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Abstract

This study was carried out to investigate the effect of safflower seed on the physicochemical properties of ground pork during frozen
storage. Three types of ground pork were evaluated: 20% pork back fat added (TO, control), 10% pork back fat and 10% added safflower
seed (T1), and 20% added safflower seed (T2). Water holding capacity decreased with longer storage period, and that of T2 was the highest
(p€0.05). Cooking loss increased with longer storage period, and that of T1 and T2 was higher than that of TO (p<0.05). The reduction in
diameter of TO increased, but that of T1 and T2 was not significantly different with longer storage period. Hardness and chewiness increased,
but springiness decreased with longer storage period (p<0.05). Hardness, springiness and chewiness of T2 was the highest (p<0.05). The pH
decreased with longer storage period (p<0.05), and those of TO, T1 and T2 were pH 541, 543 and 5.32, respectively, after 50 days of
storage. The TBARS (2-thiobarbituric acid reactive substances) values of TO and T1 increased, but that of T2 was not significantly different
with longer storage period. The TBARS values of TO, T1 and T2 were 4.76, 2.77 and 0.54 mg malonaldehyde/kg, respectively, after 50 days
of storage. The L*, a* and b* value of TO was the highest among the samples (p¢0.05), the a* value of the samples decreased with longer
storage period (p¢0.05). In conclusion, this study demonstrates that the addition safflower seed tended to improve physiological properties
and antioxidative effects,
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Table 1, Formulation of raw ground pork with safflower seed

powder (%)
Ground pork”
Ingredients

TO T T2
Pork meat 08 08 68
Pork fat 20 10 0
Safflower seed 0 10 20
Ice water 10 10 10
Salt 2 2 2
Total 100 100 100

0 ground pork with pork fat 20%, T1: ground pork with pork fat 10%
and safflower seed 10%, T2: ground pork with safflower seed 20%.

BESe] B4EL Hoffman K 5(1982)9] WHos =
sttt &, diAAlol" N F718 AlAg of#A] 2l
0.3 g2 &u]¥il, planimeter(X-plan, Ushikata 360d I,
Japan)2 & ofFA] Yol Yehd FEo HHS sl &
o) EHAg Fuol WA hr gtez AN

o2

>,
il

stage he xdfzel w7 Aolg WEgw —w
2 YeERNtHEI-Magoli SB 5 1996).



Raw weight-cooked weight

Cooking loss(%) = x100
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L Raw diameter-cooked diameter
Reduction in diameter(%) = - x100
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5 AT, BN U AN 5%

HEse] Ax, & B ARG Aot BAsHA 7t
2 x AR x ZolE Z4Z 40 x 15 X 5 mmE A21
rheometer(CR-200D, SUN Scientific Co., Japan)& ©]&3}d] =
A3}t X (hardness) % EFA(springiness)S A& °F 350
mm Y3¥ round adapter 25HS o]83}e] table speed 120
mm/min, graph interval 30 m/sec, load cell(Max) 2 kg®] Z*
Ao2 =2A439Y. AZHA(chewiness) S  (peak max  +
distance) X cohesiveness X springinessgt &2 YERNSITH
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6. pH 58
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Table 2, Changes in water holding capacity, cooking loss and
frozen storage at 18+2C

diameter reduction of ground pork with safflower seed powder during

Storage period (day)

Ground pork”

10 20 30 40 50
Water holding capacity(%)
T0 85.64+1,00"” 84.72+1 89" 81.34+2.70™ 7851%1.25C 7136+1.65"
Tl 93 34+2.96" 93.08+1.01** 92.78+1,20" 89.23+1 32" 88.25+2.82"
T2 96.19+4.06™ 95.76+3.22" 95.08+1.54" 93.44:+1.81" 90,18+1.25™
Cooking loss(%)
0 12.9242.47™ 12.81+0.94™ 14.13+1 79" 13.61+1 20" 17.0443,15"
T1 8.6040,58" 8.98+1.06™ 9.2141.19™” 10.60£0.87* 10.88+1 22"
T2 7.95+1.03" 8724071 8.64+0.86"" 9.2140.97" 9.60+090"
Diameter reduction (%)

T0 7.13+1.18™ 8.0042,22" 7.56+1 42" 9.38+1.26™ 10,18+1 44"
T1 5.04+0.98" 5.07+1.04™ 5.93+1 24" 5.21+1.08" 6.32+136"
T2 452408" 486+092° 45740.74° 4614088 5.00+1.04°

Y10: ground pork with pork fat 20%, T1: ground pork with pork fat 10% and safflower seed 10%, T2: ground pork with safflower seed 20%.

