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After dissolution in hot water

Block product *

Group

Rancid oder Solubility Flavor Taste Overall

Decoloration

1.7 £ 0.3 1.2 £ 0.3 3.0 £ 0.5 4.1 £ 0.4 4.1 £ 0.4 4.3 £ 0.3

CON

1.4 £ 0.2 1.3 £ 0.5 3.6 £ 0.2 4.2 £ 0.3 46 = 0.3 46 £ 0.4

IMP

Data expressed as the mean = SD. (6 panels, 20~40 ages).

™1, very good; 5, very good.

*intensifying degree

1~5 point scale.
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A7 B9 8 T EFTE v 45TC ATl AHo= %7%% 7 oole], B
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300
25.0 —8— IMP25
— ® TOCO25
5 MP35
an .
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Z_ siér-i:’
£ 100®° o
——TOC 045
50
0.0
o 4 3 12 16 20
Storage time (wk)
Unit: mg/100 g sample
Group Temp Storage time (wk)
°C) 0 4 8 14 20
IMP 25 10.39 =%0.10 13.53 =0.39 14.64 =+£3.14 10.89 =+1.18 11.95 =+0.39
35 10.39 =£0.10 12.52 =+£0.22 12.81 =#0.39 10.49 =£0.18 14.19 =+0.39
45 10.39 =%0.10 12.52 =£0.18 15.77 =£0.39 11.00 =+1.56 13.85 +0.22
TOCO 25 10.67 =+0.32 11.71 =%0.22 12.25 =£0.18 11.75 =+0.39 13.61 +0.22
35 10.67 =+0.32 13.94 =£0.79 13.35 +0.39 11.60 =+0.22 13.07 %0.79
45 10.67 *0.32 12.74 =%£0.18 13.91 =#£0.39 10.27 #£0.39 12.82 =+0.18

[ 23 8] HAE R E=AE A7t £5 AR AZeSE=E J2AA71ZA(VBN) 39 H3

Data expressed as the mean = SD of three determinations. *IMP, improved product; TOCO,

tocopherol added. The numbers with sample name indicate stored temperature.
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- AALEE Bt TBAZFS] 4% aldehyde AAFS SHst= Aoz, XA Asit
8t 712} 7bedl shubel Aub-Sel A peroxide BA A4 o]

Ao 727} 299 Ae)Ql aldehyde, ketone 2 AFAMY Sow Wak A7E sbea

dubd o2 AYHES-2l peroxide &0l AAFEAS w, dFHAAZ FEHE
L}, peroxide EZo|A AFA| W4 2 aldehydeE AAdst=H A5+ A7
o1v 2 peroxide BS HEFsH= HAiksHE7Hperoxide value)E A AA4Ms] 2=

71el= thas 27k Sl

W
2
o
)
L
off
r (]
Y
o
rlo
ki
1223

AdG(EzAE WA 2 easE A7 2% AR 20

AP =(TBAZD S W3= 19 92 JeRf A

x] =z

ol
[ =1
=T =1

.r‘
o
[

-E’ . % —s— |MP25
> 3.00 *— TOCO25
& 250 /%'—_-_-@,Fw"""? IMP35
) F— 4 TOCO35
% .00 /’/? ;f 4 —®IMP45
= 1.50 é-———r = f —§—TOC0A45
g 100
0.50
0.00C
o 4 B i2 16 20
Storage time (wk)
Unit: mg MA/kg sample
Group Temp Storage time (wk)
(°C) 0 4 8 14 20
IMP 25 1.40 =£0.19 1.52 =£0.15 1.58 =£0.25 1.96 =£0.30 2.40 =0.25
35 1.40 =£0.19 1.62 =£0.19 2.27 £0.30 2.46 =£0.09 2.39 £0.26
45 1.40 =£0.19 3.27 =£0.38 2.77 £0.28 2.57 =*0.14 2.79 £0.02
TOCO 25 1.55 =+0.34 1.94 =£0.19 1.88 =£0.12 2.02 =£0.18 1.78 =+0.29
35 1.55 =+0.34 2.09 +£0.02 2.30 +£0.22 2.14 £0.07 2.48 =*0.17
45 1.55 =+0.34 2.20 £0.07 2,59 =+0.04 2.53 +£0.18 2.77 =£0.16

