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Abstract

This study was conducted to evaluate the quality characteristics of seasoned skewered chicken added with
fermented carrot juice (FCJ) during storage at 4°C for 21 days. The carrot juice was fermented using 2%
Leuconostoc mesenteroides SM at 25°C for 18~20 hr. Seasoned skewered chicken was produced containing 0,
5% and 10% FCJ. The pH and color values of seasoned skewered chicken were decreased with longer storage
periods, while the VBN content was increased during storage. Bacteria was not detected in seasoned skewered
chicken containing FCJ. The saturated fatty acid in seasoned skewered chicken decreased with increasing
additions of FCJ, whereas the unsaturated fatty acid was increased compared to the control. The texture,
resilience, springiness, cohesiveness and chewiness of seasoned skewered chicken were not significantly
different, while the hardness of seasoned skewered chicken added with 10% FCJ was significantly the lowest
(p<0.05). With regard to sensory evaluation, seasoned skewered chicken added with 10% FC]J resulted in higher
overall acceptability than other skewered chickens. These results suggest that manufacture of seasoned skewered

chicken added with FC]J

can help to improve quality of skewered chicken.
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Table 1. Formula of seasoned seasoning skewered chicken
Treatments (%)

Ingredients C T1 T2 3
Soy sauce 13.56 13.56 13.56 13.56
Sugar 11.30 11.30 11.30 11.30
Oyster sauce 3.62 3.62 3.62 3.62
Bay leaves 0.30 0.30 0.30 0.30
Black pepper 0.14 0.14 0.14 0.14
Worcester sauce 3.62 3.62 3.62 3.62
Fermented carrot juice  0.00 5.00 10.00 0.00
Water 67.75 62.75 57.75 67.75
Seasoning sauce” + + + —

YSeasoning sauce were composed of soy sauce 17.07 g, sugar
9.68 g, garlic 4.73 g, hot pepper 3.64 g, starch syrup 51.29
g, tomato ketchup 7.89 g, water 5.28 g, corn starch 0.95 g,
ginger 0.23 g, black pepper 0.29 g, oleoresin capsicum 0.03
g, and rosemary 0.01 g.

H] 9] 7+ g el 30 gofl 100 g9 AlSS A 3 0+1°C
o] WAare] wol 1823 SAAA ARttt /44170
S %= oven(Dae Yung Machinery Co., Seoul, Korea)®l
Ho] 180~240°C, 10&-3t 7k &, FHIg g A2 (soy
sauce 17.07 g, sugar 9.68 g, garlic 4.73 g, hot pepper 3.64
g, starch syrup 51.29 g, tomato ketchup 7.89 g, water 5.28
g, corn starch 0.95 g, ginger 0.23 g, black pepper 0.29 g,
oleoresin capsicum 0.03 g, rosemary 0.01 g)& H}E 1L THA]
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polyethylene, Vacuum food storage system, Freshield,
Liverpool, UK)Z AFEA3 & 2147 WA R AsIHA A
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;A 9 3R ACAC W
: 2 105~110°C AgA=
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£ 0] &3 550°C A 3o s APttt

2
Az GmA |

AR 10 g2 575 90 mLe} g4 homoge-
mzer(Nlhonselkl Co., Tokyo, Japan)Z 5,000 rpmol 4] 3%&
7t # &3t pH-meter(Metrohm, Herisau, Swiss)Z 7%
st 28la Haxe] A= AF XAt 4°Co A%
St AEE JlEste] Ao 3R WA v, 0.3 cme
=712 Ze} AMAA (Chroma meter, CR-400, Minolta Co.,
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goREd Yol he gmAe F4 54 1099

= BAE 33 HESIATE FEE AR 1/34] siFste
FFE 7H8 B 3,000 rpme g 3087 AR o
AAE AAFHALH, 3t% &AL 40°C ol3tddlA s
AL 10 mgd] &3 AL 05 N methanol-
(2 g NaOH/100 mL methanol) 2 mLE 7}3+ &

