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Physicochemical Properties of Pork Patties with Tangerine (Citrus unshiu)
during Refrigeration Storage

Jong-Wook Lee' and Gang-Won Choi'*

'Dept. of Life Sciences, Yeungnam University, Gyeongsan 38541, Korea
’Dept. of Optometry, Daegu Technical University, Daegu 42734, Korea

ABSTRACT

This study was carried out to investigate the effects of tangerine (Citrus unshiu) peel on the physicochemical properties
and sensory score of pork patties. Four types of pork patties were evaluated: TO without tangerine peel, T1 with 0.3% tangerine
peel, T2 with 0.7% tangerine peel, and T3 with 1.0% tangerine peel. The pH level changed based on the storage period. The
pH levels of T2 and T3 were lower than those of TO and T1 during storage. The L-value (lightness) of samples did not
significantly change, and showed no significant difference during storage. The a-value (redness) decreased during storage, and
that of TO was lowest among the samples. The b-values of samples did not significantly change, whereas that of pork patties
with tangerine peel was higher than that of pork patty without tangerine peel. The TBARS increased with a longer storage
period, and the values for T0, T1, T2 and T3 were 0.82, 0.32, 0.26 and 0.26 mg/kg, respectively, after 10 days of storage.
DPPH radical scavenging activity decreased with a longer storage period, and those of T2 and T3 were significantly higher
than those of TO and T1. The VBN contents of TO and T1 increased with a longer storage period, and that of TO was highest
among the samples. Water holding capacity decreased, and cooking loss increased, whereas those of samples did not significantly
change during storage. Hardness and chewiness increased while springiness and cohesiveness decreased during storage. The
results of this study show that tangerine peel is a natural antioxidant, due to its antioxidative activity and does not affect physical
characteristics. Therefore, addition of 0.7% tangerine peel may be suitable for manufacture of patties.
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1. =& Patty M=

=5 patty AIZE 9% =5
%%Hﬂzﬂmﬁﬂﬁﬁﬂﬂﬂdﬁ%?ﬁﬂdﬂ
Romn, FA= FEat Bolde A A 2AS AA
St =8 TR 9 SRS H47](1S-12S, Ilshin Machine
Co., Daegu, Korea)E A-83t 3 mmz 4313 cth a2
53 gAd S wElsta, 44E 70C E30271(FO-450M,
Jeio Tech Co., Korea)ollA] 24417t B9t A3 & Ha5)c]
o]B.ﬂ.oﬂq. 7@;1HUL_O_ ZJ 4 ] ¥zt . 3%, 0.7% 2 2 1.0%
£ 2AA 5 pattyell H7FSIATE =5 patty©] W&
< Table 13} 2t} HZTHT0)L =5 T4 68%, A 20%,

Table 1. Formulation of pork patty containing tangerine
peel

Treatment"
Ingredients

TO Tl T2 T3
Pork loin 68 68 68 68
Pork back fat 20 20 20 20
Salt 2 2 2 2
Ice water 10 - - -
0.3% tangerine peel water - 10 - -
0.7% tangerine peel water - - 10 -
1.0% tangerine peel water - - - 10

Y TO: ice water without tangerine peel powder, T1: ice water with
0.3% tangerine peel powder, T2: ice water with 0.7% tangerine
peel powder, T3: ice water with 1.0% tangerine peel powder.
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2F 2%, WA 10%, T1-S B2 ol 244 03% 24T
N 10%, T2 0.7% 24k 10%, 123 T3E 1.0% FAtd
10%E 47 718k, £%71(SP-800, Spar Food Machinery
MFG Co., Taiwan)® 57+ E3ste] Azt A= =
& patty= AE = Hste] FA 12 mm, 27 50 mm, FA| 35
gl 2 A3 T 4TolA 10d B B GshHA A3

