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Effects of Wasabi Stem and Leaf Hot Water Extracts on
the Quality and Storagebility of Mackerel

Jae Jin, Lee

Depeartment of Fishery Production
Graduate School of Global Fisheries
Pukyong National University

Abstract

Mackerel is one of the important seafood that contained protein,
lipid and various minerals and vitamins maintaining healthy. However,
these mackerel can cause fishy smell when it turn rancid. according
to losing freshness. Thus, this_study was. performed- to investigate
the effects of Wasabi leaf and stem(by-product) treatment on storage
and quality improvement 'of mackerel. At first, establish optimal
concentration by DPPH radical scavenging effect on Wasabi extrats
and measure changes in VBN;. pH, POV, viable cell counts and
sensory test of mackerel ‘fillet treated with Wasabi extrats. As a
result, DPPH radical scavenging effects 'were more than 92%
concentration in 3-5 mg/mL stem and 2-5 mg/mL leaf. The VBN
contents of mackerel fillet was decreased by leaf and stem extracts
(1352 mg/mL) compared to control(76.2 mg/mL) at 20 days. The pH
of mackerel fillet was 6.2 in sample group, whereas more than 6.5 in
control that couldn’t d intake steps. POV contents of makerel fillet

inceased gradually according to formation of peroxides and 70.54,



55.20 meq/kg in sample group, whereas 51.90 meqg/kg in control. The
mackerel fillet with added extracts had reduced growth of viable cell
counts by 2 log cycle after 25 days. Sensory test(smell, thickness,
taste and overall acceptance) of the sample group and control were
determined by 10 panelists using 7-point hedonic scale. The overall
acceptance was assessed 5.8 point in mackerel added Wasabi stem
extrats, 5.9 point in mackerel added Wasabi leaf extrats, wheres 4.8
point control.

These findings suggested that the Wasabi stem and leaf extrats
may have significant effect on improvement of stroage and quality,

and be a potential antioxidant-material in mackerel-prcessing industry.
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ol FHEEH -7 FHEANAE I3 FAE Fo vz 20119 6

Asoles vt A osfdel FHAstA xSt A4 olFo=m
A A o2 AT dgF o= Fikxde] Aikgke] 7Hg @k H
5zt asol Ak 20099 118,209 M/TellA 201011-94,616 M/T=
FastAhzr 201149 138804 M/To. 2 44,188 M/T 718t 714 =%k
ot} 20129 &= 125418 M/T, 2013+ 102,320 M/ 2 #F4dts FA
olty, Ak Ao 57 ALF5o AR 2009% 103.497 M/T,| 2010
W 83883 M/Te= ZAshe] 2011 117,675+, 20123 112,736 M/T,
2013 90,028 M/To& H= LEol AN 22 FAZ BJlen 7
Ab A agol Akl dar o] AT oF 85% S 2FA| Fk}
(MOF, 2014).

15o= TFE AAdd wo] ¥ DHA(decosahexaenoic acid)<}
EPA (eicosapentaenoic acid) 22 o-3741 A WA ¥ 7]%5 dAto] 7)ol s}
of HAAS dAstety we s FA star Aw ool EIvF A =
g dd FAE Tol T3t HEFT 55 dWE Fo &dAE 1A

A FAAT7I = T a3 98-S §H(Choi et al., 2007).
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Zbrll FHA wluke] BASHA ®th(Jang and Park, 2004; Lee et
al., 1997). Allylisothiocyanate?] 52 H-{H= tp=w g 714
ol gfso e, olE FAHE A Ay el e A
Z7)9) o 7ole] 9@t n ¥ E Ah(Park et al, 2006). WL %He] FA
(214

ol allyisothiocyanatex= W&+, Alif, &8 5 vAEo AHHS

M

)

ek S a9vF ew) AEe] ubs A Fa, HTol=
A
(Soledade et al., 1998; Masuda, 2000; Yuk, 1989).

£

I Es, A4%, FHEE AR AR 2eln o

ofy

aFgolel  #HE U AFEE aFYole  An AR
allyisothiocyanate®] 3r&Feoll sk (Lee, 1998), aL5J ol s+t A
woll &3 A7 (Koo, 1991), aFWol H77F 2FE F o333 540
v %] = J&(Park et al, 1992) 5ol =,

2
g Aol (L) AF ol At STl ek A= A o] F oA

9 Bb} wobd $e7 G ww, mFolo U ZE R v
stol w9 AAA (2 F7]10,0009 /kg, &2 130,0009/kg) o]l th &
Fao] hsaty] W] o] g3 Ae st

=
=
5% gadga o F FAuFoe AEFE ASHAS W uFoe
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Fig. 1. Photograph of Wasabi stem and leaf.
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Waching (4 3)

-

Freeze drying(5Z274%)

'

Extraction (%)

(Wasabi stem, leaf 20 g water
200 mL, 95T, Bhr)

v

Filteration(o3ah)

.