57 7tg st WZskAth WZ4E Al 89l BFs-methanol

30T AT & AN S Hot NaSOE = AAg
& GC(Focus GC, Thermo Scientific, Waltarm, USA)el
At AT olw o] EA o) AFE-E column H 4
Z718 column: Omegawax 320, 30 m x 0.32 mm ID, 0.25
um film, Cat. No.: 24152, Oven temp.: 200°C, Carrier: heli-
um, 25 cm/sec at 200°C, Detector: FID, 260°C, Injection:
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¥ o] 1 mLE F3ke] conway unite] ¥ol 3Ee H7]
B 249 kS 001 N HCl 8902 2Asle] ol 2]
ol&te] 3iA AE) A2 FEY FE FEHAC

VBN (mg2)—=— "~ V"):fXOM %20 100

ve A5 AAA (mL)

vy FAE A2 (mL)

£: 001 N HCl €99 factor

S Az A (g)

=Xz &Y

Z93 GuXE 2o 15 mm, & 15 mm, F7 2 mm
HEs Zdeg 27 548 2AEIAY. S texture ana-

lyzer(TA. XTplus, Stable Micro Systems, Lloyd Instru-
ments Ltd., Fareham, UK)& ©]-83} ] Mastication testZ
74 % (hardness),
Z A (cohesiveness), ¥ A (chewiness)S ZFAFSI o,
olmjo] EXZAL Trigger force 4 g, Pre-test speed 3
mm/sec, Test speed 3 mm/sec, Poster speed 7 mm/sec,

Distance 4 mm/sec, Time 3 secE 33] ¥lE =434t}
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Table 2. Chemical composition of seasoned skewered chicken added with fermented carrot juice

Skewered chicken”

o)
Ttem (%6) C T1 T T
Moisture 65.98+0.64" 61.82+£0.59° 65.86+0.95" 63.75+0.46"
Crude protein 22.29+0.75" 21.55+0.14™ 20.86+0.60" 21.69+0.69"
Crude fat 11.01+0.69° 16.04+0.61° 12.70+0.72 14.04+0.15
Crude ash 0.72+0.18 0.60+0.03 0.60£0.02 0.58+£0.04

Ve soy sauce+seasoning sauce, T1: soy sauce+5% fermented carrot juice+ seasoning sauce, T2: soy sauce+10% fermented

carrot juice+ seasoning sauce, T3: soy sauce.

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

7.0 —4—C T T2 =& T3 whel axgh-e 7FASHI, A2 SAlvlo] @ FE NI W Ew}
oleFEMe) M & EE LI 5] B 3717 A
6.8 Az S WEve]| e F2H FA&o] FU1d 4 HAY
66 3} "tte B (318)8F frAS AFS EHTh v g
T ' A 10%E Hrtste] Fdia~E A T29 4 A%
64 149 ©]F Laghe thTo) wls) fol8oz Frhstgont,
ax, DAghe 7F 78 AolE Hol A hgith B HAL Ao
6.2 AHA| Aol Qo F T3e vl th& ATl A ax, bxgkol
8 371 A% ezAAm, S s st g
60 w w R ke SEUY Aot 8 9FL VA g Ao
0 7 14 21
days = neg

Fig. 1. Changes in pH value of seasoned skewered chicken o _

added with fermented carrot juice during storage at 4°C for X|ate| H#5)
21 days. Samples are the same as in Table 2. Gt A Hle gmx] o] WAF Z2AL Table 49
At AL Ao EYL AAAE =Q QAo
WA ol zel@ 38 AT pHA A mare, ek SRS AEs 58S adsle T ]
w, 1 240 mat Al AAe] o] A& Gzl
ol ddh AA pHY) 457E Srof FPEAAZE A ZT o 1 e o e s
A8l oAt E A =4 A6 e A iein B(19). BekA Ao EREoI A HAE I
T SO TR e e FolA Ade) ¥ B A 2L 1719 %t Fo) 5

M HS) Nz A4S = 5 Ut

S We s JelE L«gkd AT 2 JEWE a3k ) Z ol A& palmitic acid, stearic acid, oleic acide] A
9 FAEE GehlE b SHF A3} Table 35 o), W4 FFol Bk, T2 EAL WD TI% T29) A
7717k Aol whE) Lx, a*, bxgk BF A she FA o2 tol Hls) EZsEA| it e 3, linoleic acid,
E Bt o= S 2 SAF AL Asrt W linolenic acid, arachidonic acid} B3 2 ar stk