[ 2" 9 ] A3 R E=HE H7F £5 A59 AF2EE A2 =(TBA)Y #3}

Data expressed as the mean * SD of three determinations. *IMP, improved product; TOCO,

tocopherol added. The numbers with sample name indicate stored temperature.
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%7] TBAZF= E39E vd7Hr oF 1.40 mg MA/kg, H7F+ ¢F 1.55 mg MA/kgo. & 1}
Ehup H7F7F of3E =9kt
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o -

AG71ZE Bt F7F o] s AA BEE AF 4 FA AAE 45T AFTE DA
}\] )1\1'1‘41‘297]' 701‘8]‘74] ]’}H'I}T}:J—-’—, %O %Eoﬂ/\ﬂ X%X]—E]— E:{_ﬂ]i ;<-]7]__—[L(Toco45)/] O’?‘ -

Aol e w7 AS- oF 3.27 mg MA/kg, H7bel A5 oF 2.59 mg MA/kg
2 YeEy #aE BAA N Lx O A AEM= TBA7} °F 2.5 mg MA/kgel

Y A5 AR e Besg

% B, 8 WS AR %%}w, FAAE Y B AR 4% AP
2 =

HNm

O AL 7o R XVWEJM dojihi= A71E yLdatd, MAd Almel A9, 25ToA 20
ZF, 35TAA 14 3, 45ToA 4 Fola, EIFZ H7F9 AL, 25CoA 20 F HoF
A A dofuA] ek g, 35CAA 20 F, 45CoM 8 F& 7H7h ehdty,
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- ‘{l: =
o AYPFY FE S43le] FEE mlL go 2 Aksiglar, ofg] AL E S &R
Jehn o)
* FE(R) = PR FE(g/mL) X FEE F FI3 AmL / AHEE AR FA S g < 100
- 3EEe) £8& o ¥ 63 2
[ £ 6] =2, AXx 2 Y FE2E9 &
Solvent Heat Abbreviation Concentration Yield
treatment (g/100 mL liquid) (%, w/w)
Green tea DW O GTO 3.43 + 0.34 ¥ 2287 £ 224
50% EOH X GT50 3.46 £ 0.60 ¢ 23.06 + 0.22 <
80% EOH X GTRO 4.08 £ 0.01 " 27.23 + 0.09 P
Ashitaba DW O A0 4.66 + 0.01 ® 31.06 + 0.10 #
50% EOH P A50 5.14 £ 0.09 @ 34.24 + 0.60 *®
80% EOH X A80 3.10 + 0.03 ¢ 20.67 + 0.19 ¢
Perilla leaf DW O PLO 2.76 + 0.03 % 18.38 £ 0.22 9
50% EOH X PL50 2.80 + 0.00 % 18.66 =+ 0.02
80% EOH X PL8O 2.01 £ 0.11 © 13.39 £ 0.72 ¢

Data expressed as the mean * SD. of three determinations.

*The different small letters indicate significantly different values in each the

S27HE 100 g BE-E oF 22.87~27.23 g9 FEES IS F
&8 & 7ol e FoH Aol= gl < 0.05).

- xS I B 50% eSS AHREt] FEES AxY A
F(2F 31.05~34.24%) 2.2 eI, 80% olghE AFE Al oF
ot

vertical column (p

B9 FEEe g FRol e Az fAF ARS wgou, F il

[¢]
13.39~18.38% % YElY FZol ARSE A Zhed 7B Sk
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- FEE9 3kl #H7EE BioVisionAH(Milpitas, CA, USA)9] total antioxidant capacity

colorimetric assay kitE AF&3to] S A3t}

- FEEY stes vasty] &, HER Clotazmantt, =% °F 95%) B H|ER E

(E3AE, 5 o 00 NaBAE A§3AT, o5 FUEEL Bl 1Y 14

120

80

60 -

40 b b

Antioxidant capacity (mmol TEAC*/g)

20

Vit.C
GTO
A0
A50
A80
PLO

o
Vit.E ] o
Q.
o
[oN
Q.
o
[o R
Q.