Evaporation (=)

.

ntsol g on] T

Thawing solution (3] %)

Frozen mackerel(€3)

Thawing (3]1%) B

(35 80mim

'

Drying (A=)

.

Packing (X7)

Fig. 2. Preparation method of sample
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2. 4. pH &3
159 & 2 gol 75 18 mLE 19 v &= &£3ste] 4 3 3 &

pH meter(Orion 3 star, Thermo Scientific Inc., USA)Z =43} t}.

. dukAE W13 53
2 kA

FJU

4+ Standard Methods for the Exanmination of Water and
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2.7. 4= &34
asolgel FHo welk AAA(JC801, Color Technosystem Co.,
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A, W 58 WSS 1 E F& 5, WA, g uh o AAHd
715 o thete] 78 BHY S AA st AT
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Ahsh 3k 8l aFdde] HUE Aol A9 HistE AAANZE ¢ e
284S & 7 deS AlAFSTH(Lee, 2008). AEF o 2HEH F ¥ 7IEH
role, EYfR o=, FYHER, SEEI Tk FAstA o] de
Ao 7 BiEo] ArHKim et al, 2004). iLFYo] FEHEo| HAl3tE7}
o w& d4kst §3+= a-tocopherol Ht} Fi1 BHT® tissitta H

15 A HCho, 2008).

DPPHW © 2 radical &~7%s5 543 ZA3E Fig. 3-4° dHebfdH
DPPH &tz 27 52 €5 FEE5 34s8te] w5 met 1 s}
g Bed WA, nFYe] 71 E5 F59 A% 02 mg/mLe F

A 15.07%°] DPPH radical 27155 AZo= 05 mg/mLe FE
A= 39.26%, 0.7 mg/mLe) & XA & 46.54%, 1.0 mg/mLe] & ol A
E 5898%9 2A%S BYE 20mg/mLe TEoA 7397T%E| B
radical 755 YERHZ] Al&SHe] 3.0 mg/mLe] F%°9 40 mg/mLe
92.02%% 593% £271%5S B oH 50 mg/mLe FElA= 93.16% =
o ol &A ol F Wt gl wEkd nFel F7] dF F=

< 9F 3.0~5.0 mg/mLe] A92%0]d9] =& kst A ST

Rl

FYol ¢ EF FF9 A5 02 mg/mLe FXolX 46.71%°] H|uw A
2 2ASTE AFo®E 05 mg/mLe FEIAAME 84.05%, 0.7 mg/mL
9] FEAAE 86.77%, 1.0 mg/mLe] FXdA = 83.78%2 AATE

AT o= @wkstal A A e FUhek &7] E FF9] radical &~
HlE) o A FEFS ¥ 0.2 mg/mL~1.0 mg/mLe T3t A 46.71%
~83.78% 7HA] wl§- Z Fo=F F7etE radical A% S WERWATH
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2.0 mg/mLe FZlA AFoZ I0%E XE+v 90.01%E HEM ST
3.0~5.0 mg/mLe F7tAA 91% o]de] =& 2ASTES FASAT. o
A2 7] 3~5 mg/mLe FEoA, A& 2~5 mg/mLe FXZolA
92% ©]7d°] ¥ radical &7 s YEHAATH FuE A dkstEA
2 2z gy EF8Y 49, 10 mg/mLolA W radical 2%
Bl

weba o] FEEo] FAkstsol rha AbmEoj A ol Q¥ &

71¢] F=&9 AW radical 275 T7IFE FQlstal o] & vl o w FHA
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Fig. 3. DPPH radical scavenging effect of Wasabi stem extracts.
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Fig. 4. DPPH radical scavenging effect of Wasabi leaf extracts.
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2. AFYo] FEEC] 1T AR WA= ¥

