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ABSTRACT

635

The purpose of this study is to investigated the effects of Sprgularia marina L. griseb powder on the quality characteristics
and antioxidant activity of pork patties containing Spergularia marina L. Griseb powder. Patties were provided with different
amounts (0, 1, 2, 3 and 4%) of Spergularia marina L. Griseb powder. Notably, the cooking loss rate of the group added with
2% Spergularia marina L. Griseb powders was lowest (P<0.01). As the content of Spergularia marina L. Griseb powder increased,
L*, a* and b* values decreased. The result of texture analysis showed that the group with 1% and 2% Spergularia marina L. Griseb
powders had the highest chewiness and springiness (P<0.05). Evaluation of consumer acceptability, revealed that the 2% Spergularia
marina L. Griseb groups had a higher score in respect to overall preference, taste, flavor and juiciness compared to the other groups.
For antioxidant activities, both total phenol content and DPPH were increased (p<0.001) as the amount of added Spergularia marina
L. Griseb powder was increased. As a result, it can be concluded that adding the Spergularia marina L. Griseb to patties in
processing can improve antioxidant activities and quality of the patties. Considering various aspects of quality, the suitable amount

is 2% of total weight.
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718240 EAdol|A] Blojy 2HAS Bt 71549 7154 H

= X9 AFor o] sitkJeong YG & Lee IS 2015, 2010). o] 3 o] fr&2 HAEAS
Lee KI et al 2014). 71 5 SAI1F2 7]E9] dA40 ohald A7) 93 A& ko] F5N
9 2Folghs oA ol Ve BES SRS 1 nZTASE Ysle] MR} 7S] 2w ok
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HK & Lim HS 2010), 2=n}2] 2 71X)(Oh BS et al 2011),
H =H|E(Lee JH & Chin KB 2012), "KLee SH & Cho SH
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o] a7 9l
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2. MgtE =2 E7F ==soEle M=

ARUES H7HE =5 e Alxe AddTE Fx
(Joo SY & Choi HY 2014; Kim MH et al 2015)3}] A7
Exof| gt A ta, du)ae-S Sl Table 13 22 vt
H 2 Al z3iqict 2 ddwole AduE B22 1%, 2%,
3%, 4% 71t o, AldhE Bl ShHE st o
o] oF 15%21 A= aelste] g ArhEE sl &
Ad == ‘E'XH ge &% ](Model 5K45SS, Kitchen Aid,

Table 1. The mixing ratio of pork patties added with Sper-
gularia marina L. Griseb powder

Samples (%)

Ingredients
0 1 2 3 4

Pork hind leg 80.00  79.15 7830 7745  76.60
Pork back fat 10.00  10.00  10.00  10.00  10.00

SM" powder - 100 200  3.00  4.00
Salt 100 085 070 055 040

Ice 400 400 400 400  4.00
Garlic 080 080 080 080  0.80

Breaed crumb 3.50 3.50 3.50 3.50 3.50
Sugar 0.50 0.50 0.50 0.50 0.50
Black pepper 0.20 0.20 0.20 0.20 0.20

Total 100.00  100.00 100.00 100.00 100.00

Y SM: Spergularia marina L. Griseb.
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USA)ll ¥ L speed 20014 587 £33k & 75 ¥ Ralslo]
A& 8.5 cmé 7| 1.2 cm=z A E3dte] 31 T2 oA H
b At om, 170CE o8 2E(CK-9230, Convex,
Kyounggi, Korea)ol|A] 153t 7Fdate] Aqdel AH&-3131
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1) pH, A&, =

pHE 7149 A e 10 g2 Z7F5 90 mLol] E&ata 94
H-2]gle] oI} (Whatman No. 2)E ©|&3l] AE F A&
2 ARS8l 2™, pH meter(PB-10, Sartorius AG, Germany)

