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ABSTRACT

Quality evaluations of seasoning chicken wing treated with pine needles during storage of 6 days at 4°C were assessed.
Seasoning chicken containing 0.5-1.3% (w/w) pine needle during storage at 4°C was allowed to the growth of Staphylococ-
cus aureus. pH values of seasoning chicken containing pine needles after 6 days of storage were not significanily different
(p>0.05) than those of the controls. The rate of drip loss on seasoning chicken containing pine needles after 24 hr of storage
was significantly different (p<0.05) than that of the controls. Sensory scores of seasoning chicken containing 0.8-1.3% pine
needles for odor and flavor were in the “liked more” to typical category during storage of 6 days at 4°C. For odor and flavor
scores, seasoning chicken containing 1.0-1.3% pine needles compared to the controls and other treatments increased during
storage days due to fresh odor of pine needles. Seasoning chicken containing 0.5-1.3% pine needles after 6 days of storage
were no significantly different levels (>0.05) of Hunter color L" values compared to controls. Hunter color a” and b* values
of seasoning chicken containing 0.5-1.3% pine needles after 6 days of storage were significantly different (»<0.05) than

those of the controls.
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A 2 Z=2o] 71 sckKim, 1998; Kim and Kim, 2000;
Kim et al, 1997, Kim et al, 1998; Kim and Marshall,
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Kim, 2000; Kim et al, 1997; Kim et al., 1998). Ray$}
Sandine(1991)& 4}, 4% D TN 5] 4714 gAe
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Har]o] AR 22e A 25274 7)(Model SDT 25,
Type K Digital Thermometer, Summit Co., LTD, Korea)ZS
olgste] 1 FH 49919 & AEe] BHRL el
FEE Ax A garle] 4R 2528 A8

Keiryoki MFG. Co., LTD, Japan)& ©]-83&}c, &e] A 4
7ol MaA gIR e 25 A5t

od en|gF e M=

B 2] oilel A AHS 2 100 go] &2 0.5%(v/
v)2] A2AHQE7] 38 AlEAE, S )S HKSE 1LY
FEE JA T A4 AT AR 1 ¥ &
2E $£EEAA 33 AF & 2+ 1mm ZV|E AEEtA
1288kt ~EQlE| 2 &71910A 5B A F HA P
EZ2A Aol AR

H10| 2dge| M=

49 A FrjEA o8 Hav] ddse] AXE g
ZulgE o b= Table 17 2t £ ga17) ddS
2 HATel 93 FIIE P2 F HT EATEE 0.5-
1.25%(wiw) 9] F=7HA H7kste] Alzstqrt.

pH &3

okd a1y] gyle] pHE flat type surface electrodes
o]83tyq A8 xHe] ¢F 4X3e9 pHE EFSHE pH
meter(Accumet®, Model 50, Fisher Scientific Co.)Z 53
skt

Welnz B4

Zy WAAT] & 3t Staphylococcus aureus,
Salmonella spp., Escherichia coli B Listeria monocytogenes
HACCP E4& kitS o]83F A (Easy Stamp™, 3
He)o 2 garl gl vlE 558 Frisad. 1
3 7} iAol 37°C, 243 Wi § FA3E HES CFU/
cm’2 EAEFH T

S4e| £

dd garr] drjel §-4 ¥W3l= Hunter color 47]
(Hunter Colori-Meter, Model JC801S, Tokyo, Japan)ol 2]

Table 1. Formula of seasoned sauce of chicken

Ingredients Control Treatment
Water 25 -
Pine needle - 0.5-1.5
Soy sauce 20 20
Beef flavor enhancer 23 23
Miwon 1.5 1.5
Garlic 15 15
Pepper 0.5 0.5
Corn syrup 35 35
Red pepper paste 75 75
Sugar 12.5 12.5
Ginger 5 5

Total 100 100




LHRI=OF ZXIm7| 49

gto] FU3S WHo g 33 vkE =43ke] W (lightness)
L%k, A S (rednessy= a3k 18]l A E (yellowness)

irorr
O-‘*
pal
tlo
AN
o2
ob
8
v

S Z O =0 (%)=

NS FEFIITREAS AAT THATE/1Y TP

- 100
NEFFFALET TF

54"}
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RS-t
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Mo £X

P Az A H17] DR LEE A 2257
(Model SDT 25, Type K Digital Thermometer, Summit
Co., LTD, Korea)= &4t A3} A T 4H.9)0] HHF L
= ZF 11°CE VeI

ez &3

Z+ 100 g2l Fd H37] e Fefoldl floA 2w
E A HHAL & A (Model SK-8700, Sato Keiryoki
MFG. Co., LTD, Japan)E o|-&3te] 718 x5 A3 2
I 27] 58 B9 /18 2xe 7 280+ 5°Ce 1Al ¥
7] 5% &% 7}%‘_%53 7} 230+ 5°CE A AT}
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pH HSlE 243 Aye AelTd dizs Ateldl f-¢

