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Abstract

This study was carried out to investigate the effects of pine needle extract on the color, hardness, springiness, chewiness,
pH, thiobarbituric acid reactive substances (TBARS) value, and total bacterial number of seasoned pork meat stored at 4C
for 9 days. The pH levels of sauce samples were not affected by the mixing rate of the extracts. Acidity, soluble solids, and
salinity gradually increased as the amount of added extract increased. Total polyphenolic contents in the sauce ranged from
1.01+£0.02 mg GAE/mL to 1.41+0.04 mg GAE/mL, DPPH radical scavenging activity ranged from 0.06+0.01 AEAC to 0.12+
0.01 AEAC, and ABTS radical scavenging activity ranged from 0.11+0.01 AEAC to 0.19+0.01 AEAC. The pH levels signifi-
cantly decreased as the amount of added extract increased. The lightness (L*), redness (a*) and yellowness (b*) values of
meat tended to decrease with longer storage period (p<0.05). Hardness and chewiness also increased with longer storage period
(»<0.05). The TBARS values decreased as the amount of added extract increased after 6 days (p<0.05). Total bacterial
numbers of PS5, P10, and P15 decreased compared to the control (p<0.05). In the sensory evaluation, taste and palatability were
not significantly different among C, P5, and P10 (p<0.05). Further, flavor, color, tenderness, and juiciness were not different
among the seasoned pork meats. These results suggest that pine needle extract can inhibit protein degradation, lipid oxidation,
and bacterial growth when used as an additive to seasoned pork meat.

Key words :

N &

A2 A4 Azt AR AAR B3] vse] met 4

s 2
He 4 gt Fdgel 27k G2 Z7H

' Corresponding author : Ha-Yun Kim, Tel : +82-31-299-0463,
E-mail : khy0617@naver.com

Seasoning pork meat, pine needle extract, TBARS, total bacterial numbers.

AL e FAEEN 7] E K Youn et al 2004),
2~ 2 3eEAl(Han et al 2006), AAHET(Cho ef al
_7"‘_

=
7 2 " (Jin er al 20062)S Ag3le] FH A

o 275 = dUAE TEelllet] BdH ez ke of
23 Gt as2 A AsidE 2

& Aol 71 78 Bl BYALE

N
2R
ol
£
>
of
)
oo
o

oxygen species, ROS)Z FH A X7 &Sl thate] 47t
&k g a5 sk, o] 2 18] wskE R A4E 4,
Hdg A, Ay 49 59 9 A2 2hg-g
ok AvF dbadE AL Al =3k Al et Eaf Sol
JS 714 AelFoz FAE SAAIZICKParker L 1994).

ol S&staa TR dIst BHdES st
ROS®} free radical A= JAste = =85 7|tk
o]2] 3} B4 S|+ butylated hydroxytoluene(BHT), butylated
hydroxyanisole(BHA), propyl gallate(PG), tertiary-butylhydro-



594 Ao 31T A9 -

quinone(TBHQ) 5°] ©]&¥THDavies KJA 1995).

o] & BHT® BHA= 53] &4kt 237 #old Ao
HFEHAA T, AN S5 det 7bsA, 1P S mi-
crosomal enzyme €78 S7}, 1t BlU] 52 FZ}&o] HiE]
3 tHChance et al 1979). ool whet AA Zh=rol A AFE-S
HA o2 AFrelhe FA 9o, o]z Qs HA FrkaiA
o] A A7 v a7EHI

FEuEtel AAshs Auie 5% A%, 9%, 298,
A& Sol LA 2o (Lee JK 1996), &2 3
s ksl 321 27 29, A2
TH 1999) 21738, #49, 90783, nde 5f =3 A%

dqubz x) 8o &I} Yok OLaqx% STHJin et al 2006b).

