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Abstract

The antioxidant activity of shared fresh, steamed, and black garlic on soybean oil was assessed at levels of 0, 5, 10, 20,
40 g/100 g, respectively, and these samples were stored for 28 days at 60°C. The color of the oil was increased during
storage. The anisidine value was increased dramatically at 14 days of storage, after which it continually increased. The
acid values of the samples to which fresh and steamed garlic were added did not differ significantly, but were increased
in proportion to the sample concentration after 14 days of storage in the samples to which black garlic was added. The
peroxide value was lower in the samples to which shred garlic was added, as compared to the samples to which a
-tocopherol and BHT were added. Garlic had an inhibitory effect on peroxides when the sample volume was larger. The
TBA value was increased during storage and was inhibited with larger volumes of added shred garlic. After 28 days of
storage, the TBA volumes of all samples were lower than those of the controls (335.63), with the exception of the
sample to which 5 g/100 g of steamed garlic was added, particular, the shred garlics evidenced more profound
antioxidant activity in the 40 g/100 g added samples than in the sample to which 0.02% BHT was added.

Key words: garlic, black garlic, peroxide value, TBA

M E
0] ‘manggir & oY ® = whso] S1Fe At
ol JZJEE =43 AL 7)1¥9A 450087 JUAAS FA
o7 3 1f o|FEo|y, YAA = A A gor} o

A2 Fotrol AHolar AFal Abe] 22121 5
I FAHL e, felvEelAs gt nhed
35 AR R A=A *la}—‘éﬂ, FoFra, =
oA whsol A WS ZokE & 9o 99 24
A RS BAVE e FASE JIAHL JthAE
&9} A4S 2005).

Rse oA HA oAbsh Bl Bzk Sl o
2% de) A8l fbEl A, R W AP,

TCorresponding author: Jung-Hye Shin, Department of Hotel Culinary
Arts & Bakery, Gyeongnam Provincial Namhae College

Tel: 055-860-5375

Fax: 055-860-5371

E-mail: whanbee@hanmail.net

645

[}
2
Rl

o] 4 AtKAlEY 5 1999). vt
Aol 28 A7 AgASe] tig &
S, A Az A A (Jang HSS}
Hong G 998) RS 9 7S 25248 (Wang EJ &
1996), BFZH2EHE A3 ]';Qr%-(Jo HI$} Choi MJ 2002),
DNA &4 9A1%-&(Kang JH & 1988), AW &4+3} &
Fof w2 =318 Choi JHQ‘r Byun DS 1986), &,
PRAF = AEZ8(Lau BH 5 1983) 59 AgAo]
Hago] gl

okt Aegge] FARA nhEo AES
7P B A FEEA O giRES Fgo|H o] pen-
tosan@ 24, &g|a1do] BTh(Jang HS® Hong GH
1998). &, T2 A=A ol Hlste] IR we <o 773
o] W’Qﬂ Aed FsgtEe A540)1 553
g, Fe, FEH @ sl 28-S UehliE A
2 ¢3HA dtkBae HISF Chun HJ 2002). "= F8&
7158 AR EA F3RtES AAE 2 ot 9
s W= Ol vkso] Fuksdd viste] 3 8

2 B



646 7wy - MEA - ol - A - AT - AR

sighEe] Wdo] wom, o2 E HY), 77, A
7], #ol7] ola MR Lo w 2T we
Aulzol vl F3lgtEo] HAsiH, 304 ol BY 4
s FRES AAETY BasEo] QthBae HI
9} Chun HJ 2002).

gefet AgEd 7lss 7H rkes ol 8ske W
2 gt 2] AR gAAY Hojx Zgd &
A A WY, AR e E3UxE FIY
Baslsie] ARgshs W, AR o]83h= WY, flake
2 o]&st= W, T% o% 1 juiceZ o]gsh= W
ol FE ZE&HI Y3 I THEEFEC] AL Al
Ha ok HITole FrkeS Y 12y 58 %
A3k 204 4 AA APEE Sutso] JgE o
&St 23} 7 FLEZ/MA O GEHTE SE AL 9o,

FASE

i:l

rlo

st fo

Aokse] vlste] vhegto] kst Gite] Z7}su, A
AFoE FUHE EHOR Aste] FF Be RN
B A2T 5 98 Ao JyHa ok

U Frkse) A% A2 AEEe] Tk As e
M oz F4e Hx glont obaA 1 AlsAelt
4o tid AT FES Aotk mekd B ATl
A Frkse] 71s4 FHEE A% dve) ABow vE
12 BUAT ved Mok o JoEL 13T
we} Gus) Bl WS A=E Arksd mskast 4
Al Arks 8 S0k BAES OiFael drled A