ATk

2. pH

=5 patty2] pHE= 7] 2%=0lA] pH 4.03} pH 7.0 buffer
2 By felxd=o]l 2% pH meter(MP 220, Mettler To-
ledo Co., Schwerzenbach, Switzland)S ©|&3lo] E4j3F Al
10 g} TFF 40 mLE A wEste] SH5ch

3. ME

=5 patty2] A== A}FA(CR-400, Konica Minolta Inc.,
Osaka, Japan)E ©]-&-3lo] X (L-value), &2 =(a-value) 2
S (b-value) & S 3FATE MRS 95t A& ca-
libration plate®] L-, a- 2 b-value= Z2+2} 92.81, 0.27 2 1.83
o191tk

4. TBARS

=5 patty2] TBARS(2-thiobarbituric acid reactive substan-
ces)= A& 2 g2 perchloric acid(Junsei Chemical Co., Tokyo,
Japan) 18 mL <2} BHT(Sigma-Aldrich Co., St. Louis, MO, USA)
50 uLE A wAsta, oJ@et o 2 mLol| TBA A<k
(Sigma-Aldrich Co., St. Louis, MO, USA) 2 mLE 7}3tc}. 531
nmol| A &F=(UV-1800, Shimadzu Co., Kyoto, Japan)S
Aote] Yehd gh& A7 kg WHE mg malondlaldehyde
(MDA)Z A4+l thBuege Al & Aust SD 1978).

5. DPPH ziCiz
=% patty2] DPPH(I,1-diphenyl-2-picrylhydrazyl) 2}t]Z
27 24 242 Blois MS(1958)2] W ol Falsith. =, Al
g 5 goll 0.01 M phosphate buffer(pH 7.4) 20 mLE 7}5+]
10,000 rpmel|A] 203 E<F T2 3}s}a(Ultra-Turrax T25, IKA
Laboretechnik Co., Staufen, Germany), 3,000 rpmol| 4] 4%
2] 3led(Vision Scientific Co., Daejeon, Korea) L J5-&
o] &3}ttt A& F=% 4 mL9 DPPH(Sigma-Aldrich Co.,
St. Louis, MO, USA) 1 mLE E§at, A-2l|A 30% F<r
WA S T ice bath el WS FEAIZ] T 520 nmell
A &3 5(UV-1800, Shimadzu Co., Kyoto, Japan)S =7 5}
o, ofgfe] 2o oJte] AIE AFESIATH
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DPPH free radical scavenging activity(%) =

__ Sample absorbance

> 100
Control absorbance

6. VBN gzt
=5 patty2] 3] 9712 A(VBN, volatile basic nitrogen)
¥ Conway dishE ©]-8-3F 1| 2821 (Korean Food Stan-
dards Codex 2009)2.2 43It = AR 2 g& S/HF 16
mL<} 20% perchloric acid(Sigma-Aldrich Co., St. Louis, MO,
USA) 2 mLE 37 #dsta dilielste] dojxl dsde
AN o= o] gttt FEH 1 mLe} 50% K,COs 1 mL
£ Conway dish(Hanil Lab Tech Co., Yangju, Korea) 2|4l
3, YA 54 A(Samchun Chemical Co., Pyung-
taek,, Korea) 1 mLE #7}3F 3 37TCol|A] 80 B W]k
< 0.01 N NaOHZ ##3}3 VBN &&S Tai3ich

7. EAed ;g ol 7|_o:l7I-E'_l:

E5 patty?] 2422 Hoffman K 5(1982)2] el w}
2k A A IH AN 5715 AARE AFpA] ffoll AR 0.3 g&
<2131, planimeter(X-Plan, Ushikata 360d II, Worth Point
Co., Atlanta, GA, USA)ZE E&] oJ7#] o Yehd 4
WS Fotal, §o ®HAE FEe HAoR UE %koi
Sttt e A8 HEAS FAE SA Sk U2
=2 Yehfler, 719 e 7k 2 28 Q1A(RFO-900, Rinnai
Co., Inchon, Korea)ol|A] 4152 =7} 75C7F HA skith

