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Effects of Vacuum Packaging on the Quality Characteristics
of Frozen Tteokgalbi Made from Spent Laying Hen Meat
and Mechanically Deboned Chicken Meat

Gi-Chang Song!, Hyeong-Jun Kim?, and Keun-Taik Lee’*

'Gyun-woo food, Gwangju 12801, Korea
’Department of Food Processing and Distribution, Gangneung-Wonju National University, Gangneung 25457, Korea

Abstract This study aimed to investigate the effects of vacuum packaging on the quality characteristics of frozen Tteok-
galbi made from spent laying hen meat and mechanically deboned chicken meat (MDCM). The samples were prepared
with different levels of added MDCM; C (0%), T1 (20%), T2 (40%), and T3 (60%). The samples were allocated for
microbiological and physico-chemical analyses after 0, 45, and 90 days at -18°C, with or without vacuum packaging.
After 90 days of storage, the values of volatile basic nitrogen were significantly lower in the vacuum packaged samples
compared to the non-vacuum samples, irrespective of the added levels of MDCM (p<0.05). Sensory results at day 0 of
storage showed that the texture scores of C and T1 samples were significantly higher than those of T2 and T3, while the
flavor scores were the lowest for the T3 samples (p<0.05). In addition, with increased storage duration, the texture and
flavor attributes of the vacuum-packaged samples were found to be higher than those of non-vacuum samples. In general,
the vacuum-packaged samples tended to show superior physico-chemical quality characteristics compared to the non-vac-
uum samples, when the storage time was extended up to 90 days.
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MDCME #& A (Yujin, Yeosu, Korea)ollA A|F-= Tt
AESLS Y FuE gAlA A= " $ 10°C

YT 240 7F FoF dEsIAT. 28, HR] SAW

2 9F -10°CoM W EAFUA AL 8 mm plate’} &
2+El chopper(PM-82, Manica, Barcelona, Spain)Z 3]

SRtk 2 9, vlE, 3 2 A7FE 9F 02 cm x 0.2 cm
olale] 77 L= AA A} AREsITh

b QA3 MDCME: )43 249 ARAE bl

FHI= Table 12+ 29k A= & &7 dj¥l MDCM
o A7b el Wt C(0%), T1(20%), T2(40%), 2 T3
(60%)= Tttt ellee A GAES A 2w

Tg AABIAL, MDCM sl &ste] ARg-akint. 2 ot
<, A AASF =K ARS8 mm plate7} AEHE
chopper(PM-82, Manica, Barcelona, Spain)& 712} £3j3}
Ao 2 F W 2EE 10°C oJgkE vﬂ o, As54
A WA EFE & A FARE Este] kst
Ak 283 Felgdl E(F 0.01 mm, 20 em x 20
cm) 1WHE 23 S 100 g 2HEe S 1
ol oAl FLdg Eoldd &5 1ME € F, 437

(Burger Press, Spikomat Co., Newark-on-Trent, UKZE ¢
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Table 1. Recipe of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat (Unit: %)

Ingredients Control T1 T2 T3
Spent laying hen meat 60.00 48.00 36.00 24.00
Mechanically deboned chicken meat 0.00 12.00 24.00 36.00
Ice water 4.50 4.50 4.50 4.50

Salt 0.15 0.15 0.15 0.15
Complex phosphate 0.10 0.10 0.10 0.10
Ascorbic acid 0.05 0.05 0.05 0.05
Sugar 1.50 1.50 1.50 1.50
Monosodium glutamate 0.19 0.19 0.19 0.19
Black pepper 0.25 0.25 0.25 0.25
Sesame oil 1.00 1.00 1.00 1.00