73] mE Ak AEE vl - B4
I, {2 2 gHH

1. M=

AgE A= Al dlFHCJ Corp., Korea)E T3}
of ARSI ks 2 SukeS dexdidd C%}b':‘

M GO RE Ao AgTh Arks

155 2z EARES AA% & 525 EoA EQ
A AAARAA EZNE AAT AL ARSI,

Sk PRI E=&FAtA A A
FEYHE 1 10-2007-0070551)0l wet A =3 AL AlF
wol AAS AAT F ARSIt s Artss
HES o83t 100TAA 2087 7183ty &71A] 5
3] o8] ARgSINTh ZF vks AR 300 g¥S YA(HMF-
1000, Hanil, Seoul, Korea)E ©| 83t 133 284 = 5
3] B 3 ohy SA Al ARSI

(S

2. tiE0ll cHSt eitsle S™E AR M=
5+ 200 goll Avls, Hrls 9 Sl BHES 4
7} 5, 10, 20, 40 g/100 go] T=Z 7l M7k vl
s AEe A T IAAEHERE ZF Nes AHEes
Aol Yol A5 7HPEA B3kal 60+2C 9 shaking incu-

ok

b4l 2| 9het 8] 1) 4] 24 A S (2008)

bator(SW-90F, Sangwoo Scientific Co., Seoul, Korea)l| 4l
250 pme] &2 1Y 334 7} 3%:“7} =Fetslen 7,
14, 21 2 280l A 8E Fsld 2} B4 AHEsT
ol AFE H7ISHA 2 FH-E HZTC.2 33l BHT
9} o-tocopherols 212t Tl 0.02% #H71e AS &
U3t o] BASFHEA] positive control2 3k FYgH
AL st

3. tiERel Mx 2 anisidine value
A= A& FA 2 g& CCL 2 mLol| &3iA1%]

o83t 430 nmollA] S‘%E% =
Z FEABETHKiIim US 5 2002).

Anisidine value= 2t AlZ¢} iso- octane% 1:499] H]&

2 42 &8 5 mLo| F4 24k 843 0.25% p-anisidine
AF 1 mLE E3H3E 3 25T oA 1083 Rist9]
o7t 350 nmollA FBEE SAHSATE oluf AR 5
mL¥} W24EE 1 mL 718t E9d 22 AR As
HIHES AlggAor sta, A8 thAl trimethylpen-
thane AHE3le] AT A& HEEHO R 3t o]F9
ETEE HOZHE anisidine valueE AFHESIATHETE
Fd3] 2003).

ol
ﬂoﬂ
H
o

4. thiERe| A7t, nprsE7H Y TBATL =4

2= A1 5 gl 100 mL ether-ethanol solution(2 : 1)
3} 5% phenolphthalein ¥ &S 7}¥ 3 0.1 N KOH &
dqow sttt

FialE7= AR 1 gol 35 mLe] chloroform-acetic
acid(2:3)$h 1 mL 3} KI 894& Y& & 587} obalo]
FAR o= 75 mLe SRTE 7Skl 1% AEE
S A AJeFo 2 3} 0.01 N sodium thiosulfate 2 2] g5} T},

TBAZ}= 49l benzene 10 mLE &3t {3471
% TBA(2-thiobarbituric acid) &<} 10 mLE 7}l 7}
H &5 FHA 4330 BA T v ol ES 3|4sted
95C water bath “d-ol| 4] 303‘?—7]' 718 3 3 WS SofA
FEAIA 530 nmollA FFEE SASAS

5. SAXz

7} AL 53] o] WA S Sl AIE Ao SPSS
12.0& AHgsted AT st om, Zbzke] Al tis)
it + RFUAE ‘/}E]ﬂﬂ?i‘:} Zt Algatel ek frelt
AL BREAE & F p<0.05 <7
ple testoll w2} 433t

