tgol ”
— <2 >
1. A8 V. 89
o As 2 9y BaEH
m 2z 2 213 ABSTRACT
1. A &

L5 (Allium sativum L)€ $8 1o faldAle M 713 23 RES 2R
S e FNREF SR A, o FHA % oAM= F2 allicing &4
Agoz 9% FEAs'? wadzz 2 goaan? FgAar L0 o g

|t

" A" 24e® gﬂﬂda%”“ O35 dqun Nead ¥ F34 o
ﬂ%&%“’zﬂowua%om L3 vhse ASARANE AL BFEN,
Agd=elE 24P P59 57g Jehde Ao AT A AP vy
& FANAN FBE F AR W Ao HAetel Wad) wel TF, 2uED 9
T, Antsg wustd Fdo] AstEy) Aanz, A zA HE o
o} Agsol st BRY FAMESS ¢ Yk A2 ML oAF visg
zol o]4% W BAY FALEL ANGT By R&HY o8¢ st A

HE-> 2vbs -> oAl vhge) Aldgel Aast Aztetg
b gnle] FHEe @uly Mol gt aliin AHE mhse] EAST ol
Sol AuHAL ARE Ut £ shdel de Arzd FEAY i

allinaseol €3t allicin® pyruvic acid®2 &5 allicine ©A] diallyl disulfide
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2 Ba 5o} o]Eo] pyruvic acid®t &3] AFel #HaFE(allylsulfuric acid)

2 ERdsREs YAToRH BEF FrIAER i % BASA

0D o)gd Autsg zd oj&57] Y trEC #ol oW WA A%

o] Mald WARAE oFL AL AR AT viE9 AdAste] dde v
<1y

) &A9 ZA kS (enzymatic browning reaction)oll 2% g o ZHE
2 ] d] o] Z(polyphenol oxidase)7} 7HE] & (catechol) & HEZ F=A Tl 571
Zo] Axo] ofs) Agutee ZRAA 7)E(quinone) EE Ve FEASES BA
A St o)=L BAo WS AN AL A, FE e FFHAA HEH S
2 dahd M2 (melanin plgments)'a‘—% P Asle Mg 93-S YHERUE Aoz
a4 Qo waa Antse o stsE FEII] A= o g &3 A
ARES AT 7HEAHE 7}"‘ z gAder AFAHH ded, odd TS
Bwosy] g8 A7 thAntee 28 A AR e Fy ol AW e
o g A7 So] gou, AW AR Frr xAAT WA A&
oF 3t =zl oA nteg AEsEY] A AFE obF AFE dFol== o]
=2 ME o use EFAE 4§ MNP S st BA vk FESHE

=)

%t 7] xABE AASFHAT

o. As 2 84

1. A=

ool A= 19989 E FuUAcgs, 2F 2 e FHE I TE
Hgon TANS gZAFE AELL, AFL AAGUTF-NaCl 9%l )= A
aata. vhse =) o Z7)7 2em o)4Fe] F2AVE AASAT

A9e og or vhse AzFAEe eFigH ol FFsHY A vhe )
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gt EAARL AT AT

Fe3% FAe H¥oz Q7] A% Pdog WA HEE Folst 2m o4
ARt ddsgon, Fde ¥4 $ue BRe 3 @9t & YES Axd
of hE®i E Rsy] Soldg AN $YL HAh Feore ohxe
FAUS shsBe 2, 3714 FA7E olgste 2d stw A 19
A enAde Sdrh Al SURE ALA ALS A5E 8700 e ¥a
gaste 2ay s ARG s FAE $43F TYAAS BHo
2 %3 ARS ANEE ol §3te) x2: AuA ANsSAom, AR 3
ALEY P FANA DAGe] g8 wHen Fas)el we} vhsYgES M
Stk e wAZ by RAZY BAE AANY 98 T2 FA A7) 4
wol BA wIF BAAA s vl AF, Bl wRRAe] Gop WA
nEsEA 23 A% dAnks AZE 98 9A7) 9 n Ao =4
M2 AAAE EFstel AR FA A48 4F34YL A9

‘d(shelf life)BEE AT HFAIE st Figld T @& Azxd o
A ol ?‘ﬂ b Adg Zhzt 71‘37P’3} T F, 30T AFHlelg o) 25
T ARE F ARE SHIAH. 7AUNY FET 05%s} 1% 2709 TiHem
% Ao FEE 1%~ 5"/747(]«] FEE 1%%Aes 7z 23439

Fig.19] AZzFAHN wel wrEolzx ohal mlEd Mustard, GFA(HAZ A =2 H)
Citric acid, Ascorbic acid 59 HAREAZ ALE3] 30T QAFHolg 25
T AGS = e FAWIE ASsH .
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| Whole Garlic |

« dry at 35C for 48 hours
«- peeling

<« selecting

< washing

« drain

< Temove root

<« wash & dry

< keep in refrigerator at 5C
< chopping

< making sample

LC_hopped Garlic1

Fig. 1. Flow chart for chopped garlic.

