuEi
5] Z7H< 500 MPayol] whet whE Qi
AFso] el YRl JFE, O A deld g
7+ Aol ofsfe] whld Lzl AR Z2]= molten glo-
bule S o718 = AR A THKnorr ef al., 2006).
FeE o] ] Z71EWH(500-1,000 MPa) THl o] B]7Fe
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= o] YElA 2k Boonyaratanakornkit et al., 2002),
ARFH O F 200-400 MPa 9]0l e] Zaqkxe]dt 25
2 IS APEHA &2 iz Hlste] BaEo] &F
e A0S Holw, mehd 2nHHE B8 §
AE] =4 IS 7 4= AthBajovic et al., 2012).

Wiz ATYE AZA AGUANE 7o) At S
FEA717] flste] kgt AFAE Hrleked], ol g
X0 g AeEHE AzHAEe A Aol e g
F7F &&= 4 3t} Hong 5(2008)2 «-carrageenan(KC)
E A7kt & 28k AFAAERY rAlTERE &
gk A3 KCeF @84 T 11 MESA NS &
st o R ASYAES A & Aokl st
th ®FA KCE AF37FEEA QbdAgel thek w=gto] of
71E]a. 2™ (Cohen and Ito, 2002), ©]ol wiz} B} <t
7o) R AFA Y] Mdelo] a7= 1 ok AS5U}
= 3t a9l 232 ffste] mAE e transgluta-
minase 59 &4 o]-&o] A7EL YA THKuraish et al.,
1997), o5 849 7= Bygo] Asks opylske ©
Aol Jom(Pietrasik et al., 2007), EA9] =& 71AHo R
A7) g ARS8 3HZIQ] &8l Algte] Ut

wEbs] A7ke] Hlgo 7 o8 = e AFAE T
Gid 5 e oS €83 4 ) B ols
GHAEL F2 globulin® 2 TAE] 9o, o] 4
Aol EA sl w9 =& FF2F HAES 77 o
ol A5 ko] AFE A 4 UTh(Damodaran and
Kinsella, 1982). FH Ngapo (19962 glucono-8-lactone
(GdL) A el o] ©hilz Ao] PAerhar B s3It
GdLE 7ol ofste =24l pHE A 7= &3
7} 3o, ol#gk =’ pH Ash= theket ddS Alst
Al AFo] BarEar Itk(Ngapo et al., 1996). WEHA]
GdLs Td AzpA 9} A ARS-3He 24 pH A stol] wh
£ B4y Ashe] 9S Beksh, thijde] AslE opy)
o2 A57kgEe] A% auE AL F AS A
© 2 7|hE}(Pearson and Gillett, 1996).

mEbA B Ao e AFAY T, 2a84AE aF
2 GdL 37} A7 ATAESS] FASA vXe &

Table 1. Formulation and experimental design of the study

SAME H P F M=

E55A (M. longissimusdorsi) F-9= EA2E A 2443t
olule] WEsHA &2 AL s Al BSHAAN FY
3to] ARESIATE FHE =52 AARAS AAS 33
mm 72| TA7](M-12S, Hankook Fujee Industries Co.
Ltd., Korea)Z &3+ & 0.5%(w/w) NaClZ} 0.3%(w/w)
sodium tripolyphosphateE 37}t 1027+ E3slict. 2
A 2= NZTFERA 3171, C), 0.5%(w/w) k-carragee-
nanan (KC), 2%(w/w) AU 5T (soy protein isolate,
SP) 2 0.5%(w/w) L7}F(wheat flour, WF)E A7)
TS B A ot o] $HHYlE 0.5%(w/w) glucono-
5-lactone(GdLYE 718t BE A4+ A4 45cm
9] fibrous Alo]Adel eF 150 g& FFSFH AL polyethylene
bagl E FFEZAsI 4°C YWHare| 30413 Agstact
(Table 1).