2 gtk d=e 71 F 9E 10 g2 FFF 90 mLel
Eion, #s 9 AR T AEAE Aole] A
(ES-421, Atago Co, Japan)E ©|-8-3}] S35t &=
<= dEle] 7t F AR 2 g5 Ao FESH7I(FD-610,
Kett, Japan)= 43151 om, 492 33 E]_]:E‘O]‘/V\J— A=
Boa FFAAE YER Stk
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SEle] Ae= 7M1 = siE Q] A4S M AFA|(Chroma me-
ter CR-300, minolta, Japan)E ©]-8-3}] 43190 L(H L,
lightness), a(Z2 %=, redness), b(ZA =, yellowness)Z A|A|
3L, AHEE EEWMTS Y: 94.2, x: 0.3132, y: 0.3193°]3)
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Cooking loss rate (%) =
Raw patty weight (g)—Cooked patty weight (g)

x 100
Raw patty weight (g)

e A sEle] 47 G

2 Apolol] gt Hle= ﬁ%%i%% gstlen, 7t &
203 B & AR F Ssiit 4 AP 53] v

o 2ol BEAE P

Diameter loss rate (%) =

Raw patty diameter (cm)—Cooked patty diameter (cm)

- x 100
Raw patty diameter (cm)

i)

o] F4 54 gzt 24 637
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2272 7149 % el & AR R texture analyser(TA-XT2,
Stable Micro System Ltd., Haslemerd, England)S ©]-£-3}o]

7 T (hardness), %) 34 (chewiness), ¥+ A](springiness), 27
d(cohesiveness) = YERNSITE A8 7F2 15 mm, A= 15
%°] 10 mm®] =7]Z round probe(75 mm diameter)E
ALgslo] 273319 2™ pre-test speed 5.0 mm/sec, test speed
3.0 mm/sec, post-test speed 5.0 mm/sec, test distance 7.0 mm,
trigger force 5 g2 2 alth 7} A¥2 wEZ 108 SH 3}
o HIFE Toldth

mm,

5) ZsTI}

SNele] FapAke ALAW S5 29 B ZelAbES
ByoR 309E Agated AAsst /te 28 99
2719 A% 40 g& SolE PAlO Fob AFsa Fepag
EAE AT, ERLNE A} 1 D &

v FelAsh WA D BE AT R, AR AR

Atolell &3] Y& BFEF stk 93 7ISH=HE o]
&, /‘”(color)i} Z—‘hﬂ](ﬂa\/or), Htaste), 2] (texture), T4
(juiciness), ZRFAQl 715 E(overall preference)®] &=l HH
G HoldthE 14, wlF FolthE 9o 7 M %
7} el Bl
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1) Z2|d= g

MU= 7 SEE 10 g8 331 ethanol 90 mLE 7}
sto] TAstetar, A-2olA 243 IS AR 44
2] 7](FLETA-40, Hanil Science Industrial, Korea)S A8}
o] 1023t 3,000 rpmollA] YA EE]E A X a1, o] ¥ Whatman
No. 2, Whatman International Ltd., Maidstone, UK)A]Z1 <&
Nfﬂoﬂ AFg-EtdT) A2 150 Lol S/ 2,400 uL%— 7t
3k & 2 N Folin Ciocalteu 150 pLE Z 7}t mRkgk &
ZF A3k ©]F 1 N sodium carbonate(Na,CO3) 300 pL
5 7haekar 2417 dvel] WA Ste] B FF = A|(X-ma 1200V,
Human Co., Ltd., China)E- ©]&, 750 nmo|A] $3=5 =343}
Atk ol AR EFEH-L gallic acidE o] §-3t] A=
e A, F FeslE &9 332 A8 100 g U
mg gallic acid(mg GAE/100 g)Z A|A| Ut} T3= =42 3
ek FFEAAR AAE e, A9 33 WHESHIT

3 35

2) DPPH Free Radical &~H=
A& 9E]e] DPPH(1,1-diphenyl-2-picrylhdrazyl) free
radical 2A%F =32 A8 4 mLel 0.2 mM DPPH 1 mLE
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7Vatar wkste] QrAellA] 303 WA|SkaL 517 nmolA &
FeZS A3t NERT LR ethanolS A|E5Y tjalo =