=zl 4] Duncan's multi-

1. ME9| 3}

QR Arks, fvks 2 Soks RHES FEd



2 o] 60C(Table 1)oll4] AsFHA F=]of w4 A
= A3 AR AA7IZ0] ARETE A9 ATt
Zoldg FRIT 4 JATh tiFE] AlFolA 149
oAl Mxe] F7HE UYeilon, nhee w50t &
S5 AET O Eol Arkse] A9 5 g/100 g F=O
Al A% 793 28Ul A FAMY] FBEE 00137
0.08°10=Hl 40 g/100 g EXolAE ZH2F 0.062 0.189]%
ok A 28l tizT-2] A=+ 0.04, a-tocopherolZ} BHT
= 47 0.059F 0.06°.2 A3 717ke] Ao} tlEo F
7Ftgeu vk AR AVkrEel visiAE B HAA
o Ak BE FRAA AR 1497= A 28
o] BHT H7k# fAR B9 vk /s A%
219744+ BHT F7br3t frARgE A1) Hejqith e
U Avkse] A9 A% 14LRE 5 ¢/100 g EF A9
g RE ABECIA 2799 BHT A7hrict o & H9l
Atk vkEe AVt FEF 2EE AEE 238 =3%e
H, A% 28Y9] ME= Suks AlgolA 7wttt

FAE 202 7198 A9 A go] HEE =
olo] et A& WAUZTS FHE vyt flov 74
ol AAE carbonyl 7|9} 71 FH |04 2] ethy-
lene”7]9] 771 Ao #ost= Zo® FAHT Yok
(Kim US % 2002).

2. Anisidine value H3}

Anisidine value= X 52| 24-dienal®} ©]&} FAFSH

oRs BB o gl et apatst izt 647
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Table 1. Changes of chromaticity in soybean oil containing fresh, steamed and black garlic during storage at 60C (O.D value)
Samples Added sample vol. Storage period(days)
(g/100 g com oil) 7 14 21 28

Control 0.02+0.00° 0.03+0.00° 0.03+0.00° 0.0420.00°

a-tocopherol 0.02+0.00° 0.05+0.00" 0.050.00° 0.05+0.00°

BHT(0.02%) 0.02+0.00° 0.04+0.00° 0.05+0.00° 0.06£0.01°

5 0.010.00** 0.04+0.00°* 0.09+0.02°* 0.08+0.01°*

) 10 0.05+0.00%® 0.06+0.00™ 0.10£0.01°" 0.11£0.01%®

Fresh garlic C B B &
20 0.06+0.00 0.0620.00 0.1240.01 0.17£0.00

40 0.0620.00° 0.060.00"® 0.10+0.00%*8 0.18+0.00%

5 0.01=0.00** 0.05+0.00°* 0.08+0.00" 0.05+0.00°*

) 10 0.02+0.00® 0.07+0.01°® 0.070.02° 0.08+0.01"®

Steamed garlic A bC bB oC
20 0.06+0.00 0.10£0.00 0.10+0.02 0.15+0.00

40 0.060.00° 0.11+0.01°° 0.1120.01"° 0.23+0.01°

5 0.02+0.00** 0.040.00"* 0.04+0.01* 0.060.00

, 10 0.02+0.00™® 0.040.00"* 0.05+0.01 0.08+0.00®

Black garlic B B B o
20 0.02+0.00 0.05+0.00 0.06£0.01 0.11+0.01

40 0.03+0.00%° 0.06+0.00™ 0.07+0.00° 0.11+0.00%

*d Means with different superscripts in the same row significantly difference(p<0.05).
AP Means with different superscripts in the same column and same sample significantly difference(p<0.05).

Chromaticity of fresh corn oil was 0.02+0.01(O.D. value).
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Table 2. Changes of anisidine value in soybean oil containing fresh, steamed and black garlic during storage at 60°C(O.D value)

Added sample vol.

Storage period(days)

Samples .
P (¢/100 g corn oil) 7 14 21 28
Control 1.89+0.11° 8.50+0.45° 8.44+0.28° 12.86+0.27°
a-tocopherol 1.45+0.08" 6.79+0.12° 8.71+0.20° 14.64+1.41°
BHT(0.02%) 1.46+0.14 6.73+0.22° 7.75£0.10° 11.60+1.14°
5 1.47+0.06™* 5.060.14%8 8.59+0.21* 14.20+0.14%
Frest sali 10 1.75£0.07% 6.89+0.11°¢ 11.01£0.31° 15.10+1.26%
IeS arlic . . .
& 20 1.60+£0.02* 4.85+0.09°* 11.84+0.30° 24.13+0.67%
40 2.3240.08° 7.4240.08"° 11.02+0.70°® 18.60+£0.51*%
5 1.32+0.09** 4.48+0.12°* 8.62+0.19° 12.93+0.65%
Steamed sarli 10 1.47+0.05** 4.64+0.12"" 10.45+0.31® 15.31+0.54**
came arlic .
gart 20 1.96£0.11°® 4.95+0.28" 12.11£0.08% 28.96+0.85%
40 2.710.14%¢ 6.30+0.14°° 13.95+0.18° 33.77+2.78%
5 1.75+0.08** 8.19+0.23%5¢ 10.19£0.26 13.56+£0.22%®
Black sali 10 2.00+0.06™ 8.5240.22" 13.0940.35¢ 19.06+0.57%
a arli
ek gartie 20 2.2520.06° 7.8720.25" 13.3420.25° 19.05+1.06°
40 2.1540.09* 5.16£0.23"* 9.44+0.15% 10.47+0.32%