2F & ;;%6}04 a AL AT Hol B
nEYS £ o A% 7 715wt

o 9

_I[ﬂ‘l

2 mlo

A(Kim & Kim 2007), £ 42 Hrlel] W 7715
Azt S wl 715787 7154 0] AT Basiil o

2 37} Wdle] 4 E

=

w(Jin et al 2006b), €4 EL3} =
AT A 3 AT (Jeong et al 2005), &Y L AUt
< 23 A Aolze] A EA A (Kwhak er al 2002),
49l Buke 713k £71we] A5 EA AT (Lee & Han
2002) & TReFEH 2EollA] kel & et at, kst a9E
Fojshet] £o] AFEER oY, 17]E Hde® g A9
= AHZE B4 &tk
ol ATE Bl £ AFFEES W =58 &
£ Axsta, ol 2~E E
P& AT BN 718 & 8
o g2 oA & Y& Folsta, Ak 2 Ve
=] =5

F7he 2B B

l%

A=
Aoll AHEgE £ AR AFQedA AHSE A <
E Yl (http://www.kong55.com)= Foto] FIste], WA B
st ARESEATE A g A7l H B 33] 7 3to] Al
sto] ARESIITE =52 SR RlECA T HHE FF
HE SAIRES 1918le] 8x16%0.5 cmE A2 & A
Eolsle AWE AAFA L, YEEI-18C)sHHA] AHE-3)

>

1.
=

Atk 712 AR E IPFAE, @), *m(t’“*é g, TS
571, =), EEUTF, )2 ARSI, FAER AL
EH ALaFe shuz mECA Fiste] ARESISiTh

2. £ &5 FE= ?HI_’E

£9¢ 338 A8k o]BAE ATl AT E47)

uper mi , Newport, IFA I E EHES
(Sup ill 1500, Newp USA)E A 7F B BHEL 100

HOoFA o} RATHEETE

g F3laL 108]e] &8 e 3 100TolA 3413 B2t 4=
Z

=
[SRRES
5, 28] NbE FEdle] FEES At e A

#29 }
&&= (Rotavapor R-205, BUCHI, Switzerland)E ©]-& #
4 FEI T ARSI

3. &% FEE I A H=

< ZE 9fgk 4220 Hig B]&-& Table 13 T
F 2xe AA FE2 0%(FE7HD), 5%,
10%, 15%°] Hl&= F7ste] A z=stdh

it

fp
[
_1

i

il
1o
juinl)
N

o
o] vl &2 Hriste] Z2g &7]
Z4C)shaA 0, 3, 6, 92

Radwag, Japan)Z ©|&3te] =431t} &~9] pHE A&
£ 9J3}X|(Whatman No. 1)E o]-&38le] o3}l & o3} 30
mLE # 3] th7] 2= A pH 4.02} 7.0 buffer? B3 &
g]Z=o] B2kE pH meter(Orion 4 STAR, Thermo Scientific,

Table 1. Formulation of seasoning sauce with pine needle

extracts for pork meat(w/w) (%)
Samples”
Ingredients

C P5 P10 P15
Soy sauce 15.6 15.6 15.6 15.6
Water 51.8 46.8 41.8 36.8
Ground ginger 0.3 0.3 0.3 0.3
Ground garlic 2.0 2.0 2.0 2.0
Sugar 13.1 13.1 13.1 13.1
Black pepper powder 0.1 0.1 0.1 0.1
Ground onion 4.1 4.1 4.1 4.1
Ground leek 4.1 4.1 4.1 4.1
Refined rice wine 8.6 8.6 8.6 8.6
Red pepper 0.3 0.3 0.3 0.3
Pine needle extract 0 5 10 15

D C : seasoning sauce with pine needle extracts 0%, P5 : seasoning
sauce with pine needle extracts 5%, P10 : seasoning sauce with
pine needle extracts 10%, P15 :
needle extracts 15%.

seasoning sauce with pine
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Table 2. Changes in moisture content, pH, total acidity, salt and soluble solid content of seasoned sauce during storage

Samples” Moisture content (%) pH Total acidity (%) Salt (%) Soluble solid content (°Brix)
C 81.35+0.07 5.08+0.07 3.30+0.05% 1.62+0.01* 20.50+0.01"
P5 80.50+1.70 5.110.04 3.39+0.05" 1.5740.01° 20.40+0.01°
P10 81.25+0.07 5.07+0.02 3.5440.05° 1.56+0.01° 20.80+0.01°
P15 82.10+0.85 5.05+0.03 3.75+0.05° 1.55+0.01¢ 21.10£0.01¢

D C : seasoning sauce with pine needle extracts 0%, P5 :
pine needle extracts 10%, P15 :

seasoning sauce with pine needle extracts 5%, P10 :

seasoning sauce with

seasoning sauce with pine needle extracts 15%.

