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Effect of Garlic and Onion Juice on Fatty Acid Compositions and Lipid
Oxidation in Gulbi (salted and semi-dried Yellow croaker)

Mee-Jin Shin and Jeong-Mok Kim'
Dept. of Food Science and Biotechnology, Mokpo National University, Chonnam 534-729, Korea

Abstract

To improve the quality of Gulbi, 10% garlic juice (GJ), 10% onion juice (OJ), and 10% garlic and onion juice
mixture (GOJ) were added to the brine solution as a wet-salting method. The changes of total volatile basic
nitrogen (TVB-N) and trimethyl amine (TMA) production, thiobarbituric acid reactive substance (TBARS)
value, and total microbial numbers in Gulbi were analyzed during storage at room temperature for 12 days.
The group treated with 10% GOJ showed the lowest values of 88.2 mg/100 g in TVB-N, 14.13 mg/100 g in TMA,
and 3.1 pimol/kg in TBARS. The fatty acid profile of Gulbi was analyzed on 5, 15, and 30 days to investigate
the effect of GOJ treatment. The group treated with GOJ showed higher C22:6 (9.91%) and C20:5 (4.25%)
contents than control (7.37% and 3.71%, respectively), but had lower C18:1 (24.44%) content. The saturated
fatty acid content in Gulbi was 32~35% and the C16:0 (21 ~23%) was predominant in it. Oleic acid was major
unsaturated fatty acid in Gulbi. The contents of polyunsaturated fatty acids (C18:3, C20:5, C22:6) were decreased
after 30 days but increased the saturated fatty acid (C16:0) and monoenes (C16:1 and C18:1). The Gulbi treated
with GO]J by brine salting method showed higher DHA and EPA (9.91% and 4.25%, respectively) contents than

the control group.
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Total volatile basic nitrogen(TVB-N)2| X2t

3y 371" 49 A4S Conway unitS M-8l Micro-
diffusion B (14) 0.2 zt7zt 2Aslgc) A8 3~5 g5 #H3)
o} 20% TCAEN 2 mLe} &7 16 mLE 7}8F ¥ blender
(Waring Commercial Blender, USA)E o] £-3}¢ 3027} 50
mL centrifuge tubeol] 237 Fyk3}ed 1932 % geljA] 20E-7F
Alg-gstedct Conwaysr) Aol B4&F4A 1 mLE ¢
3, JAlell = A 28 1 mLet 23} KoCOs 49 1 mLE F9)
A ZA LAZ g ZARYPA EFS & F 37°CelA
R0E-7F uk-g-Aj gt} uk-go] 3™ 0.01 N-HCIE¢H o2 A
Aete] EFA sl

Trimethylamine(TMA) 2| &zt

TMA= AOACHH (15)% <7k W 3 3te] ZA shalh. Al
2 10 gl 7.5% TCAE} 20 mL ‘%_1_ blender(Waring Co.,
Torrington, USA)E ©]-&38}e] 147 22 343k vh-& 10°Cell
A 50 mL centrifuge tubeel] o} 1932x g o2 2087 94
1e et AlgFEY 1 mL, 55 3 mL, 20% forma-
lin 1 mL, toluene 10 mL, K2COs&% 3 mLE AN = 713}
o 187 Aekslgdc). A 3587 wixsla Helg A S
7mLE #ste] T4 NagSOsF 1 g =8 gl +5& AA
stgith @9 toluene 5 5 mLel| working picric acid 44
5mLg E3tste] 587w ¥ 410 nmel A =S 5A
slgdl et

Thiobarbituric acid eeactive substances(TBARS)
value

TBARS%: Tarladgis S(16)3} Rhee(17)2] whAl-L- oFot
3 slod &43}9it}h TBA reagent®} ¥ tetraethoxy pro-
pane(TEP) solution | Z2&¢] 52418 24 —5}931:]- A] =2
o] TBARS < A2 10 gl 254+ 3B mL A =S
A7 A FAZAZ] F T Felaaed §712 %
Yol A g} B9 FA7} 105 go] A & F Aarbas
2 oh& 4 N-HCl 5 mLE Y i YA S/ 5 o]
50 mL volumetric flaskel] ZF%-& 2gtr}. o714 5
# sl TBA-reagent 5 mL& & F el 4587} 7]—°§
shed wbA 2] 7] 3 308 o} 538 nmell Al FHEE S48}
TFP T304 A8 kg% malonaldehyde®(imol/kg)
oz Fakstart.
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5 JuF Al whE 2v Y vYErE gl
3}7] 9)3}d A & Butterfield’s phosphate bufferel ten-
fold serial dilution ¥ 2.2 3413k % 3% NaCl2 §-#3}