“Mean+SD, Means in row(*™) and column(*™) followed by different superscripts are significantly different at p¢0.05 by Ducan’s multiple range test,
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Table 3, Changes in hardness, springiness and chewiness of ground pork with safflower seed powder during frozen storage at 18+2C

Storage period (day)

Ground pork“

10 20 30 40 50
Hardness (g/ o)
T0 1.87+035™ 2,0240,25™" 2.02+0,18™" 2.1420,24™" 2314022
T1 2,000.18™ 2162013 2.23+0.21™ 2.624028"" 2.78+0.12"
" 2314024 256+035™ 2854038 3.13+0.49™ 3.58+0,18"
Springiness(%)
O 49,843,217 48932115 45.2141.10 42734111 42144117
T1 49.32+1.25" 49.1240,59" 48,3411 45" 46,5141 48" 4536+1.46™
T 55044125 54.18+1.01°™ 53.2740.55™ 50.95+1.86™ 50.39+1.15"
Chewiness (g)
0 7.3242,54™ 6.4140.93" 886121 9.8241.19" 9.94+0,76"
Tl 785+1.43" 7.58+0,68" 9.53+0.78" 10,151,322 11.51+1.30"
T2 10,08+2,00" 10,471 40" 11.13+0,92" 12.80+1.82* 13.26+2.14"

U10: ground pork with pork fat 20%, T1: ground pork with pork fat 10% and safflower seed 10%, T2: ground pork with safflower seed 20%,
“Mean+SD, Means in row(a~c) and column(A~C) followed by different superscripts are significantly different at p<0.05 by Ducan’ s multiple range test.
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= A7 42.14%, 45.36% B 50.39%= Fo]H o g srolxom,
T29] ®Hdo] 7 =A YERITHp(0.05). LE|al A2
AN 717e] A} A STvete ARFollen, sAA
& s0dAe] AzAde 1o, T1 E T27b Z42F 9.94, 11,51 E
13.26 gP_E 127} 7V #3L, 107} 7P ETh(pl0.05). &

A A%, WY, ARy Be BoY S4e AR 3
Hol Sl i, A, WA ge P 9, el

B, e R %—Ol 43S WX (Song HI 5 2000),
53] AstEre] oW An g Aol wolxivkal &y
A th(Young LL 5 1991). & GFoA Z3HE Hrlst
wEse] HAANS Akt BEsEY Ax, @4
AZAo] = AL FaR = oF 17%2] A (Kim EO
2008)0] FgEo] doja] UERrd ZAFZ A, Panford JA
(1988)2 Z3lA ol shrd wuld 2 Hfdo] EX7 A
R B = A 5 L

of ol ofl W& ¢

3. pHe| #3}

BHESS s2AsEA pHel WgtE HEsty 1 2
= Table 40 YR, HAAEE 20% 71 To= &
AR 204744 pH 5,492 EolA|tir} 5094 pH 5412 %
ol ATHp(0.05). HAAE 1%t T 1008 7K 1L
FTAAR 30974 pH 55608 EoATL s0dAel= pH
54302 vopgor, FIAE 200 IR T2 309714
pH 5412 FoPAt7h s0dA pH 5322 Stoblrth(p(0.05).
il o] wWo| Td8H FAZ9 pHE D}uﬂzl_,] Aedshy
A agRee] Awe oatel HeH &, pirk HopA
Ao ahdl EASE 2T el o7 kel %
—% n] x| i(Keeton JT 1993), ZolAE AL ALEA