Table 3. Changes of color of seasoned skewered chicken added with fermented carrot juice during storage at 4°C for

21 days
. D Storage (days)
Color Sample 0 7 m o1

C 54.10+1.39"? 53.38+0.34" 46.78+0.06" 45.92+0.93°

L T1 52,51 +1.45° 51.58+0.48° 49.21+059° 45.28+0.60°

T2 55.40+0.12° 52.714+0.78> 50.46+0.36" 50.6440.04°

T3 56.64+0.04* 58.89+0.90° 57.05+0.36° 54.19+1.04%

C 9.67+0.63" 9.36+0.41° 9.25+0.26" 9.06+0.08"

- T1 8.56+2.26 8.58+0.04° 8.40+0.36 8.324+0.27°
T2 8.85+0.01" 8.82+2.04 8.72+0.98° 858+0.43"

T3 6.13+0.09° 3.23+0.16 3.09+0.03" 466+0.19°

C 30.12+0.54 29.46+0.71% 26.95+0.38" 25.71+1.11°

- T1 30.07+0.80" 27.42+0.30 27.86+0.61° 24.91+0.10%

T2 28.39+0.08" 27.63+0.85" 26.94+0.48" 25.37+0.43°

T3 18.30+0.13° 22.2240.40° 22.25+0.11° 16.15+0.62°

‘I)Samples are the same as in Table 2.

YMean values with different superscripts in the same column are significantly different (p<0.05).
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Table 4. Fatty acid compositions of seasoned skewered chicken added with fermented carrot juice

C T1 T2 T3
C14:0 (Myristic acid) 1.21x£0.11 1.18*£0.15 1.17+=0.07 1.24+0.08
C16:0 (Palmitic acid) 24.55+0.39™ 23.02+1.72% 22.77+£1.00° 23.77+0.70™
C16:1n-7 (Palmitoleic acid) 2.70+0.11 2.55+0.23 2.30+0.31 2.78+0.26
C18:0 (Stearic acid) 14.98 +0.65 13.46£2.15 13.90+0.18 13.98+0.85
C18:1n-9 (Oleic acid) 46.71+£1.92 4551+1.53 45.39+0.74 45.31+1.31
C18:2n-6 (Linoleic acid) 791+£1.71 11.40£2.42 11.60£1.23 10.12£0.92
C18:3n-6 (y-Linoleic acid) 0.00£0.00 0.00%0.00 0.06+0.10 0.00+0.00
C18:3n-3 (Linolenic acid) 0.33£0.07 0.67%£0.34 0.53+0.07 0.45+0.06
C20:1n-9 (Eicosenoicacid) 0.90+0.13 0.760.12 0.95+0.06 0.92+0.12
C20:4n-6 (Arachidonic acid) 0.39+0.06 0.54+0.14 0.46+0.14 0.65+0.01
SFA 40.74%1.00° 37.67+3.97 37.830.89" 38.99+1.46™
USFA 59.26 +1.00 62.33+3.97 62.17+1.82 61.01+1.46
MUFA 50.31£1.77 48.83+£1.49 48.70£0.90 4768+£1.04
PUFA 8.96+1.91 13.51£3.23 13.47£1.79 13.33£2.06
Samples are the same as in Table 2.
"Mean values with different superscripts in the same row are significantly different (p<0.05).
< o 7RI ol FEEE N A9 B-carotene T Aol AEE A ZUtHTable 5). ol& thETd Hl& TI,
o) 54 yg/mLE A4 FTLEAL A4S guA T2 ATe) A gRemAY Wl AsA 2] v E
o A% zTol vl BESA P A3} Ao B & Alojsh A0R HAh BF Az HmA Uy
EPAAE o] B2 AoE AZ4HET S XA FE A Age AAEHA FUAT 4 78 BF AE
< ZA A vlE)] 27|17 S Abslel| o] wlgksie] AW A ¥k} oA E Leuconostoc dF+ A8 AEEdl 3t
o] isle FE2E EXIAPAY 4ol A vIEHY, A5 =2 gL 7RtE Ba(3)9 S, Leuconostoe
el gikstAl7F EAstd ZWe] 4bstE A8t 2 TTE HaE FIEaN S Hriete] Axg Huxe] 7
ARNe F7HAA S ATHR0). AT B A% W 20U ARl E v S2o] ol el g
HElY E9] £Fo] Y-S5 2 linoleic acid, linolenic acid, o] A gl 7AEgs & 4 AT
arachidonic acid®] &&o] 2okt o= 3aks &2 9 7hEAE 7] nAES Alofsts AL 2F9] A,
o] FS4E trt BX AL £4o] A7) wio] dHG L AFAEE dREt=d o] vl FasTH22)
g RaDe dX3te A4S By Newton¥ Rigg(23)el] w29 W¥Aa52] 5732 27| vl
b FEREdS Be A g2 vs) £3} AE 5, A7 Ages 2 2y SOl uEt 248
At FEHE FEUA BEHANLLE Bt ARg O NSl AL 1A § T} gow oA Aae] £O
ola ¥3F FA WAkl linoleic acid, linolenic acid, arach—- ste AlZto] #otABg AA Z7)d F a5/t 455
idonic acid®] d-aFe] Z7150] Aol dwd T thAh T Agge] Fokdtha B 4 UtH24). dRbA o2 A FolA
ozl A, & w7F 6 Logw CFU/goll =238 F3j27], 7 Logi
CFU/gell ol2d At 2o &4 1 b}E‘rUr t o]’ 7h4 o]
njd=el Hst Brhsathes) 3 @k meky gEREdel AzkE Tl
Az fguAe oIAE 08 FEE dokud] A 4C 129 B 019E Ao B3} o S4UE U T AL
olM 21947 AFsHAM B4 E ST 1 A T 53] AR 21Ye % A3 F 757t 42 Logyy CFU/go. =,
e AF7|Zre] Aol wpe} FrhstE e, T3, tx T 2712 AAsHE 6 Log CFU/gS EA %oF H1X
7o £o2 F ATFFrt FUMeta ey T13 T29 4% AE BF RdEAs F3eS & F A