2 27¢ Means in the same column with the different superscripts are significantly different (»<0.05) by Duncan's multiple range test.
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Table 3. Total polyphenol contents and antioxidant ac-
tivities of the pine needle extract

Total DPPH radical ABTS radical
Samples" polyphenol scaw?n{ging scave'nging
contents activity activity
(mg/g) (AEAC, mg/g) (AEAC, mg/g)
Pine needle ¢ 41017 1.000.01 1.19+0.01
extract
C 0.85:+0.02°? 0.03+0.01* 0.06+0.01°
P5 1.01+0.02° 0.06+0.01° 0.11£0.01°
P10 1.2140.03¢ 0.10+0.01° 0.16+0.01¢
P15 1.41£0.04¢ 0.12+0.01¢ 0.19+0.01¢

D C : seasoning sauce with pine needle extracts 0%, P5 : seasoning
sauce with pine needle extracts 5%, P10 : seasoning sauce with
pine needle extracts 10%, P15 :
needle extracts 15%.

2 2~4 Means in the same column with the different superscripts
are significantly different (p<0.05) by Duncan's multiple range
test.
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Table 4. Changes in pH value of seasoned pork added
with pine needle extract during storage at 4C for 9 days

Storage days

Sam-

ples” 0 3 6 9

C 955220027 95.49:0.03° 95.46£0.02° 95.48+0.01°
P5  55.60:0.01* 55.41+0.01°  $5.64+0.03° 55.40+0.01°
P10 75.44+£0.01*° 55.43+0.01° 75.40+0.02° 75.20+0.02°
P15 R54240.01° 75.310.01° 9T5.18+0.02° R5.18+0.02¢

D C : seasoning sauce with pine needle extracts 0%, P5 : sea-
soning sauce with pine needle extracts 5%, P10 : seasoning sauce
with pine needle extracts 10%, P15 : seasoning sauce with pine
needle extracts 15%.

2 2¢ Means in the same row with the different superscripts are
significantly different (p<0.05) by Duncan's multiple range test.

3 QR Means in the same column with the different superscripts
are significantly different (»p<0.05) by Duncan's multiple range
test.
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Table 5. Changes in L*(lightness), a*(redness) and b*(yellowness) of seasoned pork meat during storage

Storage days

Traits Samples”
0 3 6 9

C 27.142.5% 29.042.4° 25.742.9° @18.3+3.2°

. P5 274422 28.4+1.1 21.8+10.3 R27.8+0.9
- P10 29.945.1° 29.9+4.6" 26.2+1.8° Q1.345.3"
P15 28.543.9° 30.623.4° 24.0+4.0° R29.443.1°

C 30.742.4° 24.742.5° 30.0+5.0° 34,541 .8°

. P5 R72+1.2 25.9+1.8 29.645.1 R28.3+1.4
! P10 RD4.5+5.4° 24.244.5° 27.442.3 932.9+4.9°
P15 23.9+3.9° 22.842.5° 30.5+1.9° R26.5+3.7%
C 45943 .8° 48.943.4° 43.7+4.5 Q31.445.5°

. P5 46.3+3.2° 48.0+1.7° 36.0+15.8° R46.6+1.5°
° P10 50.0+8.2° 48.745.0° 44442 7° 35.8+7.8°
P15 47.046.0° 50.9+5.1° 40.8+6.4° R47.9+4.0°

D C : seasoning sauce with pine needle extracts 0%, P5 :
pine needle extracts 10%, P15 :

seasoning sauce with pine needle extracts 5%, P10 :
seasoning sauce with pine needle extracts 15%.

seasoning sauce with

2 2~® Means in the same row with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
3 @R Means in the same column with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
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Table 6. Changes in hardness (g/cm?), springiness (%) and chewiness of seasoned pork meat during storage

Storage days

Traits Samples”
0 3 6 9
C 1.7+0.4? 2.4+0.6° 2.7+0.8° 3.7+0.8°
P5 1.5+0.3* 2.3+0.8° 2.6+0.7° 3.540.6°
Hardness
P10 1.4+0.5° 2.0+0.9° 2.940.7° 3.740.8°
P15 1.6+0.7° 2.340.8" 3.0+£0.5° 3.840.9°
C 65.343.5" 60.645.9" 57.6+3.7% 55.9+3.8°
P5 64.5+3.6" 59.245.9 58.0+4.2° 55.343.0°
Springiness
P10 63.3+4.5" 61.0+4.5° 58.345.1° 59.0+4.9
P15 65.6:4.2° 59.1+5.9 60.126.2" 57.7+3.3
C 565+131° 7124236 8404225% 1,063+381¢
P5 681+144° 727+151° 849+269™ 987+281°
Chewiness
P10 6562206 690+351° 871+£328" 1,176£271°
P15 599+195° 728+246% 9144289 1,090+£332¢

D C : seasoning sauce with pine needle extracts 0%, P5
pine needle extracts 10%, P15 :

: seasoning sauce with pine needle extracts 5%, P10
seasoning sauce with pine needle extracts 15%.

