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Abstract

Purpose: This study aimed to investigate the effect of grape skin on the physicochemical properties and sensory score of ground pork
meat. Methods: Four types of ground pork were evaluated: TO without grape skin, T1 with 0.3% grape skin, T2 with 0.7% grape skin,
and T3 with 1.0% grape skin. Results: There was no significant group wise difference in VBN content, L-value, b-value, chemical
composition of raw and cooked meat, cooking yield, water holding capacity, moisture retention, fat retention, hardness, springiness,
cohesiveness, gumminess, chewiness, taste, texture, juiciness, or palatability. Total polyphenol content was highest in T3, and DPPH
radical scavenging activity was highest in T2 and T3 (p<0.001). The pH was highest in T0, and was lowest in T3 (p<0.001). The a-value
of T2 and T3 were significantly higher than that of TO (p<0.05). Flavor was highest in T2 among samples (p<0.01). Conclusion: The
study results suggest that grape skin may be a useful ingredient in ground pork meat in terms of antioxidant potential, color and flavor.
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Table 1. Formulation of ground pork meat containing grape skin

powder
. Ground pork meat”
ok Ingredients To 1 ™ -
Pork meat 68 68 68 68

Pork back fat 20 20 20 20

Salt 2 2 2 2

Ice water 10 - - -
- 10 - -
- - 10 -
- - 10
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Rajini PS 2008), ¢}X7l%= 3}3]9} #|(Rodriguez-Carpena
JIG 5 2011) 59 FEAYE o] &3 ATl =H0]
i e HE F
T4 5
P

= =
—=T,

O

=

1.0% Grape skin water

7VERT} 7FAo] BRIl &3t A7) wEol(Huang B 5
2011) X5 (Bafion S & 2007), Ev}E #3|(Singh N &
powder; T3: ice water with 1.0% grape skin powder.

0.3% Grape skin water
0.7% Grape skin water
Y T0: ice water without grape skin powder; T1: ice water with
0.3% grape skin powder; T2: ice water with 0.7% grape skin
5
g

A z3}aL

MAR SR 717 Ho| AH|H
Taiwan)2 587 E3ste] Az A= 234
7 12 mm, 27 50 mm, A 35
A

=

FojA AL Aot
IT=
st Agd=E o] 8| AT Xk
o2 JhEstal Atk E& THEES
B Iy X, &7] 502 FAEY Om(Gonzalez-
Centeno MR 5 2014), L= A FF2| <F 20%0l 23t
TKSpanghero M 5 2009). =5 FAFEo| Shfm 2]o]/d
fr, @, HIE C 5& QA F¥A 7HAE A
T 9O H(Hernandez-Herrero JA & Frutos MJ 2014), &
gl A2 1¥8YS dista, s Es, ¢ o
% o2 UAANA AFFZ o]8T + JATHHui C
S 2010), dA= diFE PS4 ARR ol&stal St
(Beres C 5 2016). E&= FAHe-g SAFl 283 B¢ & P2 S5t
= Sagdic O 5(2011)¢] ZE BAES 713 -S3jjE o8 AYPI F 4°Col|A] 48A 4T T 4
o] 421§, Bafion S 5(2007)9] EE=ME H7IG %
JEle] A4, Carpenter R 5(2007)0] Z=X 9] =50l 2, & Ed|Hs=& S8
et dakst 24 So] HuHa A opHe SAF % ZH =52 Folin-Denis W (Folin O & Denis
I xx FibEol] #gk AFte vHIgE AA otk W 1912)& ©] 839tk & A8 89 02 mL9} B
B d7e vdd gl 224 I TS Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich Co., St.
o]-gdto] FEALAL] Ajo|& {AFH FHAF G A Louis, MO, USA)E E3at] @aolx 3023 WAz
7168 HAF AxY 7|2AERE 47 st 2SS 3 BT A(UV-1800, Shimadzu Co., Kyoto, Japan)S
o FEANF Hrbetal olstery S WeSAE A o] gsie] 750 nmol A W-ele] FREE ST of
7Fsksith. o) #FEZQ tannic acid(Sigma-Aldrich Co., St. Louis,
MO, USA)Z mlg] 24e &40 F4= o3t vl
II. 7z & giH st ZEdlE S ST
1. EMES M= 3. DPPH 2iC|Zt A7 &M =X
BHES AxE 93 =5 IA SAHEWHS DPPH(1,1-diphenyl-2-picrylhydrazyl) 2}0]Z &7 &4
A5 Aol Ax g e wok AT As z=ge plois MS(1958)9] Wl 23U = AR 5
TSt ol 8stion, FA= HESA 2ofd= AT gl 0.01 M phosphate buffer(pH 7.4) 20 mLE 7}3}4
I AAzAs AARAG =5 sARS BT 10000 pmold 202 59 FRET(Ultra-Turrax  T25,
(IS-128, Tlshin Machine Co., Dacgu, Korea)& AH8-5t] 3 IKA Laboretechnik Co., Staufen, Germany) 3,000 rpm || A]
mmE TS EEAT= Campbell Early &2 79 YA E-2] 3} (VF-6000CF, Vision Scientific Co., Daejeon,
stol 53h S Relshal, 1 E 70°C DIARTT gorea) 1 AZNL olgBAT. AR FEE 4 mL}
(FO-450M, Jeio Tech Co., Daejeon, Korea)oll Al 24A|17F & DPPH (Sigma-Aldrich Co., St. Louis, MO, USA) 1 mLE
Az F BHste ol gsiitt AuEE2 FFrol E3stal, AolA 307 < WAF F ice bath ‘ol
! 1.0%E BAMAA Bl =Sl HUst A Hree 87 B 520 nmollA F35(Shimadzu
Co)E SAsIR o, ofefjo] 2ol ozt A& 4h=3t
2F 2%, B4 %},
=] DPPH free radical scavenging activity (%)
3 _ (1 _ Sample absorbance 100
Control absorbance
2016; 32(3):290-298