Table 5. Changes in total plate counts of seasoned skewered chicken added with fermented carrot juice during storage at

4°C for 21 days

Storage time

Total bacteria (Logio CFU/g)

(days) C T1 T2 T3
0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
7 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
14 0.00+0.00 0.00+0.00 0.00+0.00 3.00+0.42
21 2.70+0.04"" 0.00£0.00° 0.00£0.00° 4.20+0.41°

Samples are the same as in Table 2.

UMean values with different superscripts in the same row are significantly different (p<0.05).
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Fig. 2. Changes in volatile basic nitrogen (VBN) value of
seasoned skewered chicken added with fermented carrot
juice during storage at 4°C for 21 days. Samples are the same
as in Table 2. 'p<0.05 vs. control group.
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Table 6. Texture properties of seasoned skewered chicken added with fermented carrot juice

Hardness (g) Resilience (g) Springiness Cohesiveness Chewiness (g)
C 5.25+0.75" 0.26+0.14 0.5540.31 0.47+0.28 2.81+0.71
T1 5.10+0.64" 0.29%0.16 0.5840.34 0.514+0.30 2.57%0.36
T2 4.04+0.19 0.25+0.13 0.59%0.33 0.481+0.28 3.19+0.68
T3 4.46+051" 0.21+0.12 0.55+0.34 0.46+0.27 2.501+0.38

Samples are the same as in Table 2.

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

Table 7. Sensory evaluation of seasoned skewered chicken added with fermented carrot juice

Aroma Flavor Color Juiciness Tenderness Overall acceptability
C 481+1.10"Y 4.81+1.07 4.24+1.40° 4.17+0.81 4124091 4.91+0.75%
T1 492+0.81° 4.86+0.92° 4.22+0.95" 4.42+0.80 462+1.12 5.32+1.02°
T2 5.17+0.91° 4.92+0.83" 460+1.21° 460+1.22 4.84+1.20 5.51+0.91°
T3 3.06£0.85 2.85+0.81" 251+0.86 3.16+1.04 3.75+1.11 3.04+0.93

Samples are the same as in Table 2.

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