2. 1. VBN
A F= od F H=7F Asted o5 Wl dxH o Ad ALY
kst ol F Foll EAlEkE B A EaAu Al ZEel o8 TMAO
(trimethylamineoxide) 7} 2 ¥ o] A4 ¥ &= TMA(trimethylamine) % <]
Aw G718 B2 AA, Al Sl oa "ol EafEo] AA
v YEYel HA s g A H7]E A& (Volatile basic amin,
VBN)¢] kol F7habAl €k dubzow MM osjfFe] Hel=

VBNe| vg grElo} glof A5

rr
o
o3
ey
E,
=)
O
ol
)
o
=)
>,
N
o

AGFE ol FAES] AndAo o3 ooz AAME of Fol A
+ 5 mg/100 g ~ 10 mg/100 gy HE A AL = 15 mg/100 g ~

25 mg/100 g, 7] %9+ 30 mg/100 g¢ ~ 40 mg/100 g, 50 mg/100 g

s
o
2
>
rr
Jr
=)
ol
poV)
o
fr
f
r°"

o} (Song et al., 2005). o]o] . oo
Me aFYe] 719t A dFEEd slEAIZl 15015 5TAA A%

Yol 7] 2 Y dFFE50] 1go9 A
Aol A= Gl thete] deokmmtth 1 A9 A2 e =7 F
5 AT, 4 FFE AYT VBNIFS AE A F 1352 mg/100

5 -19 mg/100 mL=
& W7 vkl A 10dAkd = AT, 27 FEE AT, o F
=5 AHg e VBNg o]l Z+ 7z 52.00 mg/100 mL, 43.20 mg/100 mL,
40.98 mg/100 mL= 2zt A2l 3ke] zpol7} yetrom e 49
F3 7152 50 mg/100 mL& Z¥#stAtH(Fig. 5). A7 2092k F A

_17_



BN& o] 7620 mg/100 mLo2 713 27 Z718dm

AL
-
Lo,
o,
o
<

=7l 2 d FEE A= 24 72 50.02 mg/100 mL, 45.79 mg/100 mL
2 EA T H&] fFeo)Hoz 7Hastgnh 20 o] F o] VBN Ho]
a

3 F7tele AES Ho AR 30¥9xdE F oAl A 13279

A

mg/100 mL, &7] F&& Az FNA] 69.20 mg/100 mL, ¢ F=E&
7ol 4 55.00 mg/100 mL=2 F Aok FE& AT Aol F=

213 Aol 5 H A

i
o
o
o

AAAR R FE2E A FodA VBN Zol skutstA F7hst
Hgow 1 F uFol A FFE A M @A vEg wel
=

A mFgel 258 At ngA] AFHN 9L VW Ao

GHH 9 FE= ATt 27 FE= A9 Ry g2 AxE
Bt o] gagd &

Aotk U3k tH(Shin et al., 2006).
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Fig. 5. Changes in VBN contents of mackerel fillet treated with

extracts of Wasabi stem and leaf.
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AolglE o] f e durdel pHE WHE 72~74 AEolu, ALF 50
A Fwel B719A 57149 dAbeE A A RE #7141 Ak A
Za| A dojdr}t. = 2859 ATP7F AH|Ho] Z8 #7(glycogen)o] &
1o g2 HalEo] Zak(latic acid)S AASA Ha, o]2A AAHE A
Aol oA ¢ pH: A3 Asted. HA pHel =2%w d7]4<l
A= A= 7] wie] ¥ ol pHE #HAa%A Z=th(Fukuda et al,
k8o Magel wep AAPEE giko g Qs pH
7} AstElo] A% o5& 7l pH 55~pH 65 ¥ e kS e
Aok 28y o8 F AErt AstEE @714 =31 AR 2§

pH7} v Zsstr =0l pHel W3ts T A=s A4 -+ 3

1984). o= A

ol

|

TH(Arnold and Brown, 1978). d¥td o2 A& o Fof H ¢ AA &
pH7} pH 56~pH 58] o|27]% st pH 6.2~pH 64 BE=S Z7|%
A, pH 6501F2 2 &o] ekt A== Fuj7F M8 s02 At
tH(Park et al., 1997). oo ¥ <A+

O]

Aelgk asofel AT A

datetel wel o] &7 98l FEE AU get o AT BF A
o A¥E Bt AgAF aeolse] pHe 5852 $d5lal 5

QA7A nFgel 271 2 9 FEF AT FALYT Aole] Hol4
Q) AolE molA ghgkort 10URRH AelFeh AT o]t 1}
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Fig. 6. Changes in pH of mackerel fillet treated with extracts of

Wasabi stem and leaf.
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with extracts of Wasabi stem and leaf.