Soy sauce 4.46 4.46 4.46 4.46
Starch syrup 8.20 8.20 8.20 8.20
Minced garlic 0.60 0.60 0.60 0.60
Minced welsh onion 1.00 1.00 1.00 1.00
Minced ginger 0.20 0.20 0.20 0.20
Pork back fat 15.00 15.00 15.00 15.00
Bread crumbs 2.80 2.80 2.80 2.80
Total 100 100 100 100
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2 gsiaith A4 F 5 A e ¥ -18°C
WEaoA] oF 1AIZF 5F Wkek ¥ 35S AAS o,
FH| L E(FX61E1, Angelopo, Modena, Italy)ollX] BE %]
TS 110°C/108] 270 FARE7F 74°Col] =ged
w7kA] 7HEEk). FRIeEe] 7] FUlFEE 40~45%
TN 7MY T EER A g AEIT
719 zE 7 B A BES 5°C YAIA 3087 W3k
o2 YdEZedgdl AFEERA| AHaTEHE 40 mL/m?/
day/atm, 7] 0.08 mm, 20 cm x 15 cm)dll ¥ ¥
E771(AZ-450E, Intrise Co., Ansan, Korea)S ©]&3}o]
g T 7 AuE TSI olek o] Ad ¥
Al AIEELE AR % -18°C WEIL(F-A200GD, LG Elec.,
Pyeongtaek, Korea)ollA] H#AsIHA] Zbzt 0, 45¢5F 90
A 5°C WA 22t Sl Eet the ol dEol| Aate
AL st

2 amyy

1) pH &%

pHE A& 10 g blender(HMF-1600PB, Hanil Elec,
Seoul, Korea)Z 6027 43 & 40 mLe| F75<t &%
Sk ¥ o&7](T18 Ultra-Turrax, IKA, Bonn, Germany)Z
o]&3te] 10,000 rpm/90xe] =S Z FAT $ pH
meter(SG2-ELK, Mettler Toledo Co., Ltd., Ziirich, Swit-
zerland)E AME-3ste] 57431 T

b

2) Thiobarbituric acid reactive substance (TBARS) ux
78]

Witte'2] ol wlg} fo] A57] F2E oF 20 ¢ 3
o] A ER ARSI AZg A FAES 1547 B9 g4
oA W]k T3 spectrophotometer(V-550, JASCO, Kyoto,
Japan)& AM&-310d, 530 nm X FEEE S
o] A3kl A 528 ¥3l>] TBARs[malonaldehyde
(MA)/kg meat] L2 &3S}

3) 32y ATER A (Volatile basic nitrogen, VBN) ¢t &
3

Conway'® W& Shibel] wle} &0 A517] ¥4 oF 10g
Feted AlEE AREsISiTE WA el 2t BAREA
S AEAE B2 F 1%\5110]131011 wo] 37°ColA 80%7H
)&t W7 B $ auto-burette(HWA-1620507, Vit-
lab, Aschaffenburg, Germany)S AR-3t>] 0.01 N-H,SO,=
A 3te] VBN (mg%) o2 4AHE3t3ith.

Al
Yz FEel MuE Lk 9591, a*zk 0.099F b*gk
2.0291 wHAl T == plateE ARESHA] calibrationdt TR col-

P

o FBEH

(s

BRI

7} 19

kol

orimeter(CR-300, Minolta Co., Toyokawa, Japan)S ©]-&3}
o A|E #HE] CIE L*(lightness), a*(redness)2} b*(yellow-
nessyats S48kt

5) a2+ 5%

Blender(HMF-1600PB, Hanil Elec., Seoul, Korea)S ©]&
slod 120%7F BA1E AR 9F 1022 1% peptone &< 90
mLel Y3 A 7](Bagmixer 400, Interscience, Saint Nom
la Breteche, France) 180% w3 th, 1 mLE AF 3}
o] S¥)E 9 mL peptone SN0l Ho] Il 2]
ulg] ZA$ viX](Standard plate count agar, Oxoid, Bas-
ingstoke, UK)ll 33 wjFale] 30°ColA 2¢7F vijedst &
et EE colony?] T& FHTE AT

6) 2d &%

Probe P/36RS “&213t texture analyzer(TA-XT Plus,
Stable Micro Systems, Godalming, UK)E ©|-&3}c] A]72
hardness("d =), springiness(®+’d =), gumminess(F2Hd)2}
chewiness({ 8y 22t 2314 wkEsle] 43190 &
A A RS FH9IE A5 FHE 7R} A=,
=015 27t 15 mm Z717F H=s ]Sl o] W 717]
9] test speedi= 2 mm/sec, 18]l distance= 10 mm=