PL50
PL80

GT50

GT80
lecithin | &
Glycerol | =

GFAET

Green tea Ashitaba Perilla leaf

[ 29 14 ] 521 AXx 2 EAY FE2E9 P

Data expressed as the mean = SD. of triplicate determinations.
*Trolox equivalent antioxidant capacity. TGlycerol fatty acid ester.

IThe different small letters indicate significantly different values (p < 0.05).

- HEkYl C7F 7P e aEte S YEHa, FEE MY 532 dEe FEE
&.(GT50, GT80)°] o4 o =
AL HER] C Hos AR vER E Bl oF 1.58) oA =94t

- T AZE AFEE diFE A" (ecithin), =A™ AHAE o ~H Z(glycerol fatty acid
ester, GFAE) ¥ 2| M &(glyceroD?] d4tsls2 A9 gl Aoz Yelyith
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0

FI1 A, Frink Sigaal (00N TORNESARNTE TANS_t0600_AP 201 BO60T T-2GHFAM 3

5
2
g IS
:
I ‘ 1 10°7 |
| ! g R !
Ik__— A 2. } ...._nl_'\.: a
Common name Carbon number No. Ratio (%) * mg/g TL T
Myristic acid C14:0 1 0.8 6.4
Palmitic acid C16:0 2 24.4 182.8
Stearic acid C18:0 4 7.0 52.3
> Saturates 32.3 241.5
Palmitoleic acid Cl16:1n7 3 5.8 43.5
Oleic acid C18:1n9 5 39.0 291.3
Vaccenic acid C18:1n7 6 2.5 18.8
Paullinic acid C20:1n7 9 0.6 4.1
>Monoenes 47.8 357.8
Linoleic acid C18:2n6 7 14.7 110.3
a-linolenic acid C18:3n3 8 0.9 6.6
Dihomo-linoleic acid C20:2n6 10 0.4 3.3
Dihomo-a-linolenic acid C20:3n3 11 1.4 10.5
> Polyenes 17.5 130.7
> Unknown 2.4 17.9
Total 100.0 747.85

[ 2% 15 | 273dx AAY EF & A9 i =4

Data expressed as mean (n=2).
"Ratio in the total fatty acid "™Milligram fatty acid in gram total lipid.

_41_




[ 2% 16 1 F&& GT509 A2 =g At s JA &

1, linoleic acid; 2, oleic acid; 3, linoleic acid+ GT50 30 mg%;

4, linoeic acid+ vitamin C 30 mg%; 5, linoleic acid+ vitamin E 30 mg%

(3

- AT 24 AR ARLE BE, 0 AR AR WAl gtk (No. 1)) &8 14H(No.
2) B} dell 2tAste] syt s deoid Ae aEd 5 vk

ul

- glEdtel wued vEkd EE Ad 4, dAd 12 AR

2 AojrE 2
W, F5% GT50% wlEl C FUAW My bgd Ao hebgt.

- thed weh, dAFge] EFHel At SAAE AAY BEAF AxFAl 48l
7l SEAE del ebgE Adas At Bashel, A AxFPY 2L AL
SIEEEERREE

2~6 NI T o2 F& Wolu, vlE Ee] A$ A%
7 3

2
o Eetgstrr, 48t A7 ARESHA &= Aol wigHd Ao
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A
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o] Aoz ZAa(p < 0.09)E A

O

=1

o

(R
P abs

[e]

=
3

of| 2~ H|

}

L

I:g—/\

btk

S

B2E oA F3A S FA4ES}E synergy Bt

173 2ot

7}
- GT503} #@AE 1:0.25 (w/w) B]& Z3ol A

B A= A9 F3 Al HEAE
- GT500 diF#bAE, SEAA A

2haks el

3}

GT509]

ol
%
N

bk
™

o8], AHgE F3HA

shAl) =

[e)

i

A8t 22 20):0. 1 3HAD ~ 1(

3

)