_27_



A%

3. 1.

el

Choi(2008)5 2 2]l

o o] zuAe] Tl HEsl 214

NR

By

™
Bt

—
fite)

0
_ZTI
il

Table 19 YERH AT

‘(H
(redness)®] 0.3 Zze¥]lal bik(vellowness)®] 22-2.3°0. 2 A F o] F 3¢

=5
=

ge] g

atk

46.0-46.1,

Lzt (ligthness)©]

=9 wes

20
XN

}

N

A %71

2] zhe] Aol 7k fioitt,

AL
;OO

i

7} Lgk(ligthness)®] 725, 5] 7]

3 2

g

=7
a

A5

SFopn 7] 915

KeX
=

FE5 AUt 79a ZH7 54.8, 5397 SR AL FH 8T

ol
%

vl
=

EFURL T agt(redness)= @r5o] 7] ¥

NeN
=

of Tha we 2

}

w3

1e] 78 242 24, 2322 eyt bik(yellowness)

F28

ol
%

Hol 2ok

o] Aol u}z} L,a b Zro] Zolx= AL

A oA 82, 8.2

F28

ol
%

o}
=

Eds

E Bt AR

Aol

Zolgle

ul)
2l

S
T

se} 2

Hong(2006)% 3 Kwon(2008)2] H.

K

)

N
NJo

.

_28_



Table 1. Difference in color value of mackerel fillet treated with

extracts of Wasabi stem and leaf on 7day

Hunter’s color

L a b
(lightness) (redness) (yellowness)
untreated 56.2+£3.1% 2.3+0.6 89+1.5%
stem 54.3+3.0 2.4%0.8" 8.2+0.9"
leaf 539445 2.3+0.5" 8.2+2.8"

UDifferent superscrips’ within a same column are significantly different by Duncan’s

multiple range at P<0.05
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Table 2. Sensory evaluation of roasted mackerel fillet treated

with extracts of Wasabi stem and leaf

untreated stem leaf
Odor 5.00+1.82""%  650+1.56" 6.30+1.85"
Hardness 510+1.17° 4.70+0.88" 4.80+0.96"
Taste 4.40+2.16" 5.001.69" 540+1.79"
Overall acceptability 4:80+1.23" 5.80£1.71° 5.90+0.98"

UDifferent superscrips, within a“same column are significantly different by ‘Duncan’s
multiple range at £<0.05

“Meanzstandard deviation(n=10)

_32_



shel

3} 2 =}

HE

R =

ol g3te] 1

shelet.

X

Fate] 5T

2]

1o

il

s, VBN, pH, POVZ

DPPH radical 27

—
fite)

ol
=

3~5 mg/mL% FXolA,

hr |
Ul

1. DPPH radical &7

2~5 mg/mL9| FEANA 2% o]’de] =L radical 2ALAZ S HS

S
T

23}, 3 mg/mL

3

i

o,

|
"o

\.—_mﬂo

=K

1352 mg/mLol A A% 54 7tA] =

el A ¥
71 QThrh 1094 F AT, £

ol
o
!
o)
<

A 2T

Aol

B!

76.20 mg/mLE AX= 7

bl ot

S

=
=

]

S

oA Z+7} 52.00 mg/mL, 43.20 mg/mL, 40.98 mg/mL A4

7] A%

1o &=

202

o
Ehn

bol % A2l 7

S

%)

)

3 7152 50 mg/mL<

=]
T

o

_33_



3. pHe W3E= Ay 4 & 35089 pHE 582 T34 1 5%

AL FoHe Aol molA grgkort 10AARH T AT A9

)
n
rlr
o
T
o))
Bo
il
Mo
k1
rlr
P
|o
il
*Ef
h‘,
=
to
A,
20
N
N
fru
:;

4. 2719 Ate] A=, akste] £ & Haws = e POV(Iitst
E7he] g% WslE AE 2% 320-3.25 mea/kg o E UEFE oM At
stEo] A7) AAel whel A3 Szkstel A 15Ul 7 A
T, el 71 2 Al 247 3572 meq/kg, 29:00 meq/kg,
2597 meqg/kg® FTHES UERAT AR 30Ul = ZH7E 7054
meq/kg, 55.20 meq/kg, 51.90 meq/kge YEIHOZH 5ol Ay
= ATl vls) tekE AEET o =9 Rlew W
ol A7 F &7l Hla d& FEFat] A 730 FkstETbL
SHAl vgErst o o Apole wm|Etdth wEkA aFye] FEE o] 4hst