= tryptic soy agar(TSA, Difco)el] 0.1 mL #5-3}o] =2t
3. 25°C incubatorel 4] ¥l oF3}led 36~484]7F 3ol colony 4=
£ Ak

2| X|UFEE

289 & AW 222 Floch 5(18)2] ¥H-& 4
&}tk A2 1 g€ methanol 10 mLE 1#7F =} 3 3?— chlo-
20 mLE #H7lsle] 28 Eob ofA] =hdEtadoh
Buchner funnel& ¢]-8-3}o] 043}%}51 A 552 thA] chio-
roform 20 mL %} methanol 10 mL-& 718} 3% 4t =t4) 3}
o] &3}t o] 9} 7+ F a2 33 HlE 3] Q& o] He
2% g}3}e] separate funnelell ¥ 1 0.88% aqueous KCl1 -&
o 15 mL& Arlstel AY3] E5of E¥sta w3
chloroformZ& £2]8le] 9§ A F {99 1/49] SH4
E 7}ate] 33 Al A sty el F4 sodium sulfated A4 A
7}3le] &A1) & oy 3sh . o 3% 9] chloroform 2.2 A
gk & o] 7k }-& rotary evaporator 2 45°CellA Zets 538
F 273 fvle Aartad o] &3l IWAA HEAH
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Fatty acid methyl ester(FAME)

FAMELS Maxwell#} Marmer®¥H (19)2.2 33lgdc}. &
23} 2] A4} 20 mgell isooctane 1 mLe+ 2 N KOH(in meth-
anol) 100 pL& A 7}3)e] 28 S9F wulgl 3 -2 &1 o] 4]
QAR sl o)l &= A A s AFF Yl saturated aque-
ous ammonium acetateZ 0.5 mL H7}ale] wubsk 3 44
Balgle] o}l 2L A AstT AZH 05 mL FHTE 4
o] Al F-)g ¥ ofdl| 32 A3 F AF el F
& A AT FAZ sodium sulfated 92 F A4t A
E R o, 24 d7bA] -20°Cel BB3}sict
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A 725 A 228l methylationA] 7] tH& Gas Chroma-
tography(Trace 2000, Thermo-Quest, USA)E o]4-3}¢]
AT-wax column(Alltech, ID 0.32 mm, film thickness 0.25
um, length 30 m, Deerfield, IL., USA)3} flame ionization
detector(FID) & AH&-3td 2 oh-&-3} 2H-e 271 0 2 FA319]
t}. Oven®] %7|&E& 50°CE dhed 28 B3k §x[47]3
£C/minZ 314y 220°C7H2 £ 55 A A7t Injectored
detector+= 27t 250°Ce} 260°CE 3o carrier gas®
helium%- A48} 2 split ratios 100: 1% sbgdv}. 24 =)k
A} TA L U FAGA EX) AL methyl ester(Sigma
chemical Co., St. Louis, USA)$} retention time-&- ®] 28} ¢
29189 7 I T=FS peakd) WA Y A RS2 )
2222
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TVB-N &zt

% 304 9718 (TVB-N)+ trimethylamineg B] 3§
7HE g7 A olulR, et 5 HEA o] ol d718 AF
AL FERA] o] 59 AAx #2] e 35t x| A RO
2 dg] o]4Hr} Fig. 12 £7]8 20% A A5l 1A% <
Asto] o152 4 F27} 063%7F © AL Aol Az
= ool w2 FubA 7| A 0] HELE Vel 71024
7z A7 o] A3l nie} TVB-Ngako] Z7lsls A
Ro]F 31 gjt}, o7& Al B 7} & st=ElwA] o] Ko &)}
£ v AE WA F8el §HEl] 9l ArEE 4] AHE
s whfzlo] RaEmA @74 EAo] Frtsle] TVB-
N gho] 253t | A2 AR Az 124 A9 3lolA
9] TVB-N A &2 vts3 ofn o] Eg5de Aejs &
Blol|A] 88.2 mg/100 go & 714 A& e HolFgon 2
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Fig. 1. Total volatile basic nitrogen concentrations in Yellow
croaker treated with GJ (garlic juice), OJ (onion juice) and
GOJ (garlic and onion juice mixture) during storage at room
temperature up to 12 days.