Ak el fakAle] vlEe 1(

)

277 P

T

f

H
(N
N
N
T
_

60

o
[}

o

1
o
o0

(8/ 2v3L |loww) Ayoeded juepixonuy

91

S09:T

SC09°T

1091

1497

S049:1T

SC049: 1

T049:1T

T

S01:T

SC01°T

T01-T

1 |03u0)

Glycerol

TGT50 extract alone (1:0).

Glycerin fatty acid ester
#The special character indicates significantly different value with control (p < 0.05 vs. control).
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Lecithin

Data expressed as the mean = SD. of triplicate determinations.

*Trolox equivalent antioxidant capacity.
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FEAYEE AA

gakel] =28 GT50, HEY C &&=

= GT509 A5k 2445 st Aoz 9=
o= dAg staA gkl Akl oA

=
Bl EE =2 FH7FeE 5 90TolA A &4

w318 Polshart

#4H(inoleic acid) 5 goll GT50°¢] 7.5~150

g WER Ck goledel £l H clggw dAete] Auatel H7a9
e B A4 Al DAk, of W, WE Csl el AR 3.9-30 mg%
o] 21t}

ZF Alme 90T FExoA of 2447 &< REGAIZAL, wg 0, 3, 6, 9, 12, 24A3HA

A Z3le] TBA(thiobarbituric acid)”HChoi et al., 2015)& 733t}

BzTel elEdite Axe 6 ARE Aswst 7§45 %oww 12 A7) A
w0 G, ofF AWRAGHA, 1Y 18)e FHFUA ol 3L
B
1.5 1.5
% [ ] | (0 m%)
Ly 8 cnuomd 2 con
131 4 GT50 15 mg% 1.3 m V.C7.5mg%
12t O GT5030mg% 1.2 & V.C15mg%
11 & GT50 150 mg% a 11 g ziizmg‘f
. . .E7.5mg%
O VEE15mg%

TBA value (mg MAeq /kg)
TBA value (mg MAeq /kg)
o
(=)

Heating time (h) Heating time (h)

(A) GT509] AFsfeiA] &3} (B) HIE] CoF Eo] AbsfdAl &3

[ 28 18 1 E=dAY dAY A FEA SAF:EF GTH09 sXd ;& QA a7
Data expressed as the mean =* triplicate determinations. Heat treatment was conducted at 90°C.

*malondialdehyde equivalent value. ™No significance at p < 0.05.

*The different small letters indicate significantly different values in each the heating time (p < 0.05).
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D
3
ol
rlo
2

0 W), FEE 0 mg%, HlaEZ2l HEY] CE= 7.5 mg%h ©|42 A
7

3 5
ol A 24 ARHESE A|&HQ] Ao o7 Piseate] A anHow ofAlshi Ao

90CelA 6 AlZHEt Badils EA-get 43, GT50( WA di¥] 30 mg%) %=+ HlE
9 CHAE tiH] 16 mg%)E d=AdT 45, 7 B4 v=d 59 oA ans
LERH AT

GT50 30 mg%°l ®HEM CE 3.2~15 mg% &=olA WAz 3 & ZAzt GT50
30mg%+ BIEFYl C 15 mg%h Z=3eA 2t 245 dx5Ag] & o B a37F foH o=
FsHATHp < 0.05).

kA, TR EFAES A A 9, GT50S &5 A= AR wE
Cob WA st Zol 45ads ved 5 Jov, of ¥ 239 FaAe sEs

GT50 0.03%, BlEtRl C 0.015%°] .

1.2
10 r at
o %
~
~
o 0.8 r b
2 bc —— bc
= o cd
oY) —— d
g 06
[}
=
S o047
<
o
'_
0.2 1
0.0
. B % % § ¢
5 G E € E
=] n
S %) ~ -
()
GT50 +

V.C concentrations

[ 23 19 ]| =84 €490 C, 6 h) Ad FEA] 52355F GT508 vER CY
A AA Adsad
Data expressed as the mean =% triplicate determinations.
The concentrations in each the groups of GT50 and V.C were 30 mg% and 15 mg%.