£EE FE O slelgnn Azdrh



b =
SEED

F
]_

1.7x10°-34x10° CFU/go.& 7+ zpo| 7t glglovt #%7)

al
_aé
_zT

o

vl
=

8.3x10° CFU/g, 11534 o] %7

-
1

A2l

o
- T

ok 204 2pell
A g ol A=

5.7x10" CFU/g9} 2.7x10" CFU/g X

1

7~1

1

7~1

FEE A7 FAHT BueF 2log cycle

ol
%

vl
=

)

=<

ol

37

o

9] fillet#~A =

3 5 k. mhebd] wEyel
e

Zho) ol

hyA

[e)

=

fillet

[e]
L

o4

2] aLeolZk A2 el vl s

|
—_

\.—_mﬂo
JJo
o

A 2] 5.8

23

_35_

E A ¢ 484, aigdo] =7

o
d, dFE=EAYS 5908 o=

1 7%

A YEbs o

=

3T

[©)



Ahn DH, Kim JY, Kim KBWR, Kim S]J, Lee SY, Lee CJ, Lee SJ,
Song EJ, Yoon SY, 2009. Effect of Roasted Ground Coffee
Residue Extract on Shelf-life and Quality of Salted Mackerel. ]
Korean Soc Food Sci Nutr. 38(6), 780-786.

Amold H, Brown D. 1978. Histamine toxicity from fish products.
Advan Food Res 24, 113-154.

Byeon HS and Lim SJ. 2005. Effect of Growing Condition on Growth
and Quality in -Wasabia japonica Matsum. Korean J: Crop Sci.
50(8), 196-199.

Cho Y]J. 2008. study on the/antioxidative and antimicrobialactivities of
wasabi (wasabiakoreana, cruciferae) extracts. SungshinWomen’
sUniversity!

Cho YO, Min DB.. 2005. Chemistry and reactions of reactive oxygen
species in foods. J-Food Scin70, 142-159.

Choi HJ, Kim HJ and Lim SY.-2007. Effect of intake of dried
mackerel on fatty acid composition in liver and nervous tissue.
Kor Society of Life Sci 17, 546-551.

Choi HS and Kim W]J. 2006. Natural Spices and Herbs, Hyoil.

Fukuda, Y. Z. Tarakita and K. Arai, 1984. Effect of freshness of

chub mackerel on the freeze-denaturation of myofibrillar protein.

_36_



Bull. Jap. Soc. Sci. Fish 50, 845-852.

Hong JY, Nam HS, Huh SM, Shin SR. 2008. Chang on the
Rheology of salted mackerel by treatment of Korean herbal
extracts and method bof storage. Korean ] Food Preserv 12,
578-582.

Jang MY, Park JE, 2004. Effect of Wasabi(Wasabia japonica
Matsum) on the Physicochemical properties of Dongchimiduring
Fermentation. JKorean Soc Food Sci. Food Nutr. 33, 392-398.

Jung, B. M. Chang, G. H. Jang, M. S. and Shin, S. U. 2004. Quality
characteristics of citron -treated mackerel—oil and fillet during
refrigerated storage. Korean J. Food - Sci, Technol., 36(4),
574-579.

Kim GD, Jeong JY, Jung EY, Seo HW, Kim SH, Kang GH, Choi
YH and Joo ST. 2003. Effects of Addition of Green| Tea
Extractson Physicochemical Properties of Seasoned Chickenwith
Soy Sauceduring ‘Cold Storage.| Korean J. Poult Sci. 37,
265-273.

Kim J, Kim SA, Yun WK,"Kim EJ, Woo MK -and Lee MS. 2004.
Antioxidantive Effect of Ethanol Extract for 5 Kinds of Spice. J.
Kor. Soc. Food Sci. Nutr. 33(9), 1426-1431.

Koo HW. 1991. Study on the Antimicrobial activities of Wasabi. The
Catholic University of Korea.

Lee JM, Chang PS, Lee JH. 2007. Comparison of oxidative

_37_



stability for the thermally oxidized vegetable oils using a DPPH
method. Korean ] Food Sci Technol 34, 524-528.

Lee JM, Chang PS, Lee JH. 2007. Comparison of oxidative stability
for the thermally-oxidize vegetable oils using a DPPH method.
Korean ] Food Sci Technol 39, 133-1337.