8. 7|AHIH =&[Z
5 patty2] 2270 2 7 T (hardness), AT
EVq(sprmgmess) 2 231X (cohesiveness)< rheometer(CR-
200D, Sun Scientific Co., Tokyo, Japan)E ©]-&-3}c] 74315

317 (chewiness),

i)
o
(o,

HOFA oF GAEEHEEE

o}t A%, v 2 3342 round adapter 251 2 2 table speed
120 mm/min, graph interval 30m/sec, load cell(Max) 2 kg<]
zo 7 =3t agla A EAL (peak max + distance)
x cohesiveness * springiness@® WERHSAT}

9. EAIXE]

2 AFeA dojzl A ZAI}EL SPSS 14.0(statistical
package for social science, SPSS Inc., Chicago, IL, USA)=
olgete] BA Asiglon, Zzte) AnEel Ug Aok
B gz Yoo oA A3 RS g
T p<0.05, p<0.01 2 p<0.0015~
Akl

o4l Duncan’s multiple

range tests

Az 9 1@

1. pHe| B{5|

=5 pattyol] WS 10% H7FeF ol 274(T0), ¥ 4l 0.3
%°] a7 A 10% H ke T1, 0.7% 24 10% 3
718 T2, 28] A 1.0% 24k 10% H71et 132 WA+ 5

Z 243 A= Table 29 2l T0S] pHE A %27
56001 Zo] A 10€4] 5582 ol At om,
T1S 5.57~5.59, T2 5.53~5.56, T3E 5.52~5.55% A%
AEAR] WIS Ho|A] et A8 F Alele] pHE A
A S Aetne To L Tio] T2 ¥ T3ET #2l5H

.8 F pH7EF ol AL sz dg oA Ay
A fr7]ke] 71 glle] s (Hamm R 1982), 71 ©]F o
oA = AL Ao nE| oJste] Thlzo] Fafy]
7174 E4o] A=A Yehdt Z3tolth(Jung 5 2002).
2l A A7 Bt =L T2 9 139 pHYF B A
& gl e 714 HEF C(Bampidis VA & Ro-

—_

N ilrjiklgokio{}l
w >4>L 32

Table 2. Changes in pH of pork patty containing tangerine peel during storage at 4TC

Storage days

Treatment" F-value
1 4 7 10
TO 5.60£0.01*4% 5.57+0.01% 5.570.01°4 5.58+0.01°* 15.33"
Tl 5.57+0.01°" 5.56£0.01° 5.58£0.01°* 5.59+0.01* 14.00”
T2 5.55+0.01%¢ 5.53+0.01%8 5.54+0.01° 5.56£0.018 5.94°
T3 5.54+0.01° 5.52+0.01"8 5.53+0.01°® 5.55+£0.018 8.00"
F-value 66.00™" 26.29"" 29.94 35.00™"

" T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

9 Meanzstandard deviation, Means in row a~c (treatment) and column A~C (storage days) followed by different superscripts are

significantly different at p<0.05", p<0.01"", p<0.001""

by Duncan’s multiple range test.
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binson PH 2006)7} 482 mlxA Jehd Z¥2 sk éMl SHre ZElu|EAl R FAkEl Ao 7]
2]

HAE T Casquete R 5 2015). 28| =44 7=
2. Mol |5} 01 BS4E Tl 2 AL g dE FAES]
WA F =8 pattye] MES =% A2 Table 3 carotenoidZl A&7} theF gHiEo] lo]A(Crandall PG 5
o JEIE:. BE(L-value)s A% 3 w93 gl g1l 1983) YERd Azle]n, Kim JH & Kim MY(2011b)o] 7H
o, A|RE Alold = o]z} YEhA] &gkt AME@R- Y] B Hrhe] Bers A71"e] Tt sopint
value) = A7 & fFelatAl HolAl= Aot 18la Al © At dAske AEFelArh
BE Alole] AL th2To] AEgd AritEd #9
BHA GEgkth A S (b-value) = A1 5 -2l g W3} ¢l 3. TBARS?| Hi5}
AR A S5 Atoldle dzawio a4 Hrkte] #9 =5 pattys WAGsHHA A% TBARSS HstE