71 EE 3-8 2RI (SQF-215L, AVURE-Tech-
nologies, Sweden)Z o]-8-5}o] 4383139t} 71PHI= pres-
sure vessel, FESH7] H 2= REASTVIE FAAFHAL,
7RHAIZE Eo] AREEeH ZIEAE]= 0.1 MPa(]
718}, 300 MPa, 400 MPa & 450 MPaol|A] 3% 7} 3]
Atk o] BE ATAESLE 75°C FFFolA 3083t
7IEAEE A oM, WA 3087 Wash & &
2ol ARE-E| AT}

B4

B2 Pietrasik®} Shand(2004)2] HFHS- A5 HE5}

o] 33] W ZAHQe) oF 19 ABW)E AZXE A

=5 YolE dAEgiddd ¥ 4°c2 24 i)
J

- GdL () GdL ()

Ingredient” (g/130 ¢) C KC WF SP C KC WF SP
Pork loin 145 145 145 145 145 145 145 145
Added water 3.80 3.05 3.05 0.80 3.05 230 230 0.05
NaCl 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
STPP 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
GdL ; ; ; ; 0.75 0.75 0.75 0.75

KC ; 0.75 ; ; ; 0.75 ; ;

WF ; ; 0.75 ; ; ; 0.75 ;

SP ; ; ; 3.00 ; ; ; 3

ASTPP, sodium tripolyphosphate; GdL, glucono-8-lactone; KC, k-carrageenan; WF, wheat flour; SP, soy protein.
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ejge) Az A Fr)e) FAE
Aoz vehiie.

J510] ool 3

pH &%

A& 5 goll EFF 20 mLE E3tsle] 72 7]|(SMT pro-
cess Homogenizer, SMT Co.Ltd., Japan)& AF&3}] 14,000
rpmol|A] 18 7+ 72 & pH-meter(pH 440, UK)E =43}
ATk

MeEY

AEE 1com =0)9 9EFoz AA3 & color reader
(CR-10, Korea Minolta Sensing Inc., Japan)S AF&-3}e]
T (lightnessys YER= CIE L*-3, 2% (redness)ES
ER= CIE a*-33} 3% (yellowness)S YER= CIE b*-
= 33 vHE ST ojw EFAS CIE L*-#t]
77.1, CIE a*-Zto] +2.2, CIE b*-3%o] +2.2¢1 calibration
plates O A8

=5z

Xﬂzﬂ ANTFAASES A7Ho] 45em & F0] 2em=E S

3} & Texture analyzer(CT3 Texture Analyzer, BROOK-
FIFLD, USA)E AMg-3le] 22718 243190 ProbeE
£ TA43 sphere 25.4 mm D(BROOKFIFLD, USA)YS #2}
lo] AME-3}9IAL target value 10 mm, trigger Load 20 g,
test speed 0.50 mm/s, target type< distance® 2 cycleZ =

et A7 33 W 783kt

2 A GdLe] 83t 347}
HAY A= XH?“J%J A Ard vA= &
HE st AAEAY. 72t SR A7 AL
SAS(Statistics Analytical System, USA) 32 13 (Ver. 9.3)
S A183ke] Duncan®] Multiple range testol] 2]}

2] 7o) fFo8s ASst
a9 nE
pH
ZuskrE B AFAY FR7F A =52 pHell
XE EHE Table 20 JeERATE AZAY Hrbe AT
des2 pHE FoHoE F7HI7IE 235 YeRid

a1, 53] WF Ag7lx 78 =2 pH S7F Bl Rt
W, KC Ag7= Z22A A2+ 7kedl pH 571 5]
71 GTh(p<0.05). AFAQ] FRHol| W pHY '?iﬁlf
AFA AA 2] pHAll 71918 Aew faE, w2
A Akl o3 AFAES) pH WEE GdL H7t F
A= FLF BFe FASIY e AH7+= GdL
7ol oJsted pHZF €F 0.4 unit Fash= 2HE RATHp<
0.05).0= o] A7=IME AR B2E=H], GdL
9] 7lEs o] 23] FAH gluconic acidol] 719138 AS
2 Bu93 QJtk(Ngapo ef al., 1996). Zaltg5=0] A+
3E59] pHell PIAl= E¥h= GdL H7F ofFl w2} o
A o)l AFE op|slHtE. GALS H7ISHA] &2 A
FHESNE ko e el s3o) Z7lo) wet pH
7} AssheE AS Bl B, GdLeo] HrME ATA=
FOIXE 300 MPa oFo 2 o FEE FTMIX B¢
pH7} Tk 7hashs A3 RYh gudo s 2719