3t 5] 345 = =%, DPPH free radical®] &7 A3
Eliidlen, A48 Ay 33 vhESiga WEEE Ha gt

5
BE Ad4dae] AR SPSS(Statistics Package for
he Social Science, Ver. 17.0 for Window)& ©|&-3lo] Ht3}
FeAAE eI 2F AT k] ol HA = flst
Mg AAlskslen, AR o= p<0.05 A
Duncan®| T} 9] 7% (Duncan’s multiple range test)= ©]
&3t thsHla A2 sk

—

1) MEtE &7t iElel pH, HE, SEE
wuel Yrhae 2elsel MElS Az, pH

JEle] pHE =3 & Ao, U2 5.75, AlduE 4% 371
T2 5942 AdE B8 Aol 7S SiE 9] pH
7} Z7keke AES JERISI o™, p<0.0019] #2291 Z}o]
£ B vHdE A7Ist el F4 54 A(Lee SH
& Cho SH 2012)0l|4] whEde] H7pgo] ol 4= pH7t

Table 2. pH, saltiness and moisture content of pork patties
added with Spergularia marina L. Griseb powder

Concentration . .
N Saltiness Moisture
of SM pH (%) content (%)
powder (%) ° ’
0 5.75+0.1522%  0.29+0.02° 56.65+0.56"
1 5.82+40.15° 0.24+0.03" 57.56+0.57°
2 5.90+0.15° 0.22:£0.02¢ 58.55+0.58"
3 5.93+0.15" 0.20+0.01¢ 58.89+1.17°
4 5.9440.10° 0.19+0.03¢ 59.60:£0.34°
F-value® 101.82" 75.85"" 64.25™

Y SM: Spergularia marina L. Griseb.

) Data are meantstandard deviation (n=3).

» Means in the bars with different superscripts (*™°) are signi-
ficantly different at p<0.05 as by Duncan’s multiple range test.

™ p<0.001.
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Ve Ba vt 9, B dop FERES WD

=
SolE]e] A7H(Choi JH et al 2008)°4 FZE A7} u}

2t pH7} S7HIAeS Baste] & AT Akt A3
YUeRQITE 3, of2 o} BS 718t JE|(Kim MH et

al 2015)914 7}ko] S7FshaA pH7F fashe & B

= AR T/ AU - 5o vl 71Qlsk=
Zo B ARETh  AFoA AR AldhE BEe] A
pH7} 6252 ZH = o] 9] 57550 A Uehygton
ol# gk F-Al=9] pHO| FaFo] UMW Heom Yzhert

Az H7F el dEe tizTe] 0.29%0]1924, 1%
A7HE] 7% 0.24%, 2%°1A 0.22%, 3%14 0.20%, 4%°ll
A 0.19%2 HA7tero] Z71a42 74813 thp<0.001). ©]#
gt Ads 2 AP AEUE 22 AF e R 37t
HHA gl AMEEE E97] wloln, AtuES e
TR A2 Eo HlEiA A YEFS MEAIT]= 7
ol e ZF TdFo] 356.6 mgl R T Ho|BE YE
F HlEE o] 2 Aoz Algdc). web Ay el &
w2 ARUES W AR SElZ) 2 AMSEE s
EFEo 39 #AHCRE ARHe A= YEF FFS
#astal, YEF Agste] B4 s dncte] € 4 e
o= 7liErh

AUE fE]e] FRgEge tix2Te] 56.65%, 4% H7F
0] 59.60%= 7Fol S7kePHA FEFHE Sk A
o 2 YEPHET|(p<0.001), ©]& Lee$t Lyu(2008)7} % =4+
-2 H7}ek sEl(Lee YM & Lyu ES 2008)014 #7}ko] =
713t wet sjE o] FEghe] Skt st 2 AT
o] Aot frAFeE ko]t elu v FiE](Lee SH &
Cho SH 2012)°] 7% 37} o §-2} sfE]e] FEFaFe Fof
Aol zpo] S Holx| ekl HaFE- FJE](Cho SH & Chung
JH 2010)ell4 7o St whet sjejo] sigheko] 2+
A3ttt Buste] 2 AT Aol o2 A4S BAth
ol AEH A2, FARY T/, AU A
Hol| Mz} T2 AgS Hole oz Algdct 3k, Aldu
E2 ARFE) AEAV FHE AAAER BauEal(Lee
JJ & Jung HO 2012), 2|54l 27 el Aol fre A&
o] e HEAde] S7kaRle] ErhE A7(Choi YS et al
2010)°] whe} APdubEel] $H-E At =5 dEl o]
Agtele] Fit S Foled TS T o E A4tk
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2) MtE M7} oiele] ME