Al =7 YERTE 452 A== myoglobin®] =4 E2] Ta- ble 4°] YERAATE A7 194 TBARSE TO, T1, T2
O‘toﬂ _4-5}04 ﬁxhqx]u]- 34'511113:‘7]_ H—o].;(]t 34\3 /\iiAn_q nJ T37P 71—77— 0.23, 0.22, 0.17 nJ 0.16 mg/kgol‘ﬂ 740] ;qx}
oxymyoglobin®] Fs}E|o] ZEA o] metmyoglobing 3433 104 242t 0.82, 0.32, 0.26 2 0.26 mg/kg S 2 A 77| Ho]
7] wZo]tKSanchez EA 5 2003). o]2]gk 3184 W= A BIshHA fFostAl Skt At F AIRE Akl
Aol Absh, AFEE, pH, AHAESH ol ¥&FE vtk TBARSE T2 B T37F 714 9Skar, 1 thgo& TI, TO &
(Faustman C & Cassens RG 1990). & oA = A244 o= {3t zfo|7}F UATE TBARSE AW 21F9 4kst
A7V 2elsla, 22 20 Al 2 A3 As-el= H AEE Adste Vo ® EgA 7t Akskl Aol
AR S 7N =5 patty®] AT =2 A AEA gk v om, HIEFE 0.7%7F 433 Aoz et

L

Table 3. Changes in Hunter’s color of pork patty containing tangerine peel during storage at 4T

Storage days

Treatment" F-value
1 4 7 10
TO 68.10+1.16 67.45+0.42 67.59+0.89 66.72+0.68 1.40
Tl 66.32+0.48 67.02+1.16 67.16+0.86 66.85+0.74 0.69
L-value T2 67.24+1.15 67.23+0.24 67.40+0.91 66.45+1.75 0.42
T3 67.18+1.53 66.68+0.25 66.17+0.84 66.30£0.93 0.64
F-value 1.21 0.80 1.57 0.20
TO 9.49+0.04°5? 9.26:+0.60°® 6.77+0.45%8 6.55+0.22"8 48.46™"
Tl 9.90+0.19® 10.43+0.49*4 7.78+0.46" 6.82+0.32°8 59.38""
a-value i) 10.89+0.62** 10.75+0.34* 8.24+0.50° 7.7340.62° 28.93""
T3 10.98+0.36** 10.97+0.21** 7.77+0.04% 7.22+0.40°8 146.77™
F-value 119317 9.14" 6.99° 453"
TO 12.63+0.30° 12.57+0.79 13.10+0.43" 13.42+0.98 1.04
Tl 13.13+0.145¢ 13.36+0.89 14.20+0.48* 14.12+0.68 2.34
b-value T2 13.63+0.44° 14.00:£0.59 14.38+0.29* 13.73£0.16 2.14
T3 14.42+0.59" 14.15+0.49 14.62+0.49" 14.20+0.55 0.49
F-value 1072 3.12 7.34° 0.90

Y T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel
powder, T3: ice water with 1.0% tangerine peel powder.