(ﬂ_
2+ 0.3%, 0.7% 2
At B =82 midn S-S Table 13 2t} &, T
(T0)S =8 FA] 68%, SAM 20%,
EE=I] 0.7%E zd
2 393 Wt 10%s 22 Jrrely &%

3] 1.0%

10%, T1S =33 03%E 73 W5 10%, T2+
3 W24 10%, 283 T3E
1

£ %
71(SP-800, Spar Food Machinery MFG Co., Taichung,
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4. TBARS &4

2 E52 TBARS(2-thiobarbituric acid reactive sub-
stances)i= A5 2 g2 perchloric acid(Junsei Chemical Co.,
Tokyo, Japan) 18 mL<2} BHT(Sigma-Aldrich Co., St. Louis,
MO, USA) 50 pL2} 3] +#23}stal(IKA Laboretechnik
Co.) 9FA|(NO. 2, Whatman, Sigma-Aldrich Co., St. Louis,
MO, USA)Z 33k ol 2 mLol| TBAA|I2H(Sigma-Aldrich
Co., St. Louis, MO, USA) 2 mLE 7}8}3 531 nmolA]
3% %(Shimadzu Co.)& A3t Uehd #h-& Al kg
5% mg malondialdehyde 2 A4FI THBuege AJ &
Aust SD 1978).

5
=]
s

I8

g

5. VBN &% &%

4 E=8-2] VBN(Volatile Basic Nitrogen) 3-8 conway
dish(DBGL-60, Korea Ace Scientific Co., Seoul, Korea)E
o] 83t w]3EH4kH (Korean Food and Drug Administration
2009) 0.2 =3It F AR 2 g2 575 16 mLo} 20%
perchloric acid(Sigma-Aldrich Co., St. Louis, MO, USA) 2
mLE 7 #Z3F(IKA Laboretechnik Co.) HA4I&E
3Fo(Vision Scientific Co.) FoIZ AE5HS AP gHo
Z o] g3l¥th A= 1 mLe 50% KoCOs3(Duksan Pure
Chemical Co., Ansan, Korea) 1 mLE conway dish(Korea
Ace Scientific Co.) ¢JAo ¥i, Wi S4HETA
(Samchun Chemical Co., Pyungtaek, Korea) 1 mLE 37}
g & 37°ColA 80 &t WAIF T 0.01 N NaOH
(Oriental Chemical Ind., Seoul, Korea)Z Z}A3}l31 VBN
Fue Fehach