Table 2. pH values” on refrigerated (4°C) chicken wings con-
taining different levels of pine neeedles (PN)

Storage time pH values
(days)
Treatments 1 6
Control 6.09* 6.26*
0.5% PN 6.07% 6.24*
0.8% PN 6.10° 6.25°
1.0% PN 6.01° 6.29°
1.3% PN 5.96" 6.27°

DMean values with different superscripts in the same column are
significantly different (p<0.05).
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Table 3. Drip loss values® on refrigerated (4°C) chicken
wings containing different levels of pine neeedles

(PN)
Storage time Drip loss values
(hr)
Treatments 24
Control 5.528
0.5% PN 3.21°
0.8% PN 2.35°
1.0% PN 2.29°
1.3% PN 2.42°

YMean values with different superscripts in the same column are
significantly different (p<0.05).

o= FA gtk B A7 A% £ Aol Yl
Hlale] $ERE HEE UEGeH, & WF 5% F
Aol 7P 4 U Aoz THHYC.

&9 ¥ 0| YESE st _

7} 0.5-1.5%(v/v)e £U4S FEER FHrlste Az
&9 FESS 4°Co] AAAA v|AESZE Wil w
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Salmonella spp., L. monocytogenes 2 E. coli®] HEA 4
FTH O& 4°C A% 712 Ml AEEHA Gt 19
v iEzTF 05-1.0% &9 ATdlA S aureus®] B
gAlrro]l FAFTeL 4°C A7 6 F HAEHUTE B 4
o] AFRE FarvleE HACCP F-8UAolx Akt g
715 745k AMSsId o B el HAES 48 S A
= #HF59 22X} Y (cross-contamination) 7FsA3ol 7]
At Aoz wHEAt 29 0]00)E 259 EFTF
A Zot TARHOEYE S aureusSt E coli 59 HY
4 Agel AERATT Atk wF =4 A duct
A Foll HIBE Q=) Eokom AT ohz} 2
, Evt 59 717 HEE A o3 FAE
AU it Mk =4, 1A R 71 T A4
AHT Amrleo] QFHAN ojud 2X = HelA| &
T 9ok #1ch. Kim? Marshall(2000) 2 Kim S(1998)
< AAF Harr)oh A5 LS 93t 98 S
Aol gt Bustgon, & sxo 4 ik

FA gAS 0183 SHH MAHL A HESH=
Z7] AR FE FoFor 74, vAESH 5 A
Z HA S A% R-83 HEAZ ALY BR84S
AXEaTE A FEe ke & FuAdeR 4Ezl &
VAN TET 2geAAATFY FAA oA AHE v
Eigchar sigdeh B S7Ad gar) 98 2 3
£ Az A I9HE § ARG AAs A3 Tl
w3lo] A3 27dAT). P AR FF AL
& (cross-contamination) X E $1%F 27|17, A 2 A
He] 94 283 4L A HAHEe] Faido] 1
HE AU

£9 Y| A5t

7t 0.5-1.3%wiw)d] £4& TEEE st Axd
Har7] FdHS 4°cel] AFsEA WAk Frlell vixl=
S EASHTH(Table 59} 6). HiL7) Fde] dAel
3 A5/ e &9 ¥t 08-1.0%S] a5l
A goFoz =H(p<0.05) 5F FUKTable 5). A7 6
d & H37] FE5e @Al e st Haee &
4 T} 10-13%74A Z71d FaelN FIH0R =
Ap<0.05) T& AT €9 F7H9 F¥l(flavor)l o
g eHrte AAG e dETET S5k after taste)
o] ZF3kI Y3 ACE HIIEUTHTable 6). &
17) FEEL FdS Ax AT 0.8% &8 7kEelA F
ulel) ik A7t A7) 7P w7 SEEHUG 4C A
Z 64 FllE 1.0-1.3%7H4 9557} 71 Aol

f
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Table 5. Odor values” on refrigerated (4°C) chicken wings
containing different levels of pine needles (PN)

Storage time Odor values

(days)
Treatments 0 6
Controls 5.00° 5.00°
0.5% PN 4.00° 5.00°
0.8% PN 4.50™ 5.75°
1.0% PN 4,50 6.75°
1.3% PN 5.00° 7.254

DMean values with different superscripts in the same column are
significantly different (»p<0.05).