? Meantstandard deviation, Means in row a~c (treatment) and column A~C (storage days) followed by different superscripts are
significantly different at p<0.05", p<0.01"", p<0.001"™" by Duncan’s multiple range test.
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Table 4. Changes in TBARS (mg/kg) content of pork patty containing tangerine peel during storage at 4C

Storage days

Treatment" F-value
1 4 7 10
TO 0.23+0.02442 0.43+0.02% 0.69+0.02°* 0.82+0.02** 74332
Tl 0.22+0.01° 0.24+0.02°8 0.29+0.01"® 0.32+0.018 30.50""
T2 0.17+0.01% 0.2020.02° 0.23£0.01°¢ 0.26+0.01°C 29.50™"
T3 0.160.02° 0.19+0.01°¢ 0.24+0.01*¢ 0.260.01*C 4461
F-value 21.152™ 124.08™ 979.26™" 1,699.00™

Y T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

Y Meandstandard deviation, Means in row a~d (treatment) and column A~C (storage days) followed by different superscripts are

)

significantly different at p<0.001

Turner EW 5(1954)°l] 2]31'H TBARS”} 0.46 mg/kg ©]3}°]
W 7k ol 3, 1.2 mgkg o]/delH Abfg Aoleta ¥ast
Aed, & A4 2o, g2 A% 79 ol FRE 74
of| Al BlojwtA|vt, 24 dS H7K =5 patty= A174E7]
A 104714 vlwA <Pz HEE fAsk ULt o9
o) = AL A7l =5 pattye] TBARSZ|F &7 H )
2 A =44 g% flavonoids, tannins, lignans,
lignins 5°] 3413} 2H8(Nayak B 5 2015)2 YERH7] ufj &
o7 oAZIt

NIV

4. DPPH 2iC|Zt A7{&Mo| uis}

=5 patty?] DPPH )2 2424 S =48 A3} Ta-
ble 59} Zt}. DPPH &tz 2AEA L A4 194 T0, T1,
T2 2 T37} 242t 16.44%, 31.66%, 35.49% 2 37.75%°]d A
o] A7%713te] A et A A 0w aste] A7 109
A Z42E 10.48%, 23.76%, 27.60% 2 29.26%Z ERAAL

by Duncan’s multiple range test.

th AR5 Atele] DPPH &) A e] Aol
UA= T3, T2, T1 B T09] o2 =UAIRE A7E71]
A= T2 2 T37F 7P =31, TR0 2 Tl T09] 2.2 =
ol 7HE Ao M7t =5 pattye] DPPH o]z &AL
Aol 93-S nXE Aoz et DPPH itz &A%Y

He gaEe e Yehle Ao gEddde § 2

/30l °%F 20 mg/g F =7} FHrE|o] SloiA DPPH 2ft] %
AAEGGo] =t 44 UthHwang JH 5 2013; Song

YW -5 2013; Otang WM & Afolayan AJ 2016). Kim MH &
(2015)2 of2uyol E&-Z HI/I8IAE A5, =5 patty<]
DPPH 2}t Z &~AZ/do] F7hghttar st em, Lee NR &
(2015)2 A3} Wl 25 74gk 2oA1%] 9] DPPH 2|z &
Agdo] dxTHe i siith

Table 5. Changes in DPPH radical scavenging activity (%) of pork patty containing tangerine peel during storage at 4°C

Storage days

Treatment" F-value
1 4 7 10
TO 16.44+0.64™ 14.28+0.92°° 12.90-+0.84°° 10.48+0.67°C 31017
Tl 31.66+1.55% 28.75+0.58 25.95+0.36° 23.76+1.35%® 30.12™
T2 35.49+0.65* 32.45+0.78" 29.76+0.74® 27.60+1.20% 4647
T3 37.75+1.50* 36.71+0.95* 32.60+1.21% 29.26+1.11 31.28™
F-value 201.41" 422.14™ 319.19™ 175.65™

" T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

9 Meanzstandard deviation, Means in row a~d (treatment) and column A~D (storage days) followed by different superscripts are
significantly different at p<0.001™" by Duncan’s multiple range test.
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Table 6. Changes in VBN content (mg%) of pork patty containing tangerine peel during storage at 4T