3. 94 vl 54 BA

Gas form : 24g% iz g E
g TS 30T AFHolEd 2

A FAZ THE HY Ao do} LE
9z fs
(gas)E FAIZ A8 11 Fg FHF3A).

F oHd B ool 94F Ax

o
o

22
2L

A% W3 (color) : thA vlso MEE A (Chromameter. Minolta CR-200,
Japan)E AF&3}Y Hunter scaled] 28t L(BXE), a(A M%), b(FME)gto 2 et
WA ch

PH #74 : pH meter(Model TS-1, Suntex)Z o] &3t =Ha}rh.
RS 4 OAES 2L AN AFF 2RAYOZ 01%

a1 o
B —
peptone(Difco, USA)& ol N 2E A&Hoz2 3A¢ 3, total plate countd™
S o] &3t plate count agar(Difco, USA)ll HE8I F2AFL 35CAA 484
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ganze) FAARL AT AT

5, ALAFTFL 4ToAAM 1097 w4 H colonyTE AF3sA  colony

q
forming unit(CFU)/ml& 2} o

Ax Z=A(Viscosity) : A =4 (Brookfield Viscosity meter DV-II')E A&3t4
2wt JatAv|d wE =g SAHSAT

A vtse] #%Ad 4 B4 £48 g 1894 A wAs e AY
o o7 wtse 77} 30g¥ Zol AFTF F A wks AZH T 433 gL
ARAYP olgte] Frlstm, AA 2L wwoz 30T AFMolHA 2F F
oF AE Fo) oA wime MW she Hristg AR MIEe PAy

(Mean)& o] B7Hstae.

m. 23 ¢ ug

1. 792 (Citric Acid)@ 719 &3

92 vhee] RE7)ZHShelf lif)e A7) st 27U e BAT ¥, o
A oy Az A% 54 0T AFMIHAM 2FFL HES T FHLS
HEEAE A3te Table 194t 2ol pHAE Wart A9l gRed Latel A
3, a@ bate 4soz oFe Moz WiE VAT £ AU B AY

<

ME T4 H7tanE doluy] 3t FAL & 05%% 1%8 F 73
oz HA o}oq A#FE AFsEn citric acid 05% T E agke] A3l 3
2§t xolE BHTh I citric acid 1% AT Latel 4%, agte &4 A

3, bakel 21'6} 5 2aoA adl 49 $4% 4% PAT Gas B4 F
AAME citric acide AAEIHE Rof Fgom, AAE AfSHols EFHs} o)
$ 2 Ao YethFig 2.
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Table 1. Effect of citric acid on chopped garlic.

Sampl . Number | Hunter color
. Gas |Brownin
e Time | Treatment pH of
form g . L a b
Case Bacteria
At
A ~ |CASalt- free - - 6.80 3E+03 | 56.18 | -1.42 | 14.00
begin
B After 2 CASalt- free| +++ +++ 6.73 3E+04 | 4576 | 3.37 | 2247
er
C weeks CA 05% + - 552 8E+02 | 49.65 189 | 2337
D CA 1% ++ - 4.83 2E+03 | 54.01 0.31 | 1931

Number of Bacter

A B Cc D
Sanple Case

[ cm e e e o e

Fig. 2. Effect of citric acid for the number of bacteria on chopped garlic

2. 49 (NaCD3 719 &5

FARE s Fd AxA 2FH A A} A, B AdANE 49
o
AR

& 1%~5%7tA 1%SGH2 570 FTE AAste HrtanE HI A (Table 2).