*Malondialdehyde equivalent value. 'Linoleic acid alone.
*The different small letters indicate significantly different values (p < 0.05).
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wak Al SAE B2 Y ok 15 g 7]F 607 A% S 4 9l ko w A|AES A
dgla, BgadEasge At 1FS 2T, 23 1S FFE GT50 95, 23 2
HERY C w5, 23 32 GT50 2 WEIC ¥aH7te 247 Alxd | SF0)E v
Z¥ e £4st] 71EAG Ao Al

[ % 7] 343 2429 AAT &5 MEHE W HEAEE AT - FA5 Ags4

N8 A
. Hi"iﬁ i %38 1 =« %3 2 %3 3
S
Hj 3 . = H7h
oA = H] & = H| & = H] & == H] &

(g) (%) (g) (%) (g) (%) (g) (%)

1 =1 EaN =) 213 7.1 213 7.1 213 7.1 213 7.1
A A 1085 36.2 1076 35.9 1076 35.9 1076 35.9
Ned 2 24 E -1 - 12 # 0.4 12 * 0.4 12 * 0.4

2 chSu|o] ~ 480 16.0 480 16.0 480 16.0 480 16.0
A 30 1.0 30 1.0 30 1.0 30 1.0
IG(E LA 53 15 0.5 15 0.5 15 0.5 15 0.5
MRSy 24 0.8 24 0.8 24 0.8 24 0.8
555 3 0.1 3 0.1 3 0.1 3 0.1
EFASEIAE 3 0.1 - - - - - -

3 A7HE 99 3.3 99 3.3 99 3.3 99 3.3
A A 28 0.9 28 0.9 28 0.9 28 0.9
A A 210 7.0 210 7.0 210 7.0 210 7.0

4 [ERdaeey 630 21.0 630 21.0 630 21.0 630 21.0
a5 180 6.0 180 6.0 180 6.0 180 6.0
A 3,000 100.0 3,000 100.0 3,000 100.0 3,000 100.0

* %281, GT50 3%+ glycerol fatty acid ester 0.5%; %32, V.C 1.5%+ glycerol fatty acid ester 0.5%;

%313, GT50 3%+ V.C 1.5%+ glycerol fatty acid ester 0.5%

Tho addition *Actual concentrations of antioxidants were 0.012% in combination 1, 0.006% in

combination 2, and 0.018% in combination 3, respectively.
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i3

ArE Gus 2AGEDE AR A4 BAAR AT BEAE & ALY R}
WS Eolv] A FEE GT50, AUALE web) C 4FRIER AHEHE R
AE 2Fste] 2YBE AxsaR ot

AgE FEAE WEAAE, FEAU AP AiaE D FeABelr, AT A5
AL 98 G A4 2YEl A7 F 0TIN nysEA A AL B
S9TH1E 20).

FEE GT50 3% vEll C 1.5%E5 =3 2dE8 F3A= AH8E dFdAad
(lecithin), ZgAHA AW2E o ~”H E(glycerol fatty acid ester, GFAE) %@ ZgA=
(glycerol) Z+2te 0~200 mg/mLE=2 371t H 80T F& oA <F 5 #3F unlksho]

24=5 A=zskalt.

2= 7 AL 90T FH2AA of 2 A7 wEAIZI|A wf RESAIZE 15

vl 2B 99 wasel Bt

M

0 min

30 min

=YAE At

o ~H =

2 GT507 Vitamin C 2AE9 4 AA

BN

rok

BB gRaAEe e A

Aol HojH= Aow e

A2 30 Hubo] AdtA ZWsb QalEo] do o
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QA2 60 £1A 2 WH} glo] AriHon d Q4
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| o Ao vpEytt).