7h7k A4 stel ST,

7) BsUN

AR AR w2z Fd 549 Rolol isle]

A ST T APAe] wF L YO 7

A 1099 B5AA 292 WA sle] ST ol
Z

(outer appearance), =27 (texture), & (flavour)2} ©]F (off-
odour)ll tate] 91 71 SHE=H(9: w9 =, 13 vl
G502 AN TEH7E A G A Ee B 3%
¢ 2T v Fidel AAs

8) HIN=
SPSS(Version 23 software, IBM, NY, USA)S ©]-&3}]
Duncan's multiple range test2 p<0.05 -f-2]EolA] 24

< Asskith
2y o o

1. pH

MDCMS] A71453S ga)st Ak A1 Wz AE9)
Y5 A% 5 pH A= Table 23} o] YeRHITE -18°C
Y zdsblA 72 2 A% ¥4E w7 pHE
A 27190 6.78~7.058] FEOE é 9590}, 4523}
e 6186400 $F0F T 7hahdhs A BAh
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Table 2. pH values of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat during frozen storage

Storage (days)
Treatments
0 45 90

NV . 6.18+0.01F 6.2440.02F

ch 6.78+0.01¢
Vo 6.21£0.01° 6.2740.01°
NV 6.2240.01P 6.3010.01¢

T1? 6.7940.01¢
Y, 6.234+0.01° 6.27+0.01P
NV 6.40+0.01¢ 6.46+0.014

29 7.0040.048
\Y4 6.46+0.014 6.4240.018
NV 6.43£0.028 6.474+0.014

39 7.05+0.014
Y4 6.40£0.01€ 6.461+0.014

DC: Control, PT1: with 20% MDCM added, ¥T2: with 40% MDCM 40% added, ¥T3: with 60% MDCM added, ¥NV: Non-vacuum

packaging (with ambient air), ®V: vacuum packaging.

AE: Means with different superscripts in the same column are significantly different (p<0.05).

Table 3. Thiobarbituric acid values (MA/kg) of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat

during frozen storage

T Storage (days)
reatments 0 45 %
o NV 01764001 0.161£0.01B¢ 0.254+0.0148¢
‘' R 0.168+0.038¢ 0.240+0.0148¢
1 NV 0.14040.02 0.153%0.01€ 0.2354+0.01¢
\% S 0.179%0.024B 0.239+0.018¢
9 NV 0.146.0.00 0.178+0.024B 0.25840.0348
\% o 0.178+0.0248 0.243+0.0148¢
39 NV 01404001 0.193+0.014 0.260+0.024
\Y% S 0.195+0.014 0.250%0.014BC

1-6): refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.

I &, pHE 90YANME 624~6478] FFOF, 4593}
Hutle o S7kehe 7 do] UERsth 0dAellA Azl
7 pHEHS T30A 7.05% 7P =A Jebtew, 127t
7.00, C3} Tlo] 6785 6.79% 7174 YAl Yeht Xa]77k
o]l ZelE B TH(p<0.05).

4597F pHEES T29] X3 X404 64302 7HF
A VEptor, theo® T3¢ F 9 I EH, T29
7NE24, T19] Rg 9 7124, o] 3g 2 2%
o7 Y UERITHp<0.05). 90D}l A o] pHRES T3¢
ZNZZTAAN 7P A VR e, T3] XFEd, T29
NEG AFAME MR FARBP UERAL, I theo R
T29] g 24, T19] §7] 2 13 243} co W24,
Col xR o2 Yept) HAF o2, MDCMe] 7}
Fo) EETE pHe S7Iske Ade] yehdet, o=
MDCMe®] pH7} 6.8~7.4%1 9} 712 E9] Fefo] =4
gfEo] g7) wEo R JAHE T,