GasBA Z oA E Ag 2% T AAEIAE 7HA S} 3%01dF B Gas
HAAF A ¢4 2F9E v FAh 2y AF 1% TAAE 238 F
EFCrEF ZF7F 2 FAE FA)E B FAG WAE Ao 8L 49 &
7t 2%01 3 AAETE Ho Fol Ade wrA AL FEI B FA
o ol@d 232 B9 Gasd FAFL nAEY FHFAE BHE AAE 2o
oz & & 9uh. Hunter AlS@S 4uud Ade $27} agtd] Wadle &
L FL FA FUAY, salt 3% TN bkl AAT AATHE B Fo
AnHdoz Lt AHEAFHE /HASG ZwdAang Bo FUo 183 pHY
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gartse FAARL AT AT
AL ARl ek ok mobAli AFE ne A
Table 2. Effect of salt on chopped garlic.
S T Hunt 1
zirnp - . : Gas . R Number unter color
e ime reatmen form rowmngi ) of Bacteria| L a b
Case i
At
A . |CASalt- free - - 6.80 3.E+03 56.18 | -1.42 | 14.00
begin
B CASalt- free| +++ | +++ 6.73 3.E+04 4576 | 3.37 | 2247
C Salt 1% it it iﬂ)ﬁ) 5E+04 3744 | 569 | 20.12
D | After 2 | Salt 2% +4 tee 4 701 1.E+04 3744 | 569 | 20.12
E weeks Salt 3% - I 7.11 1.E+04 42.06 | 544 | 16.97
F Salt 4% - ++ 7.15 1.E+04 42.03 | 546 | 21.31
i Salt 5% - tt 725 2E+03 4209 | 578 | 24.31
60E+04 :
P K
O
S s0E+04 E
S 3oEHM
3 o0e+04
g
Z 105+ - . ,
O00E+00 354 ﬂ
A B C E F G
Sanple Case

Fig. 3. Effect of salt for the number of bacteria on chopped garlic

-

o RYAEREG dotwy] Azl R HYAAE Fuz ¥ F
05%0 LEol Al FER 1%, 3%, 5% FUOE o B
L £ Table 26 A58 w7 Ads] A%} R AL

S5 e9ts] WES CA 1%9 Salt 3%9 708 2Ase 2

BT

e
b2 R
A A

A dl
o B

b
oN W oR

N
—_

\r
o
o
v
s
.
i)
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FHtaRE FEH
Table 3¢ Z2& BW CA 05%S Salt 3% B¥A77E A F33) 2
3 weARaEs ¥ S AU F bkl $AAT AP A Got ad

(AAR)e] Aol F3H7 Fol ARAHoZ LIH(BR)Y FA 433 T 0

$g Bd FYot 283 CA 1% Salt 3% EFH7 7#aAXAE s EF F

AdA, L S22 dA) T F& 24 B FAAY, pHY -ri]l:— 3%

5 Qolx= ANE B4 FRu. WM CARI FEE 05%9 1% FIHAke]

AA Hazse BaEstasel AHRe Age) Basc

Table 3. Effect of citric acid & salt on chopped garlic.

Sample Gas . Number Hunter color
Ca:e Time | Treatment(%) form Browning| pH of Bacteria| L . b
A b:gtin CA, Salt- free - - 6.80| 3E+03 |56.18 |~1.42}14.00
B CA, Salt- free | +++ +++ 1673 3E+04 |4576| 3.37 | 2247
C After 2 CA 05%+ Salt 1%! + - 530} 2E+04 4783|282 |2479
D weeks CA 05%+ Salt 3%| - - 510 9.E+03 52.48 | 0.04 | 22.41
E CA 05%+ Salt 5%| - - 5.13 8.E+03 48.09 | 2.88 | 15.76
F CA 1% + Salt 3%| + - 447 4E+03 |57.18 (-2.30]| 21.87

Number of Bacter

Sarple Case

Fig. 4. Effect of citric acid & salt for the number of bacteria on chopped garlic
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gAEs FAAALS AY AT

4. 72 AAnEA P 2%

HA AR (Mustard)] &= H7hE 3} E B (Table 4), A& A58 F34
Aok 2o 715 Atk WA Mustard 1% CA 05%E H7bste B3
HAERE AZ3QE v FIN FAEHE A% 2RAAe V% A 4
2389 A 2 A Z2H(Mustard®t Citric Acid)9] 4% 2H8-(Synergy Effect)2 79| L}
b gsteh. 2y AR AF olfete miEAALL BEFHE YA
= odfs B g7 ok oge FAM05%)F  AE63%) EFEEAE
B, Z¥idAe 7% ¢ njAEA]vFe] A AHAHoER o] FIHA JF
o glo] HERAHES st Aoz yebgo GF(G00ppm)EHeE H7bgE Z ol
oy A glol okzrel aart Aed, stadyde AAE FH L,
ngEAo 75 B Aow Yent thS GF(G00ppm)et CA(0.3%)¢] H33
AaTel M E PAEAdTEe Fgon, ZWIAANEFHE HFoUT
GF(500ppm) 8} CA(0.3%), 1831 o}7]o} Ascorbic acid(0.1%)E& #7}& B3F& 3
z2Aq) gL AW e FFo) arhx| FIFS AR &gy, AAE AL
HE o3zt AU HIMEEE tzA & FANF AR @i}@"(CAﬂLMustard
05%)9] & Sample DS A$-9 A 22X @gkoy, Fx HlF Bl s
N AE JA7SS 238 I AT

Table 4. Effect of natural preservatives on chopped garlic.