= S| 723 WS opr|AI7IH, ool wet o
2 r)age) wE S oo RM pHE T 7MY

£t Ao® Huwi YrkKnorr ef al., 2006). ¥FH GdL
7kl 2 OW 7hsE e} Sl W pH A 7t
el we 2= B GdLe] ke AR 7I”)

3 Ao g AR EE}. B Aol A 239k El= 11°CY] &
S o83l AHIHAT, 7IFHFNA B FEAY
Aol ujg} HYlex Z71= 300, 400 2 450 MPadl|A] Z+
7+

7°C, 21°C B! 24°CE2 #ZHAY. WA =2 A

[

Table 2. Effect of pressure levels on the pH of restructured pork prepared with carrageenan (KC), wheat flour (WF) and soy

protein (SP) with and without glucono-5-lactone (GdL)

Pressure (MPa) C Bl\r;?Fe s P
0.1 6.25+0.01P° 6.31£0.03%¢ 6.44+0.03° 6.39+0.028<
GdL () 300 6.20+0.01P4 6.36+0.0252 6.48+0.02¢° 6.35+0.01"¢
400 6.24+0.02¢¢ 6.36+0.0152 6.45+0.01"° 6.45+0.0244
450 6.30+0.02P2 6.33+0.01° 6.45+0.02"° 6.43+0.01%°
0.1 5.84+0.01P1 5.95+0.02¢¢ 6.05+0.00"* 5.99+0.025"
GdL (+) 300 5.86+0.02P< 5.98i0‘02D"1 6.15+0.024¢ 6.10+£0.015¢
400 5.86+0.01¢¢ 5.86+0.01¢f 6.09+0.01"4 6.04:£0.025:¢
450 5.86+0.02¢¢ 5.8440.02P¢ 6.04+0.015* 6.09+0.00""

Meanztstandard deviation (n=3 of each duplicated determinations).

ADMeans with different superscripts within same row are significantly different (p<0.05).
#"Means with different superscripts within same column are significantly different (p<0.05).
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LEEGLI7EEE R FEFs vE 7 o g
Schwertfeger®} Buchheim(1999)2 %319} 2] 3ol A GdL
o] 7lEsl A vl Ay} qfe] Fo] S
= GdLe] @AM 7kealE o] v HE pHE o]
ghtar st o] Aol ofshd 300 MPa®] a1}
el A5e] pH 3710 BE GaL A7hES] pHE T
7 W, S o =94 O 25 S 3
GdLe] 7hriafsdol wel 300 MPa o)/l A= pH7t
Fadhe ARs Bl AoE AdE Qo

LB

GdLE H7IeHA &2 A4S AFAIE H7telds
w ol Biste] pHRte] Frejdo=m Frlehe A3
YERH A 3L(p<0.05), SP HEFoA 7MY & Ryds
HATHTable 3). o]Fe] Aob= H7he A=A g A}
olollA] 711gF Ao = FeE=H|, SP A#F= KCHY WF
Aol Blste] 2 o] H7kE A kA SP A g
T HEEo] 7P 2 Ao 7 AlgHEth 2uAE]
ol OE TS By wHske 7| A7TH0.1
MPa)9} -] 3%l Zto]7} FE=| R Zodtt. o)de] dAif=
7129 AFEHATE thh xlo]E Ho]Ed], Macfarlane
(1985)°1] oJslH Z9tA]g]ol] 2]k electrostrictions THH
A YR 52 il 7he] 714 Q18-S AAA7IH, o]
= o] W2 we} 18-S AFAZY & e 7S
FEE IG5 vt
Pl ofg iAo 754 e T
YRE9] wslada 9 d-do] e, dEaqwol
2 AT weldde dwAe] vzt A unfoldings ©F
7o mH Ve As AT FeE Rasa o
(Boonyaratanakornkit et al., 2002).