Lee SW, Seo JS, Kim SD, Kim YH, Yu SN, Kim D. Y. 1997.
Allyisothiocyanate Content in Different Plant Parts of Wasabia
japonica Matsum. Korean]. Crop Sci. 42, 281-285.

Lee SW. Study on growth characteristics and increase of
rhizome yield and allyisothiocyanate content-in Wasabia japonica
matsum. 1998. Chonbuk National University.

Lee YS. 2008. Anti-oxidant Effect of Wasabia Japonica Extracts.
Kor. J. Orien. Prev. Med. Soc. 12(1), 119-126.

Masuda H. 2000. Wasabis functional food: An overview. International
Chemical Congress of "Pacific Basin Societies. December 14-19.
Honolulu, Hawaii, USA.

Park JW. 2005. Lipid Oxidation and Sensory “Characteristics of
Mackerel(Scomber japonicus) Treated ~with~ Vitamin C and
Salted with NaCl or KCIL. MS. thesis. Chonbuk National
University.

Park WK, Yoon, JH, Choi CU, 1992. Effects of Acid and Citric
Acid on Pungency and Color of Commercial Horseradish Powder.

J. Korean Soc. Food Nutri. 21, 171-174.

_38_



Park YH, Jang DS, Kim ST. 1997. Processing and using of fishery
science. Hyungseol Press, Seoul, Korea. p 73.

Park YP, Cho MS, Park S, Lee YD, Jeong BR, Chung J]B, 2006.
Sinigrin  Contents in Different Tissues of Wasabi and
Antimicrobial Activity of Their Water Extracts. Kor. Hort. Sci.
Technol. 24, 480-487.

Park YY, Cho MS, Park S, Lee YD, Jeng BR, and Chung JB. 2006.
Sinigrin  Contents in Different Tissues of Wasabi and
Antimicrobial Activity of their Water Extracts. Kor J. Hort. Sci.
Technal. 24(4), 480-487.

Shin SR, Hong JY, Nam HS, Kim KS. 2006. Chemical-changes of
salted mackerel by Korean herbal extracts treatment and: storage
methods. Korean J Food Preserv 13, 18-23.

Soledade, M. S. C, Sorensen, J. L. 1998. Phytoalexin accumulation
and antifunga = compounds from the Crucifer wasabi.
Phytochemistry. 49, 1959-1965.

Song HN, Lee DG, Han SW,.Yoon HK, Hwang K. 2005. Quality

changes of salted and--semi-dried mackerel fillets by UV

treatment during storage of salted mackerel, Scomber japonicus.

J Korean Soc Food Sci Nutr 26, 45-53.

1989. A=k A ==t =AER ofFbEIVIA A, Me,

RN B S

.
%%

T
. 486.

_39_



A 2

il
s

p—

N
el
e
N

w
N

I
5
=

Wr
M

R

+
Y

%0

rou

sl
M)

A

o

ol

Eds

7o) A

s}
<1

A A A 5

A A el kel Qlab=RUL.

2 A= el gol

i

ox

+

ol

hin

el

ki3

o

—
fite)

o
2

il

i
A

Tor

oy

9] AH

N
Ao

o
Tor

- Al

Tor
oo

rvze)

X

NG
0

-

~H
ﬁo

o

A
g
el

Mo

—
fite)

!

n

™

fite)
X

X
ojn

Nr
—_

)
fite)

o

)

<

™

N

_40_



	서   론
	재료 및 방법
	1. 실험재료
	1 1. 고추냉이
	1 2. 고등어
	1 3. 시료 처리 과정

	2. 실험방법
	2. 1. 고추냉이 추출물의 제조
	2. 2. DPPH radical 소거능
	2. 3. 휘발성 염기질소(VBN) 측정
	2. 4. pH 측정
	2. 5. 과산화물가(POV) 측정
	2. 6. 일반세균수 변화 측정
	2. 7. 색도 측정
	2. 8. 관능 측정
	2. 9. 통계처리


	결과 및 고찰
	1. 고추냉이 추출물의 일반적 특성 및 항산화 효과
	1. 1. 고추냉이의 일반적 특성
	1. 2. DPPH radical 소거능을 통한 고추냉이 추출물의 항산화효과

	2. 고추냉이 추출물이 고등어의 저장성에 미치는 영향
	2. 1. VBN 
	2. 2. pH 
	2. 3. POV 
	2. 4. 일반세균수 

	3. 고추냉이 추출물이 고등어의 품질에 미치는 영향
	3. 1. 색도
	3. 2. 관능평가


	요   약
	참고문헌
	감사의 글