*d Means with different superscripts in the same row significantly difference(p<0.05).
AP Means with different superscripts in the same column and same sample significantly difference(p<0.05).
Anisidine value of fresh corn oil was 0.84+0.10(0.D. value).

3. MI7HAcid value)Q| H3}

e A AR TrRElE 349 iRk
&S Yeet fElAARe 22314 4kelE S35k F
A& AsIA 7= ¥le] FTHCho HSS} Park BH 2000).

hsEES 7Bkl 60Tl A7 thFfel k=
AA713e) Aokl o] S7IsHt(Table 3). A7h=
ANE2 7t kel wetM S7F A=IF ta Aol
=, 5 g100 g =0l = A% 2899 Arks 5 S0f

Table 3. Changes of acid value in soybean oil containing fresh, steamed and black garlic during storage at 60C (mg/g)
Samples Added sample vol. Storage period(days)
. (/100 g corn oil) 7 14 21 28

Control 0.29+0.03" 0.95+0.14° 0.95+0.14° 1.06+0.03°

a-tocopherol 0.28+0.03" 0.70+0.15° 0.87+0.10° 1.05+0.03°

BHT (0.02%) 0.27+0.02° 0.62+0.15° 0.87+0.08°¢ 1.03£0.05°

5 0.53+0.01** 0.83+0.05™ 0.90+0.13" 1.05+0.05*

Fresh sl 10 0.62+0.14™ 0.70+0.15"* 0.94+0.13" 1.32+0.02°
res arlic ,

& 20 0.53+0.02** 0.82+0.03"* 0.79+0.02°* 1.69+0.14%

40 0.55+0.04™ 0.62+0.15** 0.88+0.10" 1.70+0.14%

5 0.56+0.04™ 0.79+0.00"* 0.79+0.03** 1.36£0.04°

Steamed sarli 10 0.54+0.03* 0.79+0.00"* 0.88+0.09°* 1.33+0.02
came arlic ,

gart 20 0.55:0.02 0.840.09" 0.940.13" 1.6120.04°

40 0.53+0.03** 0.62+0.15* 0.94+0.13 1.97+0.13€

5 0.62+0.15™ 1.16£0.14** 1.42+0.14°" 1.46£0.13%

Black sarl 10 0.54+0.02** 0.79+0.02°* 1.04+0.06 1.32£0.11%

a arll
el gartie 20 0.58-0.03** 1.070.03" 1,550,055 1.95£0.09%
40 0.67+0.13** 0.73+0.53* 1.58+0.02" 2.20+0.09°

“ Means with different superscripts in the same row significantly difference(p<0.05).
AP Means with different superscripts in the same column and same sample significantly difference(p<0.05).
Acid value of fresh corn oil was 0.06+0.01 mg/g.
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= H7HA 2 1.36 mg/gHt 0.47 mg/golA=t 40
2100 g2 F=olA= 242t 1.97 mg/gd 2.20 mg/gOE 5
g/100 g T H7MA Hl8)] fFeldos 2 Folsle
. tZTo|} a-tocopherol & BHT F7htol HIsiA=
o =4t 53 Svkso) A9 A4 28Yel 5 g/100 g
7N ell= a-tocopherol ¥ BHT H7lrREth 4717 ¢
Sekont 10 g/100 g o H7M= AWPF B =%AL 40
g/100 g H7ME= A 5 7P AP EoF 23y 1
FTEoAME FEIAEAte] S ST

gakstA| o] Byh= whsAlel 27 wel gE2A UE
g e, A S48 A" AFAA, F3HA,
pH 181 2% 59 9%S ve=va ¢#A AtkPark
SI®F Son JY 2004). i 7| Hol|A &2 F2EL] I
28l 84S BAs Ad) 3% H7FA Bos 1% F7HA
2 GA 'EH7F B 39 ol diFf 1™ st &
b 35T 1% 2FAdlE SAZE 7] wEolehs B
I= UtHWoo N 5 1995). ¥ Age] Ayoa AR
7F B2t =5 W 2358 IsES] Ao B AR
ol9} fFARGE o]f W&l Aoz FrtE

4. MSHEETHPeroxide value)2| S}

s EHES AU u5FRY JEEHE S4S
AI= Table 49 2o dlF1 59 I4HEHES A3

ke Ao} el Fsgom whsel W7t HEv)
w842 kel AgAAel o aRHoldT. A%

o}

uhs 4 g o] gl i Walst sk 649

28Ul thxTe] ¢ IIEETFE 147.09 meg/kg oil,
a-tocopherol? BHT 72 ZH7; 135.10% 137.82 meq/
kg oilo|loy mls Als HVREEClAE 52.78~129.78
meq/kg 0il &2 o] S0l Hd) ¥ W& WYk

Oh SH 5(2005)2 &3F=ES Tl H7isted
60Coll 4 749 FitsEre AR 28U7HA] 2|53
o2 It en, ARz Aol mel kst o]
ztol7b kil Harskginh oleldt AL H2ALS T
foll sEEE /R ASE VIR AR 25U 7HA]
EE7RE FUbslR o ARe] HArPsET 55 E
garsta syl 71 Aoka REEo] QltiLee FZ 5 2006).
B AR AAeAE A7) BuEH FARRE HFoR
A 28 B AR A} HEY HikEETNE
7l oM, Alge A7t w5 2245 kstayrt
o =34k

2EA FA29 A5 =7 60~100 meg/kg oil,
=4 ALY Aol FAEHEZFT 20~40 megkg fat
of Egsl=d A85+ ARSI fX9 IAHALA A
3} 57102 Al 9oM(Lee HR 5 2003), Kim MH
S(2001)2 FikslE7Re] Wisle] wE fErIRF AAE
77T 80 meg/kg oildll 3=l Ale ARKY)
o2 3tal Ut oY wel B AH3e AxE AuEJA
mlso] H7lEo] 40 g/100 gollA= 28Y o] HE]
7+ 7 20 @100 g BEANAE FE7I7te] 21Y ©]
o= HluA 4kste)] PR e 5 9 10 g/100 g &

Table 4. Changes of peroxide value in soybean oil containing fresh, steamed and black garlic during storage at 60°C  (meq/kg)

Added sample vol.

Storage period(days)

Samples (2/100 g com oil) 7 14 21 28
48.63+0.45° 93.11+1.00° 126.95+5.24° 147.09+17.79°
48.30+0.72" 90.14+0.92° 111.65+0.47° 135.10+0.92°

BHT (0.02%) 37.00+0.50" 86.8940.74° 116.44+0.58° 137.82+0.54°

5 29.17+1.07%° 65.17+0.49°° 108.86:+0.56 125.07+0.90
Fresh sali 10 24.97+0.15% 60.87+1.31° 81.70+0.41°C 79.92+63.55
Ies arlic .

& 20 21.93+0.40" 49.40+0.44°8 69.40+2.18° 85.51+0.65%

40 8.55+0.45™ 28.08+0.88"* 49.33+1.15% 52.78+5.88°

5 38.57+0.15%° 77.69+0.77°° 114.66+0.40°° 129.62+0.35%

Steamed satli 10 33.77+0.25° 70.74+0.43°C 97.5240.50° 113.812£0.51%
came arlic

sat 20 28.50+0.50°° 60.71+0.42"° 78.80+0.60°" 91.52+0.49"

40 23.70+£0.26™ 50.74+0.31"* 59.40+0.19%* 69.27+0.17%

5 34.90+0.82°° 76.84+0.26°° 99.49:+0.44" 129.78+0.34%

Black sarl 10 23.20+0.26* 57.77+0.39"¢ 91.55+0.38 120.07+0.47%
ac arlic

& 20 11.50+0.50™ 43 .46+0.48"® 71.33+0.30°° 92.52:+0.46%"

40 6.99+0.10** 27.83+0.52%* 41.65£0.38%* 56.57+0.40%

*d Means with different superscripts in the same row significantly difference(p<0.05).
AP Means with different superscripts in the same column and same sample significantly difference(p<0.05).

Peroxide value of fresh corn oil was 1.43+0.22 meq/kg.
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Fig. 1. Changes of TBA value in soybean oil containing fresh, steamed and black garlic during storage at 60°C.
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“dMeans with different superscripts in the same line significantly difference(p<0.05).
AP Means with different superscripts in the same storage days significantly difference(p<0.05).

TBA value of fresh corn oil was 0.34+0.11.

A: control and positive control, B: Fresh garlic, C: Steamed garlic, D: Black garlic.
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