GdL 7= AFde59] Bagd Jaks vAA] &%k
om, HEaEe] FTll Wt 2 HSlEE Kol st
Hong 5(2006)2 A7AE=8 A% Al A2 NaCl =4 3}
A 0.5% GdL 7= pHE froldoz Azl v

AT W WA

N

(4 d
2
P

naE et BAEA St se] B Avel 9X3
< BT GdL A7kl oI pH AShe ATAESS] B
Zelol ol Re ) Ao AFHIAT, =7 pH As)
o) M EHA PG B Ao FHPowH 4
5222 oAlsl Aow BRItk (Neapo o al, 1996).
ole)d ®Ael Ast A AT 2uAAT SINE A
Houn GALS Arksle] AzF ATHESE e
Z71e} Clgo] pH 7122 RAAT Haeie 2 B
s} BATA e oz AaH. oo Al o
shel 2] GdL 7R ATAES S 1nae Aslel Ja

S vRA] o, w3k 2kl o5te] AlFE ol
FAE chld 339 YEYIE 2oy whyEls
55 B FEEAS aHor AT & glolE 7]
et

=4

ANTA =52 871 KCSF WF 2 2]7rollA thzTRoh
E=gkom SP XE] e UITH(p<0.05) (Table 4). KCS} WF
+ SPol| Mgt el do] Fom, mEhA] Ao Z E
SalgoZH 317 YAEH Ejto] §olehA o]FoiRa,
T ¥} ke AnE 9 3o g ddhEn) 3 SPe AHA|
o] Mwy} Aol FES vR] Aoz ALFEEL &=

Aol HEE HEeEY S g8 S8k
s Bylom, 53] E5E St mE SP AE
T S7P) g A 2R AHp<0.05). GAL 37}
st HE T HEE FoF R SR ¥ (p<0.05),
300 MPa ©)/d9] 19t 2lo A= GdLel 9§t F-21%<l
Aw W37} BEE ] okgdt), dubEo g AgAE]
= YA S AY myoglobing] E8]3}sH A7)
S TR Ao E HuE T tH(Young and West, 2005).
Za8tA el st Samste] 2lojx] 300 MPa /o] ¢
T o]5 o] vyt A WMAdS op|EhH, 1
A}t 2590 W IA Aeshe v, 2 o] o F
FroMe BxY S7PF AR g2 AoE By

S o ox rin

Table 3. Effect of pressure levels on the water holding capacity of restructured pork prepared with carrageenan (KC), wheat
flour (WF) and soy protein (SP) with and without glucono-d-lactone (GdL)

Bind
Pressure(MPa) C l\r;wf s P

0.1 79.6+6.40¢ 84.4+1.607B 82.9+1.15%B 86.0+3.294

GdL 300 83.143.22¢ 87.3+4.334 81.243.948 82.543.5148
) 400 78.5+0.73¢ 85.442.614 82.9+2 488 81.243.3948

450 81.9+1.53¢ 84.142.68% 81.5+1.4148 86.1+2.44

0.1 82.743.10¢ 81.5+4.058 80.3+2.018 82.4+2.49°B

GdL (+ 300 82.2+1.25¢ 80.743.418 80.7+2.898 80.5+3.608
) 400 80.1+1.78¢ 79.7 £2.798 84.241.5548 81.1+4.46"P
450 81.241.53¢ 82.6+0.614 82.6+2.924 76.7+5.32B

Meanztstandard deviation (n=3 of each triplicated determinations).