o Fly b

2. TBARs di

MDCM®] H7rEs GEgh Ak 4A1S g2n] AlF
o] W& A% & TBARs ft2 Table 33} o] Uepsith.
Suh'®%= TBAZE®] 1 mg MA/Kg °1 =& SAEFS AW
o Abwf) wjFel] Awm|zlol|lA] HmiE 4 glokar siSic). kA,
Turner' = 2]5-2] TBAZIO] 12 mg MA/kgo|® =2 Als}
7} olu] ZA] WEE Aejek sk 0~0027F WE A%
T EE A2/ TBARs 72 0.140~0.260 MA/kgé] <
ToE AU A7) FIETE BRE AT
Al TBARs#kol S71sh= 7dak] YERsTE 094 TBARs
2 TIo] 0.176 MAkge Z A2+ F 7FE &4 45
Aok, M7 £ 2ol YRR 28kTh(p>0.05).
TBARsg 459719l Co] &7] 2 Aaxgs A 2E
Aglgte] SHgko] 0dAfN R} Frsle AFS e
ok A% 092F TBARs #kt Hlwsl S o, 224+ 5 T3¢
7] E 2327 Alselxe] TBARs#el 0.11~0.12 MA/
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kgQ 2 7P Ee W3l 2 1Y

A, 90U Aol 2] TBARsZES 453k} 7ho] T3 A2
Tl 7 A JElken, MDCMe] A7} g=50] Z7}+
S5 TBARs#HC] S71she A o] el ole
MDCM59] o] =852 FE gado] e Bu'®
2 WA o) Y5 A Folg} siujEk= il 9fs A
el ado] GAjo] X 7IRIg Aog F5HT) 1w
u, B 2Y Ais B o WEdt HE ) T e
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3. VBN &

MCDMe| 718 2elst Akt A Ha8] AlEe]
W A% F VBN w2l Wsh= Table 43} o] JERTh
S72 VBNgE SV ©hid Relale] SAslE Qe A
2 AaslgtEe) 712 Uepdta deiA o). VBN
e §AFY] AHEE Hrkhe 523 89l0)a, 53
WA 50 A FFe R
2y} AEAAHeM = 9852 2452 VBN 3
FS 20 mg% ©1&t= g5l Aok SA1Ee] VBN gk
5~10 mg% & wWj7F A3k, 30~40 mg% Heldl U
S 27] FuldAR B Qo0 2 Al 0-90
o A 717+ T 9] AlFe] VBN 5.13~17.27
mg%e] TEOE UEon, o) FaljdAld] wX|x] &
E FEoR waEd A% 27190 0dAel VBN
5.13~6.53 mg%2] FEoZ ZAFYom, 77 foH
2ol AATHP>0.05). 45YAtlA = 9.33~12.13 mg%®]
FEoldem, Mt T TG A F7E A=
TE 0.94~1.4 mg%e] #H2 7S Yo, A4 f

1o o rlo ol
o,

i

o2k fIATHp>0.05). 0L AlAe] VBN LS BE A
T7F 452N Bk SR8l o, 2] HedA A=

1z

P

o FBEH

(s

BRI

7} 21

kol

2ol wRA] gkt 2ol E Estar 909 Af K1
AlZoAe] VBN 2 MDCM H7} 53t A3
N EAG ABMET 8 A B FES BAY
(p<0.05).

4, M

MDCMe| #7k8 geleh Akt A1 g4v)e] s
A F Ax =4 A= Table 53 7o) Yebdth A4x
7] L*%k& MCDM®] H7kr<eol S718E idhke 74
o] Yepor, CAlEoIA 46.972 7HF =4 S8=A
oh LA 0xtel] Hlste], A7 459t ZHAsiqitirt
90 x}ol] ThA| =71 o, T1, T2 2 T3oAME 459U}
o} 90 Aol BT F7HeE Ao ' SHE k. MDCMe]
pH7} Solxm Lrgre] vrolbxitia wyd up Uoph,
Choi*?= MDCMe| o] F7I8pE Ligho] Hhshe
A Bl Busle] B Aol vehd e f
ARl ol AlEE WAISS] 7R SI7] e
Z AlgF