AU o] M7l w2 A o] 2po]= Table 3]
AAJelg o, el Lk thzo] 48.66°] 1L, 4% 37
o] 45312 H7}eFo] I7IEFE Pt Yol A el
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Table 3. Color parameters values of pork patties added with
Spergularia marina L. Griseb powder

Concentration of Hunter color values

SM" powder (%) L a b
0 48.66+0.13279  4.23+0.01°  10.46+0.02°
1 47.16+0.60° 3.69+0.14°  9.54+0.03°
2 47.02+0.30° 3.20£0.04  9.15+0.04°
3 46.44£0.10" 3.10£0.04°  8.61+0.03¢
4 45.31+0.02° 3.07£0.07°  7.510.17°
F-value” 8.51"™ 138.29™ 538.43™

Y SM: Spergularia marina L. Griseb.

? Data are meantstandard deviation (n=3).

 Means in the bars with different superscripts (*™°) are signi-
ficantly different at p<0.05 as by Duncan’s multiple range test.

" p<0.001.

A 639

Table 4. Cooking loss rate and diameter loss rate of pork
patties added with Spergularia marina L. Griseb powder

Concentration of Cooking loss Diameter loss

SM" powder (%) rate (%) rate (%)
0 25.96+0.582) 17.800.14°
1 25.67+0.70° 17.02+0.10°
2 24.04+0.43° 17.47+0.40™
3 24.37+0.98 17.88+0.99°
4 25.600.58" 17.54+0.38"
F-value” 8.73" 517

Y SM: Spergularia marina L. Griseb.

? Data are meantstandard deviation (n=5).

» Means in the bars with different superscripts (*°) are signifi-
cantly different at p<0.05 as by Duncan’s multiple range test.

" p<0.05, ™ p<0.01.

B TR Ago] AAE] B4y, A A Bis
= ASAA 715l AR S FA drka 5k
(Hasibe T et al 2010). 747 28& AA] 17.80~17.02% Ale]

o] gk B, FolAl Aol ARk p<0.05) L&
Fo gldith olgidk Axte AduE Boo] pHyF dut
=5 HE 9] pHET} 2o} We pHolA] 71919 44
g =Y F de A= AAEA=, A Ut
a3t Ao Algdtt APATFE FA3] BH of=y
2 7} sjEle] A7H(Kim MH et al 2015)0l|A] o}=Y
o] STV TMEEA ST A A E0] SIS
T Bastietl, 1 90E A7 of2 ozt HE €] pH
£ AshrZ7] WEo R Fetaigint. dh, wh i g
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Table S. Texture analysis of pork patties added with Spergularia marina L. Griseb powder

%OP‘] °]‘ ﬁi(é% (=] wu

Concentration of

SM" powder (%) Hardness Chewiness Springiness Cohesiveness
0 5,052.214247.54% 2,776.11£157.56™ 0.86+0.03° 0.63+0.02
1 3,653.43+459.79 2,847.79+111.62° 0.94+0.04™ 0.73+0.03
2 4,113.18+280.83 2,612.74+158.78" 0.95+0.04" 0.68+0.10
3 3,698.98+383.68 2,370.57+249.93° 0.87+0.04™ 0.7240.02
4 4,084.39+144.99 2,396.65+164.90° 0.89-£0.02" 0.69+0.11
F-value? 1.503™ 51.910™ 3.480" 1.932™

Y SM: Spergularia marina L. Griseb.
? Data are meantstandard deviation (n=10).