A-CMeans with different superscripts within same row are significantly different (p<0.05).
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Table 4. Effect of pressure levels on the CIE color values of restructured pork prepared with carrageenan (KC), wheat flour
(WF) and soy protein (SP) with and without glucono-8-lactone (GdL)

Pressure (MPa) C Binders
4 KC WF SP
L*-value
0.1 50.5+1.275¢ 58.8+0.34b¢ 57.5+1.56"B4 46.14£0.55%F
GdL () 300 56.6+0.67 57.9+0.385° 59.5+0.50% 54.0+0.92P4
400 57.6+0.405 61.9+3.8744 58.240.78"B4 57.84+0.685¢
450 58.8+1.935:® 61.4+0.86"* 59.94(.23ABbed 60.1+1.254BP
0.1 54.8+0.91%> 58.140.30%¢ 57.2+0.5344 51.740.26%¢
300 59.0+0.155® 59.440.365 61.4+1.36" 54.7+0.45%4
GdL () 400 59.0+0.385: 60.4:£0.92B-b 62.441.1974 62.0+0.40%2
450 60.0+1.6182 60.6:+£0.15% 62.7+0.9542 60.4+0.21%>
a*-value
0.1 12.9+0.7244b¢ 11.5+0.3554 13.1£0.55%2b¢ 12.2+0.407Bd
300 13.1+0.3282 12.240.10b¢ 13.940.2144 14.240.5542
GdL () 400 12.940.5342 11.9+0.21BCbede 13.0+0.10"b¢ 13.6+0.60"4°
450 12.040.358C¢ 12.1£0.558-b<d 12.140.10B4¢ 13.240.217b¢
0.1 12.3+0.30B-bede 13.7+0.40"4 13.4+0.66" 13.9+0.15%4b¢
GdL (+) 300 12.640.15b 12.440.50° 12.540.17¢ 13.0+£0.20%<
400 12.140.06%% 11.3+0.69° 12.04£0.36% 11.7+0.06%%
450 11.7+0.35° 11.5+0.15%% 11.5+0.26° 11.3+0.15%
b*-value
0.1 13.7+0.38B¢4 14.5+0.46"B 14.9+0.214b¢ 13.0+0.81¢¢
GdL () 300 15.1+0.15¢ 14.2+0.10¢ 15.2+0.26% 14.7+1.29°
400 16.1+0.314% 15.5+0.49%2 14.7+0.155¢ 15.3+0.454B2
450 15.6+0.70%b¢ 15.4+0.60"* 14.0+0.1084 15.24+0.40%2
0.1 14.3+0.2554 14.9+0.30"% 15.340.26" 13.4+0.126¢
GdL (+) 300 15.740.2142b¢ 15.240.30%° 15.6+0.26" 14.3+0.465®
400 16.3£0.10"# 14.540.26%¢ 15.740.707B=2 15.1+£0.318¢4
450 15.9+0.45%4b 15.0+0.105 15.6+0.127 15.0+0.005*

Meantstandard deviation (n=3 of each determined four times).
ADMeans with different superscripts within same row are significantly different (p<0.05).
*"Means with different superscripts within same column are significantly different (p<0.05).

31 QTHCheftel and Culioli, 1997). ¥Hd £ 17Lo]

e A o= AR FARE 23S Hole Aor HilE

AT

AT GAEE AAsion, uetx] g & &
= A7ty W Aol= Y AA7F g @
W WS opIekA] e =M op|E= Aol Aew
weEy, aolFer AXA 2] Aw gl o] o5t
Ry Fo] IS v Ao AlsHr)

ATAEFE] KC Aol iR} frolzos v
< AAEE B3] W (p<0.05), WFSF SP A= tl=
T2k Fref Al Apolg HolA] gttt 7 AEard A4
T 300 MPaollA] 7 ks BN, o] F g &
Zhell wet ashe BES EATHp<0.05). ol2igh B3
& GdLe] 7 ATFAEEFAME AR BEEHUA
gk, 0.1 MPa} 300 MPa A 2]73ke] H e F-202]Q1 2}
o7} I HA] &3ATt. Jung T(2003) e e} St
o w2} 350 MPad] 7IHA el 2159] ANEE A

Pl W, 11 o)de] GSEOE A% T vy
o 71213ke] A=t BTk Sk olHE BT

A=, ol Al o3l Y7 TlE (53] myoglobin)
o Ay WysA ge Az A, olse) sek
et AE] A FFS PN B RO B
S THOsborn et al., 2003).