OF 212 2AEe IS AddoR ARl ¥ 2P AR, kA o &
3 sr= HAE 8 me/mL, ZlAlE AW o] ~HZ 5 me/mL, 2= 125 me/mL

(GT50 3%+ " el
C 1.5%)

FYAE Al
o ~E 2
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- zZ2Egq AAE AAHN dAs 43 2 FA5Y 24

- AAFEY AR o] 28 259 7Za1, 72 53 X A2 5.3 X ¥/ 1.7 cm A7) =%
°F 14.4 + 0.7 go.2 AZE T}

- XA FAE 9 0.70 £ 0.01 g2 e

EIE £ = BREY

1, GT50 3%+ glycerol fatty acid ester 0.5%; %32, V.C 1.5%+ glycerol fatty acid ester 0.5%;
3, GT50 3%+ V.C 1.5%+ glycerol fatty acid ester 0.5%

of H7bE A 0.5% vivte = dixzg-oF A3 Ake] 2 Aol 1S
R ey 54 242 dx270IY BExdE Ve V€

22 AAEY THHE 2 393 54

Component NxTONY EZHE H71)
Moisture (%) 3.13 + 0.04
Ash (%) 11.72 =+ 0.03
Crude protein (%) 31.40 =+ 1.76
Crude lipid (%) 347 =+ 0.16
Carbohydrate (%) = 50.29 = 1.66
(as total sugar, %) (4045 + 4.95
Chemical property
pH 6.24 £ 0.02
Salt (%) 7.80 £ 0.05
Data expressed as the mean £ SD of three determinations. #*100-(moisture+ ash+ crude protein+ crude
lipid).
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AE TAAE AR 55 AAEY dvbdiEe R e 313 £ 0.04%, I T
11.72 £ 0.03%, =94 & 31.40 £ 1.76%, =A2 = 34 &
50.29 + 1.66%%= e

AAES 10 W Folarell BeiA7l = dEhd pHe oF 6.24, A% $F 7w A9E

F& 7.80 £ 0.05%°] At

NAEE AATE A AZS g9 A% 44 BhE AP,

2Ast7] flel, aelAM Baste]l Hrlels ThEAR AFAEZE

45°c):% ﬁﬁﬂé}aii, EEE As s A4S 7712 ASHske] AlEe] pH, VBN 9

.%
o)
x>
N
)
_ll}it
O‘u
)
r o)
olr
o,
N
=
i
>,
>,
ol
oL
38
S

45CeIA] Ve AR FEgAe MY BYAMP) o 4 Folul, A Egel Ea
I Z7ke 8 F ol vehg® Ae ieiste] A 8

F NG WET 5 9

Ade Age 2708 Ezd9E 0.1% A7, TOCO)E *®3Hete] 23 1(GT50
3%+ glycerol fatty acid ester 0.5%), 23 2(M e}l C 1.5%+ glycerol fatty acid ester
0.5%) = %3 3(GT50 3%+ H]EYl C 1.5%+ glycerol fatty acid ester 0.5%) 5 & 47
o|t},
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- %7] pHE 6.45~6.50 HHAZ SAHEN 3, vleldl C7F H7bso] Jd= 2% 2(Com2)9 =
5 3k
1=}

3} 3(Com3)°] ®H7F+ TOCO9F %3 1(Coml) Xt} ¢k7h vkgkt),

- BE oA T 8 F ARV <k 7] @ ti¥] pH ®ste= A9 gl

...... —§ o
Coml
- Com2
ol
Com3
6:20
6.00
0 i 4 g &
Storage time (wk)
Group Storage time (wk)
0 2 4 8
TOCO = 6.50 =+ 0.01 6.55 £ 0.01 6.51 =+ 0.00 6.51 =+ 0.00
Coml 6.49 =+ 0.02 6.50 £ 0.04 6.47 £ 0.01 6.51 =+ 0.01
Com?2 6.45 =+ 0.01 6.47 =+ 0.03 6.44 =+ 0.05 6.46 =+ 0.01
Com3 6.45 =+ 0.02 6.42 =+ 0.01 6.43 £ 0.01 6.43 =+ 0.01