]H‘:’;d/] 7<-Io] 0:]6‘]: u];‘g]‘— 7}4\_9_; Elgjl
erma SP&} Sahoo J 2000). :RM FASAE] pH
859 AT Hrlsk

FAR] FF, EHE %
o] JFS mA= 74°§ kel ﬂ%zlllﬂ“’ A7k T

o] pH Hzle ZAbe] AT AVIHEAY FHo= pH7}
HstER o, FHE A7k T1 2 T2 3 B

e Ax3EKim EO 5 20088 $AAY 5 AAdH
A EA] M0 7 pHyt Eolxon, pHyl wold Al
AEA3 g FHrE oF 157 mghd] FEd B oF
99.8 mge] S7)2HKim JH & 2003)0] &S mxA] vret

N

<r'o'

et
9
1ok(

o]
o

rE R LtL' JN rlr

Sh=

o

mlo

W 23 ddhEd

4, TBARSZ42| 3}

pASAEE B5H B4 PRI Aetel Ade
30 Wel2 HrkeiA "ok o]EA AWEEe] =2 BAS
AELZ AR 5 A7t Jg = o] A A APE Aol
o] o]ab ARl malonaldehyde®] S ZA3ste] JeR
ol TBARSZOIL, of gtoll wh Aole] WAREE AZ
4 At (Raharjo MC2} Brewer MS 2007). TBARSZXo| o} At
AR A%o] 2w Az, 227, Fol 5ol w5 54
%GR WA el SAFe] FAo U o
S n|Xth(Nufiez de Gonzalez MT 5 2008). Table 5= =4

=

A% T eS| TBARSHS] WsE UEhd Adelt. F
Ax71l 10459 TBARSFES T0, T1 % T27} 22} 0.78,
0.65 @ 0,57 mg MA/kgS. B Z3RE 200 A7 EH=S
(12)0] 71 Wk, HAAEE 20 H7hek BlE5(10)o]
71 =3P (0.05). °olE FAAY 5084 10, TI W
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Table 4. Changes in pH of ground pork with safflower seed powder during frozen storage at 18+2C

Storage period (day)

Ground pork“

10 20 30 40 50
TO 5.4340,01™ 5.49+0.00™ 5.39+0,00" 539001 5.4140,01*
Tl 5.52:+0,03" 5.5140,01" 5.56:0,01"* 5.42+0,00°" 5.43+0,01"
T 5.38+0,01% 5.40%0,01° 5_41i0_02““ 5.31+0,00° 5.3240,01"

U10: ground pork with pork fat 20%, T1: ground pork with pork fat 10% and safflower seed 10%, T2: ground pork with safflower seed 20%,
“Mean+SD, Means in row(*™®) and column(*) followed by different superscripts are significantly different at p¢0.05 by Ducan’ s multiple range test.

Korean J. Food Cookery Scii Vol 29, No. 4(2013)



2

422 7% - A9 - wEs - xPS - ods - Hel

M
(U

Table 5. Changes in TBARS value of ground pork with safflower seed powder during frozen storage at 18+2C (mg MA/kg)
Storage period (day)
Ground pork
10 20 30 40 50
TO 0.78+0,01" 2.6140,05" 3,66+0,06 4.1140,03™ 476+0,08"
Tl 0.65+0,02" 0.83+0,00” 1.94%0,02™ 2.73+0,02" 2.77+0,05"
T2 0.57+0,02° 0.530,02° 0.58+0,01° 0.590,01° 0.54+0,02°

Y10: ground pork with pork fat 20%, T1: ground pork with pork fat 10% and safflower seed 10%, T2: ground pork with safflower seed 20%.
“Mean+SD, Means in row(*™) and column(*™) followed by different superscripts are significantly different at p¢0.05 by Ducan’ s multiple range test.