AR 2719 a*gke MDCMQ] F7145e0] 71842
= 24YE A4S BYET, ol MDCMe| = 3%
o] =7] wji#oll hemoglobin®] o] Eo} Rt ddolz}
3 IS, BE Az el|xe] 45Uk} 907k a*gko]
AZz71e vjal] @A SF=A 904 4 $ MDCM
A7y ol wE T2l 72T Aolel] a*ghe
Foldel S e A= il AFE7] bk Tlo]
11312 24=o] X2+ T 7F =2 2 HoloH, T2e
102002 7P @A S=AL, YA A8 C, T37F 7
7} 10587 109622 YElST WE A% 5 b*ake] Wsh
A= mreidon, 90t e] bk Be A2
A frelF zpol7t f1th(p>0.05). 282 & MDCMe] &
o] FolAFE Lk 7Aaetl, afphd Skl A

g 5 A

Table 4. Volatile basic nitrogen values (mg%) of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat

during frozen storage

Storage (days)
Treatments
0 45 90

NV 10.2741.62 16.80£1.40%

ch 5.1310.81
Vo 9.33%1.62 13.53+£0.81¢
NV 11.20+2.42 17.27+0.814

T1? 6.5310.81
A 9.80+2.80 14.47+0.818
NV 11.67+2.14 17.27+0.814

29 6.0710.81
Y4 10.27£1.67 15.87£0.81B
NV 12.13%0.81 15.874+0.814B
39 5.60+1.40 -
\Y% 10.73+2.14 13.53£0.81€

1-6): refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.
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Table S. Instrumental colour values of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat during

frozen storage

Storage (days)

Color parameters Treatments
0 45 90
o NV 46.9747.47A 44.49+2.10¢ 46.49+1.454BC
VO T 43.65+2.02€ 48.10+2.824
S NV 45,004 115" 48.63+3.194 47.68+2.474B
Le \Y% R 46.70£3.018 46.33+3.408¢
. NV AL1441 45C 43.98+2.68¢ 44.88+131°P
\Y T 41.59+3.16° 44.85+1.97<P
59 NV 41454162 41.19£2.03P 44.96+1.89°P
\Y% T 40.9241.69° 44.24+0.99°
. NV 45540.86° 4.71£0.498 5.0840.914
\Y% R 5.79+0.60* 4.19+0.70°
- NV 4.89-40,605C 3.58+0.83¢ 4.27+0.49°
i \Y T 3.7841.05€ 4.83+1.108€
a
- NV 531405147 4.58+0.738 4.98+0.66°
\Y% T 4.9540.77° 4.4240.44P
= NV 5 6340707 4.65+0.46° 4.2340.74P
\Y% DA 4.89+0.428 4.684+0.475€
NV 10.62+1.24¢ 11.42£0.82
C 10.58+0.875€
Vv 11.7440.994 11.20%0.95
- NV 113140704 11.37£0.63B 11.11+1.24
o \Y% T 10.79+1.038¢ 11.56+1.33
- NV 10204 1.03C 11.71£0.634 10.9840.75
\Y R 10.3940.78¢ 11.26+0.67
NV 10.65+1.08¢ 11.09+0.55
T3 10.96%1.094B
Vv 10.58+0.86 10.96+0.74

16). refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.

Table 6. Total aerobic counts (log CFU/g) of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat
during frozen storage

Storage (days)
Treatments
0 45 90

NV 2.2440.01°¢ 2.4440.038

ch 2.15+0.154
Vo 2.20£0.01°P 2.3940.048¢
NV 2.09£0.01F 2.514+0.014

T1? 1.9240.08¢
\Y4 2.20+0.03F 2.2940.01P
9 NV | 040,06 2.21+0.03°P 2.5340.02"
\Y4 o 2.1840.02P 2.3610.03¢
NV 2.38+0.014 2.5340.014

39 2.33£0.038
\Y4 2.33%+0.03" 2.4440.078

16): refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.
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Table 7. Texture analysis of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat during frozen storage