[ 29 26 ]| EFZFHE 92 4 ZAZE HA7F AAIFY 45T B3 Al A37]7 ¥ pH W3}

Data expressed as the mean = SD of three determinations.
*TOCO, tocopherol 0.1%; Coml, GT50 3%+ glycerol fatty acid ester 0.5%; Com2, V.C 1.5%+ glycerol
fatty acid ester 0.5%; Com3, GT50 3%+ V.C 1.5%+ glycerol fatty acid ester 0.5%
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Ut Ay Aol M= 19 2782 YER AT

- AR 2 FA dAH R AR 3 ghe] Apole HSl A o]9], 8 F ARV Ft

71d 40 WskE AA Sl

25.00
S0 D
FATRE
_ —e—T000
¥ 1500 .
& Cantl
Z 1000 | r .+ g+ Com?
o | pri® 2 I'--..,_i_, '__..l_.—.-.--l—"—*""""'“
- N—t—--'"_-‘_ o Com3

ot

C 2 4 B 8
Storage time (wk)
Unit: mg/100 g sample
Group Storage time (wk)
0 2 4
TOCO = 7.00 =+ 0.56 7.00 =+ 1.40 8.68 =+ 0.28 9.24 £+ 0.28
Coml 7.28 =+ 0.40 9.80 =+ 1.40 7.84 =+ 0.56 9.52 =+ 1.68
Com?2 8.12 =+ 1.58 9.80 =+ 1.40 9.24 =+ 0.28 9.80 =+ 0.28
Com3 7.56 £ 0.79 8.40 =+ 0.00 8.40 £ 0.56 9.24 £+ 1.96

[ 2" 27 1 EZVE 9 Z 2ZE A7 ANAEY 45T BF A A37|7F 4 VBN7Le @3}

Data expressed as the mean £ SD of three determinations.

*TOCO, tocopherol 0.1%; Coml, GT50 3%+ glycerol fatty acid ester 0.5%; Com2, V.C 1.5%+ glycerol

fatty acid ester 0.5%; Com3, GT50 3%+ V.C 1.5%+ glycerol fatty acid ester 0.5%
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- AAA =S HledEtE TBAZEY A-$ A AR 2 AAE aldehyde %S A6}

o =
7Fe-d) el A juk-g-o A peroxide & AA o] F

rr

>,\I

e Agaks 717 vt aa
o] A Ao Fx7} B3H 4eiel aldehyde, ketone @ AFAH4E T o2 WEE AV =
Hee & Aot
5.00
450
::,, 4.00
g 350 —
« —p— TOLO
= 3.00 —_—
& 250 L T
; o 4 Com2
S 150 —=A i Com3
0.50
O 2 4 B g
Storage time [wk)
Unit: mg MA/kg sample
Group Storage time (wk)
0 2 4 8
TOCO = 1.56 =+ 0.05 1.44 +£ 0.01 143 =+ 0.15 2.46 £ 0.19
Coml 1.54 £ 0.28 1.47 £ 0.04 1.39 £ 0.13 1.86 £ 0.23
Com?2 1.57 =+ 0.17 1.57 £ 0.04 144 =+ 0.14 2.18 £ 0.23
Com3 1.43 £ 0.02 1.43 £ 0.06 1.40 £ 0.08 1.46 £ 0.08

[ 21 28 ] EFAE R 2 2AHE A7 AAFS 45T 23 A A7 E TBAE| W3

Data expressed as the mean = SD of three determinations.
*TOCO, tocopherol 0.1%; Coml, GT50 3%+ glycerol fatty acid ester 0.5%; Com2, V.C 1.5%+ glycerol
fatty acid ester 0.5%; Com3, GT50 3%+ V.C 1.5%+ glycerol fatty acid ester 0.5%

- %27] TBAZF= A EFHEL 0.1% F718 AE(TOCO)Y A%, 1.56 £ 0.05 mg
MA/kg, %% GT50, HER C % ZAY AA2g 25 2] 24 283 o9
745, oF 1.43~1.57 mg MA/kg H9=Z YEeRY Hl=8k =502 YEIYTH(IIH 28).