Sampl . Gas |Brownin Number Hunter color
e | Time | Treatment(%) pH )

C form g of Bacteria| L a b
ase |

At
A . CA, Salt- free - - 6.80) 3.E+03 56.18 | -1.42 1 14.00
begin ] |

B CA, Salt- free +t +++  16.73| 3.E+04 45776 | 3.37 | 2247
C Mustard 1% + +++ 16.13] 4.E+03 4582 | 4.70 25.57~_
D Mus 1%+CA 0.5% + - 485 9E+03 54.49 | -1.45| 18.33
E |After 2| CA 05%+ Salt 3% - T 476 6.E+03 5514 | -1.47 | 16.67
F | weeks *GF 500ppm + ++ 1694 4E+03 | 4331 | 460 | 2353
G GF 500 + CA 0.3% - + 590 4.E+03 46.12 | 458 | 24.38
H GF+ CA+ Ascorbic N 560 3.E+03 4519 | 456 | 21.04
I (CA+Mus) 0.5% . 515 3.E+03 5380 | -0.92|17.26

¥ GF : AE3} juQus Basiel 4358 AAZTUFEY,
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35E+04
30E+04
25E+04
20E+04 |
15E+04 |
10E+04 ¢+
S0E+03

’ OOEm i E N E:
\ A B C D E F G H |

l Sanple Case

Number of Bacter

SO SO

Fig. 5. Effect of natural preservatives for the number of bacteria on chopped

garlic

5. AvtE AxA| AAREA ] A7t @& FHA 23

gdA use Azt Zze 2AEE HABRESAS M F, 30T &27]
A 2229 ARAY BEAAHTA G5 14 BHE 3 An: g2y 2o
(Table 5). AFHA/NEAE BE 259 ¥&7 1% > 5% S/, o

ol AZHF] oo gg BAF5HAY HFHASFI oA AGHrte] A BE
SYE9 sto] g UL A4 F UAAT. HAvtES AxsA 25 FHE

ey T

O, Ay A BRAst 7ol 9loiAE CA 05%9 NaCl 3% £337)
Aars) grolgts F 7R WA B £ HAFE RO
FAk w3 Az, FA, GFY, vlgYl C 59 #H7b & EFHITEIA Ao
M GFH 3} Citric Acid 283 Ascorbic acid 59 3714 7‘47}}14—}01] 3}01 H) i
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6. GxulE AxA] £ Aol =(chopping size)o] @&

t}8-(Table 6)& E}Z’ v}

0e Fre wg 2

A 78 HHTA °§L 14
size @ 4, & HX(Viscosity)”} 4500cp A 7+&F

Do
oZr.

o

E‘

A}

slst7] $lsld % Abo]l Z(chopping size)d)
Akl AE JER Aotk %A
sto o vhsol dA A Ao 3 mm
F2 HAFTHA) #F #UtE

o

E

o ™

9% 5y
=2
E

. - |
B

Ax o M3}

Wtk
Table 5. Sensory evaluation test for chopped garlic by treatment method.
At begin After 2 weeks(30T)
Treatment(%) Color gﬁi?;stre Color (Taste
o Pu?e chopped garlic (A) 6.5 6.3 28 4.3
sl 1% 6.7 64 32 41
 satx 65 52 37 40
 Salt 3% 62 48 29 42
Salt 4% 59 4.0 26 38
Salt 5% 52 35 3.2 3.2
C.A 05% 6.4 53 4.7 4.2
CA 1% 6.6 4.3 52 35
CA 05% + Salt 1% 6.3 53 3.7 45
CA 05% + Salt 3% 6.3 5.2 56 52
CA 05% + Salt 5% 54 4.3 59 25
Mustard 1% 6.8 6.0 25 36
Mus 1% + CA 0.5% 6.1 57 34 4.2
CA 05%+ Salt 3% 6.2 5.3 49 4.6
GF 500ppm 6.3 59 2.2 38
GF 500ppm + CA 0.3% 59 54 4.2 35
GF500 + CA 03 + Asc 0.1 56 53 45 36
| (CA+Mustard) 05% 6.0 6.2 42 37
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Table 6. Viscous character of chopped garlic by chopping size.