Storage (days)
Parameters Treatments
0 45 90
1 NV N 1,835.4434.34B 1,767.4£94 848
ch 1,970.3+147.2
Vo 1,924.9+45.34 1,839.5£90.84
NV 1,848.1+99.68 1,737.8+8.7B
T1? 1,911.4+271.65
Hardness v 1,909.2+£69.44 1,810.2£46.6"B
(kg/m’) NV 1,826.51+82.54B 1,737.0£24.6"B
2% 1,892.9£180.0° - —
A% 1,872.54+90.4 1,805.6+65.3
. NV 1,767.24£99.48 1,704.6+59.08
T34 1,873.3+£222.38
v 1,857.1455.048 1,798.0£42.3AB
NV . 0.75%0.034BC¢ 0.72+0.03B¢
C 0.6910.04
v 0.6910.04¢ 0.75£0.014B¢
NV 0.76£0.014B¢ 0.70£0.04¢
Tl 0.7540.08B¢ S B
Springness v 0.73£0.05 0.75%£0.07
(%) NV 0.7940.034B 0.7940.05*
T2 0.784+0.06"B 5C o
A% 0.7610.07 0.7810.02
NV N 0.78+0.05AB 0.81+0.034
T3 0.8310.08
v 0.8440.124 0.79+0.024
NV 1,234.4183.44B 908.6+108.4°
C 1,149.3+123.54B - -
A 1,117.8+52.48¢ 995.0+45.6P
NV 1,221.3%+51.14B 970.84+105.6°P
Tl 1,058.5+218.08
) v 1,122.31+89.98€ 1,018.8483.98¢P
Gumminess -
NV 1272.7£19.3% 965.34+33.4<P
T2 1,132.0+171.24B
v 1,078.8+£158.6€ 1,172.2£99.1B€
NV 1295.7+64.64 1,223.8+£62.88
T3 1,308.91+164.44
\Y 1,229.7+127.048 1,498.9+330.54
NV 5 928.2+105.14B 657.8+75.1P
C 789.8+74.8 - 5
A% 768.8+69.9 746.7+£46.9
NV 5 923.6+41.34B 683.81+109.6"
T1 796.3+£178.8
) v 819.84+123.88 765.6+141.0°P
Chewiness
NV 5 1,004.0£26.24 763.7+£72.4P
T2 885.2+175.3 - v
A 820.21+165.8 918.3166.3
NV 1,004.0+111.34 088.4+79.3B
T3 1,090.2+158.54
A% 1,026.0£162.0* 1,188.1£259.74

16): refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.
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Table 8. Sensory evaluation of Tteokgalbi made from spent laying hen meat and mechanically deboned chicken meat during frozen stor-
age

St d
Parameters Treatments orage (days)
0 45 90
b NVY S 1406 7.0£0.8 6.6£0.8
Vo T 7.4%0.5 7.0£1.0
- NV $2404 7.3%0.5 6.6+£0.9
A4 T 7.6+0.7 6.8+0.8
Outer appearance
NV 7340.8 6.1£1.4
2% 8.140.5
A4 7.1£0.9 6.1£0.8
39 NV $340.5 6.910.9 5.8%1.5
A4 T 7.2+0.9 5.8+1.2
NV 7.1+£1.04 6.0+£0.44B
C 8.410.6
A4 7.440.8" 6.6£0.74
NV 724074 5.7£0.94B¢
T1 8.2+0.7
Offod \Y 7.340.84 6.410.9B
-odaour
NV 7.340.84 5.3£0.95¢
T2 8.140.5
v 7.340.8" 5.910.94B¢
NV 5.84+2.08 4941.1€
T3 7.8+0.7
A% 6.910.948 5.941.3ABC
NV 7.540.84 6.8+0.44
C 8.54+0.54
A4 7.340.8" 6.8+£0.4%
NV 7.340.8" 6.110.6B
Tl 8.340.6"
\Y 7.340.84 6.2+0.6"
Texture
NV 7.2+0.74 5.940.848
T2 7.740.58
A4 7.0£0.6B 6.4+£1.14
NV 6.1+0.8B 5.2+0.98
T3 7.240.4B
\Y 6.9+1.0°8 6.2+1.34
NV 7.0£0.94B 6.7£0.8%
C 8.240.6%
A4 7.340.8" 6.6£0.94
NV 73+1.04 6.2+0.8
Tl 8.0+0.548
\Y 7.440.6% 6.61+0.34
Flavour
NV 7.3+0.74 5.841.0°8
T2 7.610.6B
A4 6.910.68 6.2+£1.34
NV 5.811.4AB 4.8+1.28
T3 7.540.68
\Y 6.5+1.38 5.7+1.34B

1-6): refer to Table 2, AC: refer to Table 2, The measured values are meantstandard deviation.
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