Storage days

Treatment" F-value
1 4 7 10
TO 8.89+0.80" 9.33+0.85° 10.85+0.28" 11.66+0.53" 11.717
Tl 8.72+0.77° 9.16+0.46" 9.67+0.49"8 10.40+0.32°® 543"
T2 8.9020.70 8.92+0.51 9.28+0.55" 9.53+0.39¢ 0.92
T3 8.73+0.76 8.75+0.47 9.05+0.67" 9.67+0.30%¢ 1.72
F-value 0.05 0.55 727" 18.49™

D TO: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

? Meantstandard deviation, Means in row a~b (treatment) and column A~C (storage days) followed by different superscripts are
significantly different at p<0.05", p<0.01"", p<0.001"™" by Duncan’s multiple range test.

A7}713te] ZA3shax To= #7271 8.89 mg%ellAl A7
10294 11.66 mg%= =71l om, T1-S #14%7] 8.72 mg%
ol A A7 1094 10.40 mg% = F-2leAl Z7ksli e, T2
2 T3= A7 T Ws7t gIdeh AlRE Abe]e] VBN ke
A 447 = Aol7b AR, A% 1094= T2(9.53
me%) 2 T3(9.67 mg%)7}F 71 B3, TO(11.66 mg%)7} 713
=t} 21 E 3 (Korean Food Standards Codex 2009)°1 4]
VBN &2 859 7% 20 mg% ©lat= gt o
o, §AF2] 2$ 5~10 mg%d wlol] 2% Adefo], 30
~40 mg%¥ Wl 7|5 DAZR LA Jth(Park KS &
2009). VBN ozl B2 AAH peptide, peptone, albu-
mose, amino acid 5-°| M2 A28l 2]3] EFAJH hista-
mine, tyramine, putrescine, tryptamine 52 o} F9} A A3}
FES W3KRuiz CC & Moral A 2001; Li H 5 2015).
Mahmud S 5(2009)3} Casquete R 5(2015)-2 72742 3

=] 21 tannins, terpenoids, alkaloids, flavonoids 5©| &t
1282 Vepdti st mEbd EaA s drkk £
& patty2] VBN &&Fe] @2 A2 a4 i g

A9 n4E 34 Ao o Ao pekdch

A Ao] AA717ke] ZAutel] wpel folsiAl 1hasted A% 10
A= 75.16~75.83%F HERAUTE ZL2u A|RE Ale]d]
£ A% F medel Aolv} g9tk 927 Arsel 7
AL 19.47~2042%019 Zo] A% 1094 22.98~23.92

%= frolstAl S7ketitt. 22iu A% & A 8E Alel9] At
ol ATk AT By A pH, 5F, A
T, AW, dde] WA Y= Fol JEks nRt
(Moon YH & Jung IC 2012). A% & B4 o] Yolx| 1, 7}
Q7] okl 2E ATl whale] wol

o elate] frauE iolut AWl ol Wold vt

T

patye] ®4e] B sjeziee] Gak wAA etk

7. 7|1AHIM ==Zt

7IAA 2R R E43 A BEE 50% MFAY
=0 83 S, AL ddet el BEE A 5 9
< F=2 Beted 28 S, e eie g o3}
o] HgH B4o] P& AANN S o 9 Bl 2
3 g, 28 S BEY BAE o) F=t 28
5 Ao Y =5 YeEPATtBrewer MS 5 2005). &= patty
£ WA 7IAA 2R3 R A, AR, §
LS =233 AIE Table 83 2th =5 patty] A%
£ A7) 2.04~2.18 glem’o]d Zlo] A% 1094 3.20~

334 glem’e. 2 Zrlet om, ML AFx7] 1053~
10.99 goll A A% 10€4] 13.12~13.53 g2 2|3t 57}
stk el o e A %7 53.42~54.16%14 A% 10
AA 49.34~50.12%= FHast o, $3/43-S 4271 63.79
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Table 7. Changes in water holding capacity and cooking loss of pork patty containing tangerine peel during storage at 4C