6. pH &3

B Ege pHE U7]exolA pH 407 pH 7.0
buffer® HAT Feld=o] F2E pH meter(MP 220,
Mettler Toledo GmbH, Schwerzenbach, Switzland)S ©]-&
st &gk Al 10 g S/ 40 mLE 7 #2333t
o A3

7. Mz =8

=52 A= AAA|(CR-400, Konica Minolta Inc.,
Osaka, Japan)E ©]-&38}o] T Z(L-value), 24 =(a-value)
2 G E(bvalue)E SSIATE AMERAS st A}
-3k calibration plate®] L-, a- 2 b-value a2 247}
92.81, 0.27 3 1.83°]31ch

8. dHtgd=

=X
|1 o

TETFE 105°C W7tz o g A, =
e ol 2 B4 7 (Tecator kjeltec auto 1030 analyzer,

Tecator, Hoganas, Sweden), =AW Z|%E247](Soxtec

2016; 32(3):290-298
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system 1046, Tecator, Hoganas, Sweden)Z &213}%] T}

9. &8, B8, +EHR{E ¥ KLEHRE ZH
“E(cooking yield), TEE f-&(moisture retention), A
WE f-E&(fat retention)> ofefje] 2o 2 A4S S H(EL-
Magoli SB & 1996), 7}8-2 7}~ 28| AA|(RFO-900,
Rinnai Co., Inchon, Korea)ollA A 2% 75°C7} H %
2 3l¢th. R3S Hoffman K 5(1982)9] Wil whet
A A ©] El(DC0300, Pklab Co., Seoul, Korea)ol X <715
AAT A=) 2o AR 0.3 g& &7%E 3, planimeter(X-
Plan, Ushikata 360d II, Worth Point Co., Atlanta, GA,
USA)E 58 of5x] $lo] Uehd 5o dxe 7o,
So] AL $Re| WHOR e o Sk

Cooked weight (g)
X
Raw weight (g)

Cooking yield (%) = 100

Moisture retention (%)
_ Cooking yield (%) x Cooked moisture (%)
100

Fat retention (%)
Cooked weight (g) x Cooked fat(%)
= X
Raw weight (g) x Raw fat(%)

100

10. =54 &3
EHESS] 22702 7 S(hardness), THJ(springiness),
334 (cohesiveness), 7/d(gumminess) = 43 A(chewi-

ness)< rheometer(CR-200D, Sun Scientific Co., Tokyo,
Tapan)& ol83je] ZAsAT A% w4 2 SRHL
round adapter 25" © =2 table speed 120 mm/min, graph
interval 30 m/sec, load celllmax) 2 kg& o2 =43}
Gt 28]ar A4S peak max x cohesivenessZ, 343
2 (peak max/distance) x cohesiveness x springiness% UE}

R

TH7HY 109l o3t =
9] vt FH|, 227, A4
2D AAAHQ 71EA thate] 7P Eth(like extremely)
£ 74, 7P JYmtkdislike extremely)E 102 3= 7
d 71RO ST

8}
olr
b
>
rr
ol
T,
>
N
(i e

12. SAXz2|

B AFoA Aozl A AAEL SPSS Statistics(ver.
14.0, SPSS Inc., Chicago, IL, USA)S o|&3le] A A
gt o, Z47ko] AlgsEe g A= W+ETHA}
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2 Uittt fo8dAge EAHEA S & 3 p<0.05,
p<0.01 2 p<0.001 =FollA] Duncan’s multiple range test

g AAST

m. zZo ¥ o

1. £ Za|nhlE &2 DPPH 2iC|Zt A7{s, TBARS,
VBN &% 3 pH

27 EHES(T0), 03% EEHIE 73 £
T (T1), 0.7% 3 EHES(T2) 12 1.0% 3k

EHAES(T3)e £ Z89E %, DPPH Sz &A%,
TBARS, VBN & 2 pHE 233+ 3= Table 29 2
o To, T1, T2 ¥ T3¢ ¥ Zgsls TF 22 3.49,
5.93, 8.05 2 9.17 mg/100 g& & =3}y Hrleko] wo}
ALE =718 tHp<0.001). ZEHE ARS 2159 2
2k ARHER el FRLstAl SAsta lem, A
P Z-S HGSIAIA 4SS oAskE EZZA Jang EH
5(2013)2 = o= oF 23 mg/ge] ZElHE A&l
FHrEo] Qom, Beres C 5(2016)2 X5 FAEo&=
°F 22-42 mg/100 go] Ffr=o] Utk BT Lee
NL 5(2015)2 ZE¥E AES /3 dxE Hr1e
S AR EYHE AR IR FteiA B
ATt 2o s Yok