9 Means in the bars with different superscripts (*™°) are significantly different at p<0.05 as by Duncan’s multiple range test.

" p<0.05, ™ p<0.001, ™ not significant.

35 YEhl = chewiness= 7R R o2l Aol(p< 7pEE £ A Ao ”‘alﬂoi R
=& 74 7} sk

TRl Il A

0.00)E Hom 1% H7lTo] 2,847.79%2 71
£ Vet ©8/4dE YERY = springiness® *12]

et A8 glo] 2% 1% H7kteo] 932 2(p<0.05) T2
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7(1/\—1/] ;(]—o]oﬂ = 03]6‘]:——
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712N 3~4%2] H7bre] A9 27 e 97 w7 7P 92 23S Ho AR AuE 28] =5 Y
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Table 6. Sensory characteristics analysis of pork patties added with Spergularia marina L. Griseb powder

Concentration of

SM powder (%) Color Flavor Taste Juiciness Overall preference
0 5.36+0.897% 4.66+0.42° 5.10£0.75° 4.96+0.75 5.43+1.00™
1 4.97+0.74 5.33+0.55™ 5.70+1.08™ 5.23+0.98" 5.98+1.31®
2 4.98+0.71% 6.74+1.05° 6.56+1.10° 5.11+0.46™ 6.45+1.51°
3 3.82+1.05° 5.96+0.88° 5.56+1.02° 5.90+1.03% 6.13+1.49%
4 4.32+0.75 5.66+1.04° 6.17+0.99® 6.22+1.15° 4.87+0.49°
F-value” 5427 10.262™ 6.976" 5.538" 4.463"

Y SM: Spergularia marina L. Griseb.
? Data are meantstandard deviation (n=30).

3 Means in the bars with different superscripts (*™°) are significantly different at p<0.05 as by Duncan’s multiple range test.

P p<0.05, ™ p<0.01.

Table 7. Antioxidative activities of pork patties added with
Spergularia marina L. Griseb powder

DPPH free radical
scavening activity (%)

Concentration of
SMY powder (%)

Total phenolic
contents (%)

0 4247423499 17.12+1.80°
1 59.53+1.52° 24.97+0.68°
2 69.3742.97° 28.47+1.04°
3 74.93+1.55 32.27+1.10°
4 77.10+3.30° 35.50+2.30°
F-value” 100.315™ 66.812""

Y SM: Spergularia marina L. Griseb.

? Data are meanztstandard deviation (n=3).

3 Means in the bars with different superscripts (*"°) are signifi-
cantly different at p<0.05 as by Duncan’s multiple range test.

9 p<0.001.

4247 mg GAE/100 g© 2 717 wekomn], H7hte 59.53~
77.10 mg GAE/100 g& 2 H7}eo] 78S & o533t
B9 o] fojor F7IeIAthp<0.001). &3 £
78t lE](Joo SY & Choi HY 2014)2] ¥ #&=3l3E
A7 3D Mol Svhsl met F wEsitEo]
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d uj Z FEdao] 251 mg/Let B8] e, Kim DS
520162y AlHbEe] ¥ ZE]vES 17.03 mg/gl® Wil
sttt Aol whah AdE Ao giE & Z2)v
o] HEd B R 1~4%=2 H7EE A ol H]
3l 40~81%°] FvlE FHFs T7H7IE 9EE 3%

o
=

=
=

2) DPPH Free Radical &~7=
B2} Ulof| free radicalS 7FA 1L 9= DPPHE &H2t3) 2H4-
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& 7o) ghgle]o] GalE]= E4Jo] ItkBlois MS 1958).
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DPPH 2HHZ AATE 1%, 2%, 3%, 4% H7kolAq 2z}
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whEpA] o] 23 B2 AldE] S0l HlEW! o 2
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SHOFE SN T, ARV A B HE AZE 9 7]
22 A8E A A ATIE BEE 0%, 1%, 2%, 3%,
4% F7kete] sEle] 4 5S40 VAl 9FE dohEsk
ok AldE siEe] FAE7EE AR 23, S pH
AR Bu olee] ZolaeE 7t Zolele A%
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