$0 2 vbeEg AR Ev), JH 5 R F 2
Z ey os 7 ke 22 96.6 mg/100 g, 106.4 mg/ge]
ek thZF= 126.34 mg/100 g Ko} F0] uhs3} ofx) £3)
29 A2lgk 42} oF 40 mg/100 g EA Vebl gLk o] =
b G442 5] dA FAR oz Qe AR
& TVB-N#t& veld Aoz ApgEe|Alr}

TVA Bt

nteE, G Ao mE Zv]9 Az A TMA
2ke] W 3} Fig, 29) Z}d. TMA & o8¢l &) 5h& TMAO
7 A2 gl o AR FHEH 971 T4
gitolc), HE7|7bel] B Fu| 2] TMASE-S VBN =t
A7 2 A ab Frlebed 2w ATl whela] 2ol & B4l
o Az 1A Ez2T9 A% 1566 mg/100 g2 Bl 5A
¥ 7 ol v, vleE A Fol4e 10.7 me/100g,
okst=2l Ae]l i 648 me/100 g, vHe %45 EEES A
31938 739 564 mg/100 g &.2 F3H g ol F HeFg]
t} o} Aol A x 124 A7HA ASFH T HEF 1294
TMAZ =L 2262 mg/100 g2 2 ©] 342 Min $(20)°] A}ed
AzzAN0A F9E 1097 AF2sR S 9 20.57 mg/100
g9 TMAR fA13kdth, o) = vhadt 4o E& £33}
Al Auc} 16v)] ¥ A2 vepygrd, TVB-N# =3t
72 rtEE, JiE = £8599 A=l TMA &
gFo] A vehgdow 53] viEs} outHS @ AHSYE
9 TMA®] gte] 7FF A AE&=Hdc}

TBARS value

b, I, vHE o EGSAE HMAA BN
o2 Az FuE AALolM Az FArE 284 A
Hu7) 938 Z+2e) TBARS #5S =48 7S Fig. 3¢l
BFw glel 219 7Ax717te] 718 4E malonalde-
hyde &#o] F713te A2 A A F F X3 A 9H4bo] Ab3}el]
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Fig. 2. Trimethylamine concentrations in Yellow croaker
treated with GJ, OJ and GO]J during storage at room temper-
ature up to 12 days.
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Fig. 3. Thiobarbituric acid reactive substances values in
Yellow croaker treated with GJ, OJ, and GOJ during storage
at room temperature up to 12 days.

oat oz o] Ax o Fuoht AL, x2 Jaol
G oz AN A% TAAAE FREE AAT 2
o7} Pl or FohEFAL) AelnckE 7Y o
& ghe mojFglon Az 122 AolE TBARS@e] o2t
F7hste] e ﬂal%%} #ol4e Bol A& skt AT

o} v wated vhEE, kubE AT BF ke B
) E3] A% 120 1A vheE o5t EFAES A
gk 2] o 9] A= 3.1 umole/kg S el djE 17} 53
pmole/kg-& B F 7 ol H] ?'fﬂ =2 g 2po) & Wy} Silvia
Z(21)& <fa}ol|A] sHalse-S zhe B2 o] quercetin, myri-
cetin, utin®) 2+ T 3}$1 3 Rhim §(22)-& =59 £5%E5
of| eF- 225 E-0] linoleic acid®] 4t3t 35 vebuigic)
2 2kl en Jo 5(23)2 vHE9] essential oile] lipoxy-
genase &4 A& AHa|gcla staich

EJH

Fig. 4= vH5%, 495, vhea &9 E¢5AE A7t
of EH o AT FuE ALl 1243 AxsHA
o] A 22 W3S BAg Axjolt} Fig. 404 Be wieh 2
o) 27| 3d7A &= Wz} FFe A FolMe g4
5585} 5.18 CFU/g2 F<57} 2713 ubd vbe-, ols3) of
3 £¢59] AT 4349 419 CFU/g22 1 log ©142]
o] & vhehl gtk 0] AL vHEY allicind F-01v} oFahij 2]
o 33t Eo) v A Eol W FTFAIAFEE et
thar o AR A ut X ko] A el et 2] 5% gl vhE
3} ofste] ahFatgo] R A o} & FHE o v A&
o] ko g Ak 74 o] FHE & Aot RT3t VA
2 Fol QlolA & o o)A} FoA Q) Zpel= vhebtA] ¢gket

28| MES XYY gist

Fig. 55 W 2% 8 $£3 94 Gas Chromatog-
raphy i 43§ chromatogram-% 2.3 Ft}. Table 12 4%+
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Fig. 4. Total microbial numbers in Yellow croaker treated
with GJ, OJ and GOJ during storage at room temperature
up to 12 days.
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Fig. 5. Gas chromatogram of fatty acids extracted from
Yellow croaker.