Storage days

Treatment" F-value
1 4 7 10
TO 82.97+1.49" 77.95+0.73% 76.0120.95% 75.5840.78° 3242
Water holding Tl 83.29+1.19° 78.70+0.66° 75.58+1.09° 75.8340.45° 47.70™"
capacity T2 82.55+0.76" 77.60£0.65° 75.27+0.78° 75.7120.63° 66.48™"
) T3 82.60=1.15° 78.33+0.54° 75.19+1.06° 75.16£0.62° 47.50™
F-value 0.26 1.62 0.44 0.64
TO 20.09+0.83" 20.39+1.51° 23.48+1.03° 23.69+0.46° 10.57"
Tl 19.47+1.09 20.15+0.53° 22.55+0.98" 23.16+0.96° 1163
COOkE% loss T 20.42+0.68 20.76+0.96 21.75+1.59 22.98+1.56 2.50
T3 20.18+0.72° 20.38+0.49° 22.22+0.78" 23.92+0.38° 2442
F-value 0.68 0.21 1.25 0.63

" T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

? Meantstandard deviation, Means in row a~d (treatment) followed by different superscripts are significantly different at p<0.01",

p<0.001"" by Duncan’s multiple range test.

Table 8. Changes in hardness, chewiness, springiness and cohesiveness of pork patty containing tangerine peel during storage

at 4T
1 Storage days
Treatment" F-value
1 4 7 10
TO 2.04+0.11% 2.27+0.39° 2.53+0.35° 3.20+0.36° 7.34"
Tl 2.18+0.25° 2.23+0.44 2.47+0.47° 3.34+0.29° 6.14"
Hardness T2 2.08+0.23° 2.2140.32° 2.53+031° 3.2540.34° 8.99"
(g/cm?)
T3 2.14+0.30° 2254037 2.57+0.42% 3.29+0.55° 4.64"
F-value 0.22 0.01 0.04 0.07
TO 10.53+0.89° 10.72+0.74° 11.82+0.45° 13.53+0.66° 11.62"
Tl 10.74+0.70° 11.23+0.61% 12.15+0.33® 13.12+0.48" 11.05™
hewi .
¢ eé‘)“ess T2 10.99::0.68° 11.560.56% 12.20+0.71% 13.22:0.48" 723
T3 10.54+0.83¢ 11.28+0.43% 11.97+0.38> 13.29+0.59* 11.93"
F-value 0.23 1.03 0.38 0.30
TO 53.81%1.19° 52.91+1.12° 51.81+1.33%® 50.12+1.36 482"
T1 54.161.06" 53.11+1.18% 51.05+1.66™ 50.01+1.84° 497
Sp“gf‘)ness T2 53.4240.97° 52.54+1.57% 51.28+1.38% 49.97+1.31° 3.86°
0
T3 54.16+1.07° 52.29+1.30® 50.72+1.73% 49.34+1.60° 6.18"
F-value 0.33 0.24 0.27 0.16
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Table 8. Continued
Storage days
Treatment" F-value
1 7 10
TO 63.79+1.38° 62.19+1.09% 60.55+1.17° 57.48+0.79° 17.14™
Tl 64.53+1.52° 63.001.12° 59.68+1.14° 56.810.79° 26.07"
COhe(Soi/Z;ness ™ 64.4740.80° 62.60+1.23" 60.27+0.66° 57.05+0.89° 36.34"
T3 64.61+1.24° 62.4241.50° 60.16+1.21° 56.81+0.92° 2223
F-value 0.27 0.21 0.35 0.41

Y T0: ice water without tangerine peel powder, T1: ice water with 0.3% tangerine peel powder, T2: ice water with 0.7% tangerine peel

powder, T3: ice water with 1.0% tangerine peel powder.

? Meansstandard deviation, Means in row a~d (treatment) followed by different superscripts are significantly different at p<0.05",

p<0.01", p<0.001"" by Duncan’s multiple range test.
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