: seasoning sauce with

2 2~d Means in the same row with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
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Table 7. Changes in total bacterial numbers of seasoned
pork meat during storage (log CFU/g)

Sam- Storage days
ples” 0 3 6 9
C 33240127 D440£0.16° 5.01£0.19° °5.48+0.11¢
P5  297+021°  ®3.43x0.13° ®3.95x0.15° ®4.310.12¢
P10 2.85+0.14*  R338+0.22° R3.83:0.14° R4.45+0.24°
P15 2.80£0.15*  $3.20+0.23° ®3.69+0.11° ®4.35:0.14°
D C : seasoning sauce with pine needle extracts 0%, P5 : seasoning

sauce with pine needle extracts 5%, P10 :
pine needle extracts 10%, P15
extracts 15%.

? 2~¢ Means in the same row with the different superscripts are
significantly different (»p<0.05) by Duncan's multiple range test.

» Q5 Means in the same column with the different superscripts
are significantly different (p<0.05) by Duncan's multiple range
test.

seasoning sauce with
: seasoning sauce with pine needle
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Table 8. Changes in TBARS (mg MA/kg) value of sea-
soned pork meat during storage

Sam- Storage days

ples” 0 3 6 9

C  030£0.01? 0.35+0.02° 90.50+0.02° 20.61+0.02°
P5  0.29+0.02* 0.34+0.01°  R0.46+0.02° ®0.57+0.01
P10 0.28+0.01° 0.34+0.02°  50.42+0.01°  50.45+0.02¢
P15  030£0.00° 0.32+0.01° 7035+0.02° 70.39+0.01

D C : seasoning sauce with pine needle extracts 0%, P5 : sea-
soning sauce with pine needle extracts 5%, P10 : seasoning
sauce with pine needle extracts 10%, P15 : seasoning sauce
with pine needle extracts 15%.

2 2¢ Means in the same row with the different superscripts are
significantly different (p<0.05) by Duncan's multiple range test.

» T Means in the same column with the different superscripts are
significantly different (»p<0.05) by Duncan's multiple range test.

HOoFA o} RATHEETE

o} vl =3k ke Bylom, £9d x3E ks g Fo
o8] FAAM 7} AAE Axtz AZbET) Turner e al(1954)
< TBARS #t°] 0.46 mg MA/kg °lsle]™d A# 7} 713k,
1.2 mg MA/kg ©l/dold HdH 7t B7Hed == Atlg A
olglar sttt} Hah e al(2005)2 oPd=5-2] TBARS7} 1.13~

1.36 mg MA/kgolghal Huslel=d], ol A3 ZAate o|i
o e Ao vt JolfRE £ FEE
o] & HEsgtEe gaksl 2-8(Alonso et al 2002)°] 7]

Igk Ao wekdn

rlo by
19
o
*
"
e
d
Lo
i

Table 9. sensory score of seasoned pork meat

Samples”
Traits
C P5 P10 P15
Taste 6.10+1.7%9  575+1.7°  5.85+2.0° 4.75+1.9°
Flavor 630+1.4  625+13  6.10£14  5.75£1.9
Color 465£1.9  490+14 470415  4.75+15
Tendemess  5.05+1.7 4.90+1.6 5.70£1.6 5.15+1.4
Juiciness 4.60+1.6 4.40+1.8 5.15+1.6 4.90+1.1
Palatability ~5.40+1.6°  5.30£13®  5.80+1.6° 4.40+1.6°

D C : seasoning sauce with pine needle extracts 0%, PS5 : sea-
soning sauce with pine needle extracts 5%, P10 : seasoning sauce
with pine needle extracts 10%, P15 : seasoning sauce with pine
needle extracts 15%.

? 2¢ Means in the same row with the different superscripts are
significantly different (»<0.05) by Duncan's multiple range test.
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