ATF4E=50] FME= KC B WF AHe]oA oz
B} =4 FEHAL(P<0.05), SP AT U279} f
oJFQl ztolE HolA] gtttk v ZugkrE B GdL
A7} ool mE Aeg3te] S Aol JIFHA] &
et o= Exjgol] ofsto] viR-Ee] Ae7Rte] A=
zpo|7h Al ol 7190% Ao wkdn

2t
=

Aol FF, 2A4EE R GAL 7P APAEES
o) A7) P EBE Table 59 UERAIT A%
(hardness)el] 101X AZAS] H7k= AFe] HEE f2
Hor SR LH(p<0.05), 53] WF A2]7-2] Fr=rt

B
|
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Table 5. Effect of pressure levels on the texture profiles of restructured pork prepared with carrageenan (KC), wheat flour (WF)
and soy protein (SP) with and without glucono-3-lactone (GdL)

Pressure (MPa) C Binders
KC WF SP
Hardness (kg)
0.1 2.55+0.105 3.62+0.7754 6.18+0.62"4 3.45+0.328+¢
GdL () 300 2.25ﬂ:0‘31‘C’e 7.03+0.69"% 5.44+0.748¢2 2.38+0.19%¢
400 4.52+0.13620¢ 6.04+0.48"b¢ 5.4240.43M02 4.87+0.1184
450 3.77+0.62¢%¢ 6.82+0.38"40 5.92+0.89A2 5.59+0.195¢
0.1 3.47£0.275 5.61£0.597¢ 3.31£0.265C0 2.94+0.11¢f
GdL (4) 300 4.58+0.79B-ab 5.65£0.134¢ 6.14+0.38%4 3.37+0.56%¢
400 4.91.33+0.88B 7.38+0.56"4 6.45+0.38%4 6.80+£0.312°
450 5.07.33+0.63%2 6.92+0.315 5.64+0.15%2 7.91£0.1142
Cohesiveness
0.1 0.31+0.368 0.57£0.017% 0.57+0.02/ab¢ 0.6440.03%
GdL () 300 0.53+0.01¢ 0.5710.02‘1»“’ 0.58i0.013:b 0.69+0.0244
400 0.52+0.00 0.55+0.02% 0.53+0.02% 0.57+0.03¢
450 0.51+0.08" 0.52+0.02B+< 0.55+0.03/Bbe 0.64:£0.0742
0.1 0.52+0.02¢ 0.58+0.0152 0.54+0.02¢ 0.69+0.0344
GdL (4) 300 0.55+0.01P= 0.56+0.01¢P® 0.51£0.025¢ 0.64+0.025-
400 0.49+0.00® 0.51+0.0284 0.61£0.08"# 0.63£0.04"2b¢
450 0.52+0.01¢ 0.56+0.015 0.53+0.00¢Bb 0.59+0.03"b¢
Springiness (mm)
0.1 6.76+0.0852 6.79+0.18%° 7.42+0.3342 7.65+0.08"
GdL () 300 6‘03ﬂ:0‘4f)° 7.64+0.29° 7.50+0.40° 5.53+4.13
400 6.56£0.0° 7.59+£0.2244 7.10+0.105* 7.45+0.2278
450 6.80:£0.0852 7.20+£0.428-2 7.16+£0.2052 7.89+0.43"
0.1 6.19+0.12Pb¢ 7.60+0.1352 6.57+0.13°0 7.82+0.06"
GdL (4) 300 6.27+0.295+¢ 7.28i0.39§b 6.59+0.065° 7.27£0.19*
400 6.3240.22P° 6.77+0.09° 7.26+0.2152 7.59+0.114
450 6.26+0.16° 7.52+0.2144 7.19+0.025* 7.53+0.194

Meantstandard deviation (n=3 of each determined four times)
ADMeans with different superscripts within same row are significantly different (p<0.05).
*#Means with different superscripts within same column are significantly different (»<0.05).
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