DPPH UL AAF S tET0| 1048%=EA E=3}
o Hrlge| S7VErE FoshAl S7Fsk T3+ 32.04%
=2 YeRAthp<0.001). DPPH gtz A7%0] o
2bsR] o] 2 Z1o 2 A#A A2 M(Jeong IS T
2014), Jin SK 5(2014), Yoo SS & Ko SH(2014)= =
HE o] B&4= DPPH Uz &7 %0] Hopxith

EEaks] 2717 RAES ] olss - e A B4 )= g 293

a1 stedA] B AFte] AR} frAkstTh

TBARSE A &4ksle] X291 aldehydeAl©] malonal-
dehyde®] %8 UM Ao g2 A ZAJgo] o S§AF 9
A A EZ 0]-8-5ka QTHRaharjo S & Sofos N 1993).
B ATE 259 E BES) HUletAe A9 484
7 AR EH =S Aksle] AP e vX = IS
AEs] f5te AASkETE. TBARSS A3= TO, T,
T2 2 T37F 242+ 0.39, 0.27, 0.20 2 0.21 mg MA/kgo 2
ZEIIE 0.7%T2) L 1.0%(T3) F7Fe Eaj=80]
Al VEFATHp<0.001). o283 Az ZEss ol
2 =52 TBARSZF Bl H3kthH= Choi YJ 5(2015)
Ao} vpdS Hr7ket BE52 TBARSZE O SUTH=
Juntachote T 5(2007)] A3} Yx|sh= 7aFo|Ath

=59 VBNEIHEE71d4) S 9.54-9.78 mg%
Ato]E A ZE el o3k Apol7t flojA] 2x=Ha] H
7te] FEFe] gle ASE Uehith SAFS] VBN
2 25 o EAjsts gl Eaaie) nAEe] &
HI3H= E4FEC 98t IS Zo] ofnjiito = {3
=i, o]Zo] Alite] FA-ge ofste] AHE EEEA
(Li H %5 2015) VBN gHo] o nmAEe] Qo] =
o 2 4= tKRuiz-Capillas C & Moral A 2001). SA)
vt AFe 8 ol= 2152] VBN 3 20 mg% ©]
I 733kl AtHKorean Food and Drug Administration
2009). ¥ Ao A= HEHIEE HUIRE ESAAIA
o] VBN &l #}o]7} §ith= Ha SR 5(2015)] ZA¥}e}
NEd FE229 A7 E4l=59 VBN &3l 43
0| X %] TH= Choi YJ 5(2015)2] Ax}o} FALSHIT

B =89 pHE TO, T1, T2 2 T37} 242} 5.59, 5.56,
554 2 5522 To7F 7P =31, T37F 73 Sold ==
73] FH7EEFe] pHell ok FaFS mAHTHp<0.001). B

r Lo ur wo

Table 2, Total polyphenol content, antioxidative activities, VBN content and pH of ground pork meat containing grape skin powder

Ground pork meat"

Items F-value
TO T1 T2 T3
Total polyphenol (mg/100 g) 3.49+0.417 5.93+0.25° 8.05+0.46" 9.17+0.34° 136.443"
DPPH radical scavenging activity (%) 10.48+0.47° 20.92+0.78" 31.32+0.77° 32.04+0.88" 561.559""
TBARS (mg MA/kg)” 0.39+0.02° 0.27+0.01° 0.200.02° 0.210.02° 91.645""
VBN (mg%)” 9.78+0.46 9.64+0.30 9.54+0.42 9.56+0.39 0.232
pH 5.59+0.01°" 5.56£0.01° 5.54+0.01° 5.52+0.01°¢ 28222

Y T0: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;

T3: ice water with 1.0% grape skin powder.
? MeantSD.
? TBARS: 2-thiobarbituric acid reactive substances.
“ VBN: volatile basic nitrogen.