: : )
oppng size 3mm(Diameter) 5mm Tmm 10mm

Character

Viscosity(Centi-Poise) 4500cp. 7600 12000 incapable

S luati
ensory e'va ua.1 ion . 6 4 )

for Packaging fitness

Bulk density(Weight/Volume) 1.083 1.082 1.060 1.050

V. & ¢

O wtEe FESHE AT S ZASY] HEd ArteEs U w2 A
Z¢ F, 74T A9, 293 HAREAE 4 AUEAY B #Hstsle o
EFE HAFE 2o o3 2o
L& A3y el A7 tasE Letrr] ste 7A% = 05%9 1%9]

F FoE HAAsY ARE AFSY e citric acid 05% T A E agkel

A slol] AFgE zolE B Frh 3 citric acid 1% E Latel A%, agt

o A3, bate Azt T AR oz AWUAA Fdo FFE] 53 J¥¢S v

A,

2. 9 1%TRAXE 2388 EaFHUIEF FTIHE Bd Foy, Ad $&7)
2%0)dol e DAE FAd o] JAEZHAE B Fof Ao WRA HI

o

2 ST 4T & UG ol AFH2 BYE Gasd FHFL v E
AF3E 2} #AE 2o £vx ¥ 5 stk Hunter AF#S d9ed
Aol FE7F agke] Wde B 9¥S F2 FUAW, salt 3% 72N b
& AT AojeHe B Fof AR Lo A}AAE st Fw
AAEAHNE o FUT

3. CA 05/9Jr Salt 3% EHE7I7F 2Rl 43s & a38 RAFUALS
4 7 Ao =, bR FANE gl A9 glovt agi(HAR)e Asde
37t Fol éﬂ@ii LB =)o) A 423 £ 43S 2o FAD
2232 CA 1% Salt 3% BZH7 PR mAESF FA94, Lak &
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r f
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=y

A dA) T F2 2R
238 2o FU

. GF(500ppm)¢t CA(0.3%)el B3&H7taste) gloid e nyEAdsd L Fo
v ZHAdAgIdE BEFoAd. GF(G00ppm)et CA(0.3%), 133l o7]d
Ascorbic acid(0.1%)& A7te BFEARZHG oM ARAA ] Z3d 2
oAl G S 7 XA @, uAE AAaHde A3 U HAhEEE U=
A & FAAF Azt T A(CA+Mustard 05%)2) &3+ Sample D9 32

s} A G2A gkoy, FE nlFo] vste AR JATTL 8H o
7}- AL o]_o:h;},

i
e
i)
;9.
Y
o
=)
o
lo
ol
FlF
o
oft
ol
p\e
i)
2
elr

o=

SAuhse Azse] 27 ZE T Agw ool UF EYHT W42
EAASE QWA Ropgont dAHes g vheel MYt B Yol
Nl 3% PN MR B AHE wol FUT FAW 5% 1% Thel B
SAA ATE 2F ARF A3 ol Qo] AdAEHuG B FE W7
ez dehdth Adn Fade] BEEs Tl delME CA 05%sh

NaCl 3% H#gH7MFlA Bedate] A geolgte F 7HA ZFHA
N 22 A4E Bo FAG £33 GFAF Citric Acid 228 32 Ascorbic acid
59 37tA Bt ET AAAME vl F2 A5 BFPA AAR7
12354=2

. %3 AlolZ(chopping size)el W& AIXe W3 2 EAAHANS I3 A5 HA
9] Ax= oA uvise AR Aol 3mm sized H, & AL (Viscosity)7}
4500cpil A 7t & AR BF F7HE 2ok
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ASTRACT

A Study for the stability of chopped garlic
quality

Young-Ah Nha

Preservative effects of natural preservatives, citric acid and salt on chopped
garlic were investigated. Citric acid was very effective for the repression of
bacteria multiplying and browning of chopped garlic in 0.5% ~1% concentration.
Salt had an effect on the repression of bacteria multiplying and browning color
of chopped garlic except for 1% Na(Cl. Synergy effect between citric acid and
NaCl was also very good for the decreasing of bacteria multiplying and the
maintaining of Hunter color of chopped garlic. Compounded effect among the
GF, CA and ascorbic acid was somewhat proper in the sensory evaluation of
chopped garlic. And the sensory evaluation score was best in  chopping size
3mm/(diameter) of chopped garlic and viscosity 4500cp. of chopped garlic.

Key words : chopped garlic, natural preservatives, citric acid & salt

1990 129 5 =2
1999 129 279 HZ A

- 130 -