- A7z mel 4 FARAAE Als B 2 AsrF glley, A% 8 FAfed Eof gl
ol TOCOTE X233ty =3 1(Coml)I} Z3 2(Com2)e TBAZF7} Z7F3i ).

- A A% /b WE Aol el Alse] TBAZE oF 2.5 mg MA/kgell =& A
Aol TsHA Al A FH T YERY o] s VI e ® dAe v doh
- o] S VFoE E o, TOCOT+= AY =gst Aoz vebti, Coml¥ Com2 <A
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, B4 T7HE B Abejr dojd AL A% 9l

32

tt.

Wb %3 3(Com3)S 27] TBAZFE U2 GAste] Aoz dojupA] &L AL

02
+

KU
=
it
AE,
I
BN
o,
i
e
N
>
2

4
1o,
s
rﬁ,
(@)
ol
AE
oo
N
2
rd

TwAe W}

=5

99}

rr

7t 2ol viskE Ul #Eshs AAl dkstAle] wme GTH09 4, oF 0.012%, WE
il °F 0.006%, GT50+H|EFR] C& °F 0.018%2.%, 7xE 7IZ(E9] o 35%)°
2 #kebd, GT50<> 0.034%, HIEH Ci= oF 0.017%71 Hrh

2

TBA 8FxaF Ax}ol|A tx=T¢ TOCOTE X3t %3 1(Coml)
Z] o ]

z23 2(
o) F7HE At BAA A IFET F R FFAL EE #2495, Com 39

£ 9] EIAE R 4 2AHE H7F AAFY 45T Ba A A7 E #eFEe ¥

Storage Block product * After dissolution in hot water T
time (wk) Group Decoloration  Rancid oder Flavor Taste Overall
0 TOCO 1.2 £ 0.2 1.1 £ 0.2 46 = 0.1 45 £ 0.2 4.6 = 0.2
Coml 1.3 = 0.3 1.1 £ 0.2 4.4 + 0.2 4.6 = 0.2 4.6 = 0.1
Com?2 1.3 = 0.3 1.0 = 0.0 46 = 0.1 4.9 = 0.2 4.9 = 0.2
Com3 1.4 £ 0.2 1.1 £ 0.2 4.6 £ 0.2 4.8 £ 0.3 4.8 + 0.3
8 TOCO 1.3 £ 0.2 2.3 £ 0.3 24 = 0.4 2.8 £ 0.6 25+ 04
Coml 1.5 £ 0.4 1.6 £ 0.2 3.5 £ 04 3.3 £ 0.3 3.3 £ 04
Com?2 1.5 £ 04 1.6 £ 0.4 3.4 = 0.2 3.3 £ 0.5 3.4 £ 0.3
Com3 1.6 £ 0.2 1.3 £ 0.3 4.4 £ 0.2 4.3 = 0.3 4.4 + 0.2

Data expressed as the mean = SD. (12 panels, 20~40 ages).

1~5 point scale. *intensifying degree ™1, very good; 5, very good.
P A3 ExdES 0.1% H7FE A5, 71 s471x AT &
al J

H71 4

H] 35C KB Z7A] <k 1.4 1), 45C R %7
v 4 Xl S Bd=E st Boj AgAdge| e FEE GTH50
=
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Choi YS, Sung JM, Jeon KH, Choi HW, Seo DH, Kim CJ, Kim HY, Hwang KE and Kim
YB. 2015. Quality characteristics on adding blood levels to blood sausage. Korean
J Food Cook Sci 31, 741-748.

Han YJ, Kim TK, Hwang KE, Choi JH, Jeon KH, Kim YB and Choi YS. 2018. Quality
characteristics of liver sausage containing pork liver and natural vegetable powder.
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Kang NE, Lee IS and Cho MS. 2006. Physicochemical and sensory quality
characteristics of jelly prepared with various levels of resistant starch. J Korean
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