*d Means in row a-d followed by different superscripts are significantly different at p<0.001.

http://www.ekfcs.org
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o ATASo] ASA|To| ABHEuo} 222 H7}
& A5 HE Fhe 7w°ﬂ o|ste] pH7} wrolzich
AL Hasteled, Kim MH 2(2015)& ofZUo} Bure
A718 =8 E), Devatkal SK 5(2010)& HFAA +%
= A7RRE =5vE e pH7} Y zLRT ottty 3%
o} B AFoMZ X% $HF-H oxalic, tartaric, malic,

fumarlc acid S(Ahn HJ & Son HS 2012)°] E3]=-8-2
& 9 sk dlle] | ZloE dAdHTh

2. M

=50 £HA Y7o ANes 43 A= Table
33 2o} EHATol 9 Lvalue(BE) 2 b-value(34)
5)9 A5 A=E Atolol] 73 ZFol7t JIAARF a-value

ANE)E 137} 7P &1, T07F 7H St (p<0.05). Ul
BT AT - D bvalued - AIZE Aol

Korean ] Food Cook Sci

ot ztol7b fIAIRE a-valuew T37F 7H¢ =41, TO7}
7 SEUTHp<0.05). A1S5AFY] s 4lslel] o3t
FAE 2] metmyoglobin®] F &S 1| X ¥ (Sanchez-
Escalante A 5 2003), A& 372 Zds AHE0]
metmyoglobin®] S JAITh= o=z dEHA U
(Huang B % 2011). & AFolA 22339 E 75 24
=59 a-value7} =2 A2 RBAXE Tt 377Gl A
e e ZEjEls Aol 4EE JAISt U
Bl A o] (Hui C 5 2010), =3+ L =3}9]2] anthocyanin
A 2~(Chang EH 5 2013)7} FEFE vAHA YERE AR

et
3. Yty
LSS YR BHESY YRR HF

— é
= Table 49 2Th 59| 47(59.34-60.21%), THaHz

Table 3, Color values of ground pork meat containing grape skin powder

Ground pork meat’

Items F-value
TO Tl T2 T3

- External color -
L-value 60.44+0.79% 60.22+1.17 59.79+1.02 59.14+0.96 1.002
a-value 10.41+1.01° 11.73+1.09" 12.90+0.57" 13.37+0.47° 7.592°
b-value 12.31£0.57 11.96+1.09 12.18+0.65 12.07+0.94 0.100

- Internal color -
L-value 63.46+1.07 63.48+0.55 62.88+1.10 62.47+1.00 0.792
a-value 12.39+1.11° 13.22£0.36™ 14.180.49 14.69+0.37* 7.179"
b-value 9.59+0.44 10.13+0.78 10.00+0.67 10.00+0.80 0.357

Y T0: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;

T3: ice water with 1.0% grape skin powder.
? Mean+SD.

*4 Means in row a-d followed by different superscripts are significantly different at p<0.05.

Table 4, Chemical composition of ground pork meat containing grape skin powder (%)

Ground pork meat"

Items F-value
TO Tl T2 T3
- Raw meat -
Moisture 60.21+0.87” 60.18+0.73 59.82+0.64 59.34+0.43 1.060
Protein 18.59+0.56 18.75+0.87 18.95+0.20 18.91+0.77 0.189
Fat 20.67+0.31 20.72+0.58 20.77+0.58 20.76+0.36 0.026
- Cooked meat -
Moisture 59.50+0.74 59.19+0.17 59.08+0.48 58.74+0.52 1.150
Protein 20.77+0.68 21.11+0.61 20.86+0.64 21.12+0.67 0.220
Fat 18.65+0.57 18.87+0.90 18.75+0.76 18.79+0.67 0.044

Y T0: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;

T3: ice water with 1.0% grape skin powder.
? Mean=SD.

2016; 32(3):290-298
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(18.59-18.95%) = A8}+2K(20.67-20.77%), 7FE8-2] & F9] &, By, FEEF
(58.74-59.50%), TH2(20.77-21.12%) = A|-3HaK(18.65- 7} ATH= Choi YT 5(2015)2
18.79%) A &E ol o7t 2bo|7} itk £ A+l