342 & Fu), B2l o 2], vk o E3FEA
L o] 83 B o2 Azd v 7‘1‘:"4 FA4e vl ES
Jehd Asbeirt A1AgE 2716M £E5FT S8 AR
oleic acid(C18:1)¢} palmitic acid(C16:0)7} Z+z+ 29,992}
23.7%% vebie] A A 2 53.6%F A H A, 1o R
palmitoleic acid(C16:1)7} 13.8%, docosahexaenoic acid(C22
:6)7} 8.18%, stearic acid(C18:0)7} 4.32%, eicosapentaenoic
acid(C20:5)7} 3.81% o2 Fako] wgtrd EIxAL
(SFA), 9l 2 23} 4 HMUFA), =8 E 3 WAHPUFA)
o} u]g-& zkz} 32.9%, 45.2%, 14.2% “HEb 5l 22 PUFA/
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Table 1. Fatty acids compositions of Yellow croaker during drying for 30 days
. 0 5 hours 5 days 15 days 30 days

Fatty acids A B _C D B _C D B C D B C D

C12:0 0.08 0.74 018 0.13 0.15 0.40 0.63 0.15 0.31 0.23 0.16 0.14 0.18
C14:0 2.58 3.71 316 346 3.56 2.80 3.67 2.65 4,31 3.42 3.92 2.95 2.92
Cl4:1 0.08 0.26 012 0.13 0.12 0.11 0.12 0.08 0.17 0.11 0.14 0.09 0.11
C15:0 0.43 0.73 040  0.60 0.61 0.40 0.59 0.48 0.79 0.46 0.60 0.42 0.53
C16:0 23.67 2317 2085 2351 21.88 2488 2543 21.18 2628 23.00 2567 2351 2466
C16:1 13.82 11.61 1181 1424 1347 1512 1331 1218 1520 13.01 1537 1525 1523
C17:0 0.42 0.42 041 045 0.35 0.34 0.47 0.41 052 042 041 0.38 0.46
Cl17:1 0.46 0.46 057 049 057 0.39 0.54 0.43 0.68 0.43 0.53 0.45 0.58
CI180 432 4.32 336 323 3.66 3.82 3.11 3.58 2.69 3.68 3.47 3.78 3.80
C18:1 29.94 22716 2615 2387 2534 2692 2426 2596 2302 26.14 2718 26779 2444
C18:2 1.39 1.18 140 1.04 1.25 0.82 1.23 1.07 1.08 0.95 1.00 0.86 0.94
C18:3 0.31 0.79 082 079 1.21 0.27 1.13 0.83 0.65 0.61 0.73 0.58 0.62
C20:0 0.09 1.03 029 026 0.26 0.12 0.24 0.20 0.23 0.29 0.14 0.36 0.27
C20:1 0.91 1.29 1.04 113 1.11 1.05 115 1.20 1.01 0.91 0.83 0.88 1.09
C20:2 0.18 0.29 020 018 0.20 0.18 0.19 0.20 0.19 0.17 0.14 0.14 0.22
C20:4 0.07 0.31 010 0.13 0.11 0.06 0.14 0.13 0.10 0.09 0.08 0.09 0.09
C20:5 3.81 464 552 4.76 5.06 3.49 4.08 4.38 411 5.55 371 4.08 4.25
C21:0 0.99 1.33 127 110 1.24 0.72 1.08 0.85 1.23 1.15 0.66 0.62 1.00
C22:0 0.09 0.21 014 0.11 0.11 0.12 0.05 0.05 0.04 0.05 0.07 0.08 0.09
C22:2 0.22 0.71 08 049 0.50 0.81 0.72 0.45 0.69 0.62 0.64 1.02 0.81
C22:6 8.18 1460 1285 12.18 10.49 9.47 9.72 10.84 892 11.66 7.37 9.46 9.91
C23:0 0.22 0.62 037 025 0.24 0.33 0.30 0.24 0.60 0.17 0.33 0.57 0.45
SFA (%) 32.94 36.05 3055 3310 3206 3399 3557 2979 37.00 3287 3543 3281 3436
MUFA (%) 45.21 3641 3969 39.86 40.61 4359 39.43 39.85  40.08 40.60 4405 4346 4145
PUFA (%) 14.16 2252 2178 1957 1882 1510 17.21 1790 1574 1965 1367 1623 16.84
P/S 0.43 0.62 0.71 0.59 0.59 0.44 0.48 0.60 0.43 0.60 0.39 0.49 0.49