Table 6. Changes in surface color value of ground pork with safflower seed powder during frozen storage at 18+2C

Storage period (day)

Traits Ground porkﬂ
10 20 30 40 50
0 6584177 66.93+1,00"" 68.03+0.59" 66.70+1,37° 67.58+0.85™
L T1 48.10+1 42" 48.8110.66™ 46.78+1.39™ 48.60+0.42™° 49.15+1,06™
T2 42,68+1.21™ 42234101 41424167 43.90+0.89"° 43.69+0.80"°
T0 8.29+0.61” 7.70+0.15™ 6.18+0.27* 5.38+0.32" 5.27+0.23"
a* T 2.70+0,06™ 243+015™ 2.90+0.27" 2.50+0,01™ 2262006
T 1.98+0.10° 21540.15" 1.99+0.12* 1.74+0,12% 1.59%0,01
T0 9.98+0.21 1096+0,12"* 10,8240 45™ 1036017 1123025
b* T 7.68+0.32% 7.5610,29% 8651038 85240,55"" 7712052*
T2 6.21+0.12° 6.7240.64" 6.6430.38" 6714079 6.26+0.31°

10z ground pork with pork fat 20%, T1: ground pork with pork fat 10% and safflower seed 10%, T2: ground pork with safflower seed 20%.

a~dl

“Mean+SD, Means in row(

T1 2 127} 242t 5.27, 2.26 2 1.592 TO7} 7P =31, T27F
7P StHp(0.05). FAEE YJERE b Tox TEA
7 sodA, 1S 3044 TP wken, T2 FEARE T F
o] #2l Wl SAATH(p(0.05). AIEE AbeloA= 107}t 7HE
=i, T TP SERTHpl0.0s).  SAIEY Az
deoxymyoglobin, oxymyoglobin, metmyoglobin®] H]&<|| u}z}

27 Jeht=d], Lindahl G 50042 o] Al 1A
myoglobin®] At el g wabA L a, bgke] tE2A U
epdcln Budl9duk, 12]a Sanchez-Escalante A $(2003)2
A7 F AT ZHAE metmyoglobin®] Ado] Yelo|gla
BHagigieh 2 el F3AE b EEse 11 %
127} HAAE H7F ToRTE L E agho] % AL F3)
A Efrel 3ol E3tEo] yehd ZAdE okt Ty
FAAR7Il AsAM agre FAaEe 11 2 27} 10
Hop 2 v, ol g3 dE MREY &
=A], EgtHwol= 59 gHitslEd(Koyama N 5 2006)9]
Ape] AhstE At 24 et AR o AZITH

ol Pl e PRt el BAESE ESEA

S 2 F 22 983 A A 2907 A 435 (2013)

) and column(*™) followed by different superscripts are significantly different at p¢0.05 by Ducan’ s multiple range test,

68%, W5 10%, 2m 2%l SRR 20068 7 =S
(T0), SHAAE 10%e} S3H4 10%s H7heh EEs(T) 1
23 Z8H 200 H7IEE BESo R FESF] AlZ8
HPYe FAAY T fodoz #Aadgon, IHE
20% 718 T27F 7P E=3hp(0.05). 7R AAE
71zke] AABAA freHog FUtekeH, 11 2 129 7}
d7hako] ToRTE Skth(p0.03). AR AES] A$ Tox A
713kl whet SRk AARE T1 B T2 FEAR F ol
o Wzt gloltt. Amel AL AT F FoHe=
F7rerlon, @ st AEldth(p0.05). A=, &
4 g AR 127F P E=A JERGTHp(0.05). FAAR
pHe= fFoHoR wolxd sodAele 10, T1 B T27} 7
5.41, 5.43 2 5325 YERNATHP(0.05). TBARSHS] %5
T0 % TIE $8A%F & FoldoR Isigloy Toe A%
= YA Wk gl el BEAF s08A<
TBARSFES 10, T1 & 127} 242t 476, 277 2 0.54 mg
malonaldehyde/kgS YERAITH HW=wLr), A8 =@Y) 2 4
Zbye To7h 7P =k, AAnE FEAAY F F94
o7 ZhadlE Aol drh(p(0.05). ol ARES FFHH
o7 uFRA T3] Hrhe EuA AES /fdstdA
Anitsts JAste 71 SAIEY 2AEA e E87bs
do] Qe Aoz AlmHn)
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