{o
o o
%
e,
?L:
£
o

A LA 1.0%7HA19] ke =5 IRk ol 5 7|AIM ==zt
FFL vlAA o, olzd Az e W EEAvlE Ae BAESe) MAF zARoeA
B ESS) dugEel UL vIAA QUTHE Chol VI zma Aw, w4, SR, 44 2 484l Ane
5(2015)9] Ao} FARRIAT Table 63} 2T} AT A%, WA, S, A4 2 4
YL ABE Alel F2I7 Zol7} glojn EEvjue
4. 8, B8, s2ERE R XLERE A7t BAESS] AR 22T 9Fe mHA LG
SAFNAN 5L NI A SR ) fF th SAFS T AL FEGY, 4w 0719 g,
% lsh= e o] Agtsde UehalAleson-Carbonell — H7F=o] T/ Tl 9FE A 5 A2H(Song HI &
T 2005), RFHL 28 AZE Aol RS THI 2000, AWFFL AT, $HA, MUY 5 HFE 2

01 7HFo] = 592 Ueh= 2 S Z(Huff-Lonergan E loz A83tH(Young LL 5 1991). I8]31 Tl 9]
& Lonergan SM 2005) &, X8, SRR S 2 A Abstol]l o3k A ofst= 71 AR 2470 A
of

HAggo] oW o4, v 22 227He AR Tt 4eA QthLala MS & 2011). £ Aol A&
o BHESe] 58, By, FRERS 2 ANEAGS HEFLE Y3 =A4 WollA AR OH, ARE Aol
< A3 A= Table 59} 2t} &2 79.81-80.49%, of =Esteka) x| tglaro] i, A WAL YeRy =
HFE e 8532-85.70%, THEFES 46.99-47.90% L& VBN gtgo] ztol7h UA7] wiizell 71A1% =23+e] 2b
I AR AEL 72.07-73. oz%i zxFn Hrlo) o3 o]7} glE Aoz FtHL)

FEFE stk olEd Ades A ¢ AYe e
EHE=FY 78, B5Y, FEEFE 27t it= 6. ZsEM
Lee KS 5(2012)9] A3} RIgd] FE2&5 A7 &4 TeAus W7l BT BsEMow ©r Zu|
Table 5, Cooking parameter of ground pork meat containing grape skin powder (%)
Ground pork meat”
Items F-value
TO T1 T2 T3
Cooking yield 80.49+0.72% 80.19+0.64 79.81+0.57 80.00+0.78 0.552
Water holding capacity 85.61+0.71 85.70£1.16 85.37+1.08 85.32+1.15 0.091
Moisture retention 47.90+0.77 47.47+0.34 47.15+£0.52 46.99+0.82 1.173
Fat retention 72.77+0.77 73.02+0.44 72.07+0.67 72.42+0.66 1.308

Y T0: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;
T3: ice water with 1.0% grape skin powder.
? MeantSD.

Table 6, Texture profile analysis of ground pork meat containing grape skin powder

Ground pork meat”

Items F-value

TO Tl T2 T3
Hardness (g/cm’) 2.04+0.10” 2.09+0.09 2.08+0.12 2.1140.10 0.263
Springiness (%) 45.63+1.40 45.51+0.65 45.46+0.62 45.46+0.73 0.023
Cohesiveness (%) 43.82+0.79 43.93+1.24 44.20+0.83 44.25+0.54 0.162
Gumminess (kg) 102.15+3.75 101.84+2.62 101.72+2.62 101.82+3.29 0.011
Chewiness (g) 12.24+0.42 12.49+0.75 12.58+0.49 12.130.32 0.495

Y T0: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;
T3: ice water with 1.0% grape skin powder.
? Mean£SD.
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Table 7. Sensory score of ground pork meat containing grape skin powder

Ground pork meat”

Items F-value
TO T1 T2 T3
Taste 5.00+£0.67” 5.10+£0.57 5.30+£0.48 5.20+0.42 0.566
Flavor 4.30+0.48° 4.80+0.79" 5.40+0.70° 5.30£0.48" 6.507"
Texture 5.70+0.82 5.80+1.03 5.50+0.71 5.40£0.70 0.488
Juiciness 5.80£0.79 5.80+0.42 6.00+0.67 5.60+0.52 0.706
Palatability 6.10+0.74 6.200.63 6.500.53 6.30+0.68 0.695

D TO: ice water without grape skin powder; T1: ice water with 0.3% grape skin powder; T2: ice water with 0.7% grape skin powder;

T3: ice water with 1.0% grape skin powder.
? Mean£SD.

“4 Means in row a-d followed by different superscripts are significantly different at p<0.01.
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