Table 4. Microbiological changes” on refrigerated (4°C) chicken wings containing different levels of pine needles (PN)

Storage time Salmorella spp. S. aureus L. monocytogenes E. coli
(days)
Treatments 0 6 0 6 0 6 0 6
Controls ND? ND + + ND ND ND ND
0.5% PN ND ND + + ND ND ND ND
0.8% PN ND ND + + ND ND ND ND
1.0% PN ND ND + + ND ND ND ND
1.3% PN ND ND + ND ND ND ND ND

DMean values with different superscripts in the same column are significantly different (p<0.05). ?ND = not detected. + = 1-3 CFU/em’.
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Table 6. Flavor values on refrigerated (4°C) chicken wings
containing different levels of pine needles (PN)

Storage time Flavor values

(days)
Treatments 0 6
Controls 5.00% 5.00%
0.5% PN 5.75° 4.75°
0.8% PN 6.75° 5.00°
1.0% PN 6.25% 5.50°
1.3% PN 6.00° 6.50°

DMean values with different superscripts in the same column are
significantly different (p<0.05).

A Frlel tigk et At v ' A 55 5121
dutd oz g8 § £ AT H
T £ 283 o] T2 FoE FeHrt ﬁc’lg
=390k

B A Ay garr] opdso] £ HArkate] F(flavor)

o tig BH5H/E AAE AP gETET Aikafter
taste)°] FZ 3l garrlolA A== HlF glo] & A
o2 FrIERATE £98 TRzt Fol ZSu=E, v,
gy, U4 W mdQte] X Fo| §HHR AR &
#AA 9o, B A7AnE EYE 7340 8 o
o3t £9 gar] Fds] Jide] rhsE & s e
2 AEFHJHFHFT T, 2002).

29l el K4 vs)

0.5-1.3%(vv)2] £9-¢ e Arlste] gay] dd
58 AZD TS 4C AR B 44 EAS AN A
F= Table 7-99F 2t} kg Ha17] €@71e] Hunter color
L7k A% 19 3 24 1.0-1.3% 5574 713 £
A FAA E2TH foF 2ol (p<0.05)E VYER]ATt
(Table 7). A% 6UF 0.5% o £ A2]*e] Hunter
color L'7h= tlzw# 214 zto](p>0.05)7F USATE. &
3 g37] 9719 Hunter color a7he A% 19 & 7}
0.50% E= ool &9l AeTelX HETT w4 &
Table 7. Hunter color L° values” on refrigerated (4°C)

chicken wings containing different levels of pine
neeedles (PN)

Storage time Hunter color L*

(days)
Treatments 1 6
Control 44.12° 42,05
0.5% PN 46.40% 44.12°
0.8% PN 45.07%® 44 45°
1.0% PN 40.182 43,58
1.3% PN 3927° 43232

UMean values with different superscripts in the same column are
significantly different (p<0.05).

Table 8. Hunter color a” values” on refrigerated (4°C) chicken
wings containing different levels of pine neeedles

PN)
Storage time Hunter color a*
(days)
Treatments 1 6

Control 19.028 14.172
0.5% PN 14.25° 14.72°
0.8% PN 16.78° 13.48°
1.0% PN 16.33° 13.33°
1.3% PN 16.82° 13.88°

DMean values with different superscripts in the same column are
significantly different (p<0.05).

Table 9. Hunter color b values” on refrigerated (4°C) chic-
ken wings containing different levels of pine neeedles

PN)
Storage time Hunter color b
(days)
Treatments 1 6

Control 20.32% 16.73%
0.5% PN 19.78° 18.37°
0.8% PN 24.43° 18.42°
1.0% PN 23.18° 18.38°
1.3% PN 23.95° 18.05°

"Mean values with different superscripts in the same column are
significantly different (p<0.05).

0] (p<0.05)E JERNSITHTable 8). A7 6UF 0.8% o]
2:9) A7l W3k Hunter color a 7= 0.5% £ A
77 gzl st f-2lF 2ol (P<0.05)F HERAAH-

AR 19 F 7 0813%7HA F7he £ AT
Hunter color b'71R= 0.5% £ Aela3} thEatol i)
HolA 2o)(p<0.05)2 VFERNTH Table 9). A4 650l
= 0.5% o] RE £9 Ae|7-9] Hunter color b7l=
2T} f2)7 Jol(p<0.05yE UEMSITE. 4 5(2002)
& &7 BAFEEES o8dle] LAAE AXT A
Ay HEE 25 #Agle] vERFET YTk
stgrk 2l HEee] AxEe URTEG U R
wusdoh 29 722005y FF Fof 3 WA AW
719) AFEH FANSE BAS A 4] ¢ B4,
A, vgEe] 2 W pHell g Hos Hisis
t}. Comnforth(1994ys 2150l S21] Wsl= k9] <,
pH, & 2FolA E&%o, nAE QEFE, W, 4 8
¥R 3 A3z ZolE YEPATEAL SFth. UHH
o7 & A& Tol SAle] Hl= 8o 2Z2 EAs}
= 8§29 myoglobin®} Akl 93 Wk B HAS
Jehiie Aksly) AEE4E metmyoglobin® 2 331
25 Yehlle Aoz &4#
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