A: Fresh Yellow croaker. B: Without wet-salting. C: With wet-salting. D: Wet-salting with garlic and onion juice mixture.

SFA =44 0438 B F9ch A 277k ul& 2] ¥
nhg3 ofd) E35A A Ev)9] Akl v &L 32~
35969 W & el on], 234 F 2 Bl vl g
& A 8H= A -2 palmitic acidH v}, B E A 4 5 0| 24
o] 17112l monoenes?] H]-&-2 39~43%H ) Z oleic acid”}
E29]8E B Folod, orlE XA 13~17% 2
docosahexaenoic acid7} 7} -2 8] -8-& AR slgic) A=
3047 qled dAAbslR] 92 F¥|9 saturates 35.43%F
vhelule] 32.8%9) 34.36%F viebd E2kR o 27l #u) 9}
bEd) it E3FEY A7 FvjEc) o A4 ey,
polyenest> 16.23%2} 16.841% 5 HojE A0 ¢} vl
oFmt B3rEd AHPAERYG I 1367% el £3)
w-37] A|#HAEQ] DHASF EPAS] §Hkel] gloAl o 23}
e Ul 30 AZ ¥ 7.37%) 371%F Bl FHovt
E 78 ol 2 gk Z) ol A= 9.46%2} 4.08% 5 e ]
2, vbEF oFal &l M) 2= 091%9} 425%F B
o] sl nhs ol Auke] Akt E AAAH R ot
il =t Leest Lee(24)= A7t3) ofd & A3l
1%°14 A A3 QA F EAY AN EZHEH {§A)
g A= AL A HASS
ol 5% vhE52 A7 Zlo] A AstE #olrhs v
7F 9lth(25). uheba] ZFu)E A FEded gloA = ket
oFubel Azl Fnle AuHitEE JAEA FAL FAA
7=t Z=go] v AR oA

=

lej]

B3 ulx glr) = B

2 o
W) ras] Bl PhERR S o §3 o) AHEE)
L 9leh, vHEZRE & Al Bl 417 alow %719 AA

7} A s Bk o) FAlo] FdEA] X8k o] gk
E7HY & 0] 4-3te] F0| & e o A5 A HE 98 10%
FatZ 10% vHs ¥kt o THEYT
A& 10% A7Fsta 1297k Aol 434 TVB-N,
TBARS, TMA, $d W& atslgu}. #4445 nlgs)
ofu} EgENoZ 2aldt AFAS TVB-N - 882
mg/100 g, TMA$} TBARSE zH7} 14.13 mg/100 g3} 3.1
umol/kg S 2 2 Ay F 7} & g )
2n]9] Auhat 242 3042 st A A7), dAF7],
nhE o5} EE AL A Az diste] x| Hpat
o) W3l 5 A A Axr)e} Fn] % T3px|ubile) v
£ 32~3B%E Vel o], TaR|uAF £ b gL ul s
2 7] 8} A& palmitic acid £ 21 ~23% I o}, & X 3}
AF & o]Z A 3}o] 17)Q) monoenes?] B]EL 39~45%H ¢ 2
oleic acid7} 7} %8 8] & x| sl o) oprt Bx3A|uk
Abe] v &2 A F 7= 14% 9 o) 59 AF 8 712 15~19%
2 vehdeh A4 3095 w-34)

A =
294,

‘—zo

rl= o
5 =52

Jous ol iy

Z)}ake) docosahexaenoic

acid, eicosapentaenoic acidell glo1A] @A &2 Fu) = 7.37
%2} 3.71%F B.of Fol vt E7b g ol o] 8k Eul = 9.46% %
4.08%, vt ¥ E¢F o] d#E EAHOR Az F
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