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Abstract Effects of high temperature and pressure treatment on garlic (Allium sativum L.) treated at 110, 120, 130, 140,
and 150°C for 1, 2, 3, 4, and 5 hr were evaluated by investigating changes in antioxidant activities, and total polyphenol,
total flavonoid, and 5-hydroxymethyl-2-furaldehyde (5-HMF) contents of garlic juice. Antioxidant activities, and total
polyphenol, total flavonoid, and 5-HMF contents increased with increasing treated temperature and time. 1C,, (1.952 mg/
g) was achieved at 150°C for 4 hr, 50 times higher than untreated garlics. Highest total polyphenol content was 18.155 mg/
g at 140°C and 2 hr, seven times higher than untreated garlics. