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Oxidation Stability of Lavers Made with Garlic-Salt and
Their Characteristics during Storage
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Abstract

In order to evaluate the oxidation stability, chemical compounds, and sensory for the garlic-salt laver, we
prepared the garlic-salt laver added with different levels of salt and garlic power. The lipid per oxidation
of garlic-salt laver was monitored by measuring the formation of 2-thiobarbituric acid reactive substances
(TBARS). In addition, the general chemical compounds of laver with garlic-salt were determined by moisture,
crude lipid ash, and protein. The major tocopherol compounds of laver with garlic-salt were measured using
HPLC system. The contents of a-tocopherol decreased with time, in contrast to y —tocopherol which increased
with time. The lipid profiles of laver with garlic-salt were high in linoleic acid although they did not change
with time. Formation of TBARS of laver increased in control but did not increase in laver with garlic-salt.
After 12 weeks, laver with 33% garlic-salt showed strong inhibition effect on TBARS formation. The sensory
evaluation of laver with garlic-salt were tested. The results seem to indicate that laver with 33% garlic—salt
can be used as a good ratio.

Key words: laver, garlic, oxidation, antioxidant, TBARS

M OB A7l HHE et At e o &3 TS Tt AlE

o= Ax vps B, vhs vdlY] 1, A% 9 157 5o

vl=(Allium Sativum 1) 2153 FAS 2 A Bk oy MEE AT, Koo 5(6)-2 autoclaving WH ¥} evaporating

gt oJokEe] AAEA ZHX7E dE] AAEH I ok AAH LS WS o] &3ty vls FHH AXHE LSt e o]

de] AujE o vlse Elyete] 49 AAFY FA o) 7| E A A3} evaporating® Bt} autoclaving ] ©]
ER Ee 4% 299 EFE ATt A& Uk FH Az o adFolgty Bugh v 3l

s o )5t allicin, diallyl disulfide® B &3+ thio- A9 A3l e Lo A3 doju= Z}%/&Z@r

dolup shaarstz FRE

(e}
AT

sulfinates®} o9 3313HE S HATY oA axrt 9} 180°C A= 9] 120 A
= At olgHo] AdH g 4ka

Z W ooz ¢ ot 5ol slvm RuE bk 9ok, A9 AEatet

2). 53 vhEe AAVSS 2USE 4T AR ali- 7 A8se] ItsEe WA sfAEE A7)
cindiallyl thiosulfinate)& $312 Siof BAA48, B 5, TS /AEE 82 2o} R4 % £A VR /1BE
&, YRR, FAE 4P NS, FAZHE A L B FAL AL R ohe} olF W EEo] Ba)5o)
=S A8 5 A% G K AFoE QUAUA  Dusel=, AE S Faol A5 A9 sk HE
whee) RISl B 5 30 HATH3A). Z7h, RN F7 L BB RIS S w0} 37
olsh 2ol whzo] Theke A7) Flol ¥rEMel weh vk ¥ ohuel 4 A 44 el A DNA, RNA % Axe S
g o 7R AR AE sl ATt AT wedled AEY 230 4aE T3 e $E e
Shin 5G)& vhs FEde) £8€ Fole Wetog oy AA 43} w3 5 FAANTHD)
2590 protopectinase® A2l A7 £&2 F7} e we JYrtel BEF 1 FHekn e UE

fCorresponding author. E-mail: mhkang@office.hoseo.ac.kr
Phone: 82-41-540-5630, Fax: 82-41-548-0670



84 A< - wbzl - 2
9 A2 hEES Shpelth TG YA, Bk L A
ol aet Fol 9 stk =9 AFAEEA Sl
Agata gow EAo] 47 Astslo] Ao} G Fol
ASEHE). A& A F Fonch Aele] o] HE 4
ARl WEE oAlske Zo] Fad BAI Feld vk
of #AE A7 A% AFAN, he] A% A AA
SRt Ress Aagwel gavt AU A Fo Ak
7ol QHHEE AFS AF5E Gl we} w$ hachn
ATHO). EF Ax o) 71T A Ak WEE PAS]
S8l BaRAE ABS W BT Ah Il
t 0 A3 PoR Ax 7o) A A8E oAla7]
Slste] GArEAE A she 7%l o Foi A ek
A NaArrh 429} A 418} o] Alo] Lol it
©ogATe} § FRIBETA0IY £ FE H0D
g WrhshE AEE ol AR glont obaztA 7%
Ee ES Agelt

2 o

ol 22 M=
200614t B 6% vlsS FUSHY T2 AZX(FD5508,
Iishin Lab Co., Ltd., Korea)3F & E4j7](M20, IKA, Stau-

fen, Germany)2 #3jste] B8 200 meshZ A 33t}

Ofs of A2 Hx

FHlE vhs gfue A, =) 4o 25T
vl 396 1:0(control), &% vls 9 2:1(GP33), &
3 vk 399 111(GP50) &5 vkE 391 1:2(GP67)
o] NI &2 E¥ et 2A Xﬂi A vhs g9u JUF A&
=5 Az

Of= ot =0| Z M=

15%x20 cm®] 7 3 Foll 05 g9 SFFH (A5, =)
Z vl 3 250°Coll A YxtE Fa, o= Tt 03 g9 i
S T ¥3}o] 380~400°Col A 15?27& 22t2 F9th 1
034 = "8 sto] datel ¥o] A2d H#stuA

B b
ol

1,6, 125% 3 ARE AHste] Ao AgsAT
olsfeix £ A

sl o
Al3FA T
AM=ZA: AMAA Color reader(CR-300 Chroma Meter,
Minolta Camera Co., Osaka, Japan)& AH8-3t a, b, L 3t
33 Wk ZH3H o, S mean+SDE #AIE T

AU E B4 A g9 kRS AACC2)2] ¥l
T3t S48 &, FETH(AACC 44-15a)2 105°C
Az, 20w A2 Kieldahl™ (AACC 46-10), 23|52 3

3 (AACC 08-01D) .8 =43ttt

A B4 7] 10 g€ n-hexaneS 713l 5 & 40°C
ol Zet %3 A& 0.1 gol n-hexane 5 mL 7} 4&
2 2 N-KOH MeOH 100 pL. &7}l 3000 rpmel| Al 108
AR T FF S AFESEe] GCHP 5860, NY, USA)Z
4stgon, 4 Table 13} -t}

FARAA AAAFE =4 7 10 g2 n-hexaned 7}3H]
FZE T 40°CAA #YEFHEYELA, Tokyo, Japan)et A&
100 pgoll 1% TBA(2-thiobarbituric acid), 2.8% TCA (tri-
chloroacetic acid)E Z+z} 1 mL® 37} 491& & 100°Coll A
15 min &9+ #olx &3] WYz} thS pyridine : n-butha-
nol(1:14)2 A& &4L 2 mL F71star 4olF 3 3,000
rpm(Ultra Spectrophotometer 3000, Pharmacia Co. Ltd,
German)ol| A 102 &<t AAEE] $ A5 A% H3) 532 nm
o A BlA st AT

Tocopherol &% £4: 7 10 g& n-hexanes 7}3}]
FZ& 5 40°CoN M Z4E=(EYELA, Tokyo, Japan)3t A&
1 g9l MeOH 5 mL 7}ata Z8HA 4113 % 3,000 rpm
(Ultra Spectrophotometer 3000, Pharmacia Co. Ltd, Ger-
man)oll A 108 FF AAEH AL e A S AREste] HPLC
(Young Lin Instrument Co. Ltd, Anyang, Korea)E A}-8-5}
o] Table 29} 2-& 2o 2 AT

S A
=
232 T

2SHTt

20~30/‘1] HH 508 o He A Hd e S st Al
nhs 21| 4o T/ A7z mE A HAY, g
34 gholl tiste] scoring test 58 HE=WS 0]3-
A&tk A, Ay, Bto] 710}74‘4'

A A

=
W5 Relsigon], bg me B4
o

Table 1. Operating condition of gas chromatography

Item Condition
Oven 180°C (5 min)-10°C-230°C (5 min)
Inject temp. 230°C
Detect temp. 250°C
Column Innowax (30x0.25x0.1)
Analysis time 15 min

Table 2. Operating condition of HPLC

Mobile phase MeOH 100%

Flow 1.0 mL/min
uv 290 nm

Column Supelco C18
Analysis time 10 min
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Fig. 1. Change of weight of laver with garlic-salt during
storage period.
Control: no added garlic powder in salt, GP33: 33% garlic powder

—_— in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic powder
= O in salt.
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Table 3. Color index of garlic-salt laver during storage

Storage” (wks) Control” GP33 GP50 GP67
Redness 1 0.85+0.71 3.42+1.36° 1.22+0.47° 5.90+2.41"
(afvahj; 6 1.49+0.80° 0.84+0.52° 2.33+1.02 8.54+3.29°
12 4144158 2.68+1.03" 254+156° 358+151¢
Vellowness 1 0.89+0.22° 252+1.05° 0.82+0.37° 3.89+1.80
(bvalue) 6 1.2340.38" 0.76+£0.21° 151+0.71° 5.82+2.63"
12 291+1.28° 1.86-+0.83" 2.34+0.71° 2.34+1.09°
Liohiness 1 0.61+0.35° 1.65+0.77" 0.56+0.24° 270+1.08"
(L% valio) 6 0.80+0.43" 0.49+0.28° 1.08£0.40" 3.91+1.68°
12 1.92+0.86" 1.24+055" 1.54+0.82" 1.65+0.63°

VAfter weeks.

YControl: no added garlic powder in salt, GP33: 33% garlic powder in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic
_powder in salt.

IValues with different superscripts within a column are significantly different from each other at a=0.05 as determined by Duncan’s
multiple range test.
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Table 4. Proximate component of garlic-salt laver during storage (%)
Moisture Protein Lipids Ash
1Y 6 12 1 6 12 1 6 12 1 6 12
Control”? 5.08” 5.77 4.28 10.91 11.75 10.77 76.10 68.88 74.75 8.41 9.38 5.95
GP33 2.77 6.19 5.01 8.81 11.47 10.91 71.96 72.81 68.77 3.77 6.65 4.44
GP50 4.55 5.53 357 9.51 10.91 11.33 80.88 80.67 80.59 6.14 597 4.83
GP67 3.00 3.68 3.14 9.09 11.19 11.05 76.86 84.16 86.47 7.40 5.88 4.88

VAfter weeks.

YControl: no added garlic powder in salt, GP33: 33% garlic powder in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic

powder in salt.
YMeans of triplicate.
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o] 717l wel foH o2 3F4sH4th v —~Tocopherol
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65 ©]&dl 7 -tocopherolo] 7FA3dtHTh GP33 %u| 79
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Table 5. a-Tocopherol and 7 -tocopherol contents of gar-
lic-salt laver during storage

Storage1> a-Tocopherol 7 —Tocopherol

(week) (mg/L) (mg/L)

‘ 1 37.3” 1052.9
Control” 6 25.7 7375
12 12.6 894.2

1 23.8 800.9

GP33 6 274 844.6
12 26.4 884.2

1 276 991.1

GP50 6 25.2 796.4
12 19.9 816.1

1 25.6 950.6

GP67 6 189 580.3
12 9.1 769.1

VAfter weeks.

YControl: no added garlic powder in salt, GP33: 33% garlic
powder in salt, GP50: 50% garlic powder in salt, GP67: 67%
garhc powder in salt.

YMeans of triplicate.

15 % 8009 mg/L, 65 & 844.6 mg/L 181l 12F Zol=
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Table 6. Fatty acid composition (%) of garlic salt laver during storage

Storage” (Wks)  Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid L/P?

’ 1 12.27 25 32.8 46.7 59 3.828
Control” 6 10.9 2.3 29.5 514 6.0 4716
12 12.0 2.4 29.4 51.1 5.2 4.258

1 12.0 2.4 327 46.6 6.2 3.883

GP33 6 10.9 2.4 30.0 50.8 59 4.661
12 12.3 2.2 29.2 51.3 5.0 4171

1 12.2 2.4 32.6 46.5 6.3 3.811

GP50 6 11.0 2.4 29.9 50.8 5.9 4618
12 11.8 2.3 29.5 51.3 5.1 4.347

1 12.3 2.4 32.7 46.4 6.2 3.772

GP67 6 11.0 2.4 29.8 50.8 6.0 4618
12 12.1 2.3 29.3 51.1 5.1 4.223

{”After weeks.
I1/P=Linoleic acid/Palmitic acid.

YControl: no added garlic powder in salt, GP33: 33% garlic powder in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic

powder in salt.
“Means of triplicate.
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Control
W After 1 Week
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[0 After 6 Week
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0 After 12 Week

Fig. 2. TBARS formation of garlic-salt laver during storage
period.
Control: no added garlic powder in salt, GP33: 33% garlic powder
in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic powder
in salt.
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Table 7. Sensory evaluation of garlic-salt laver during storage

Storage“ (wks) Color Flavor Taste Texture Overall quality
‘ 1 3.62+0.73" 3.50+0.79" 3.86+0.97" 3.28+0.81" 3.84+0.74
Control? 6 4.05+0.74 3.85+£0.91° 4.39+0.74 3.93+0.88" 4.22+0.61°
12 3.98+0.82% 354+1.05" 4.29+0.81° 4.05+0.89" 4.20+0.84
1 3.42+0.73° 3.08+0.75 2.48+0.81¢ 2.70+0.61¢ 2.68+0.62
GP33 6 3.88+£0.71" 3.63£0.66™ 3.20+0.81° 3.32+091™ 3.39£0.70°
12 3.78+0.76™ 3.49+0.79" 3.10+1.01° 3.68+0.72" 3.34+0.79°
1 350+0.71° 3.04£0.67 2.42+0.70 3.04+0.88% 2.84+0.74%
GP50 6 3.61+0.77™ 3.22+0.91% 3.12+0.93° 3.00+0.97 3.2240.94%
12 3.73+£0.87" 3.34+0.73"¢ 3.24+0.89° 3.37+0.86™ 3.37£0.70°
1 3.46+0.79° 3.00+0.93¢ 2.38+0.88" 3.06+0.89% 2.74+0.75
GP67 6 3.41+0.77° 3.07£0.93¢ 2.51+0.81¢ 3.02+0.88% 2.90+0.80%
12 3.63+0.80™ 3.29+0.68™¢ 2.68+0.79° 3.37+1.01™ 3.07+0.69°%
Garlic p<0.01 p<0.001 p<0.001 p<0.001 p<0.001
ANOVA Time p<0.001 p<0.01 p<0.001 p<0.001 p<0.001
Garlic
x Time N.S.Y N.S. N.S. p<0.01 N.S.

VAfter weeks.

YControl: no added garlic powder in salt, GP33: 33% garlic powder in salt, GP50: 50% garlic powder in salt, GP67: 67% garlic

powder in salt.

IValues with different superscripts within a column are significantly different from each other at a=0.05 as determined by Duncan’s

multiple range test.
“Not significant.
Score of sensory test: 1 extremely bad — 5 extremely good.
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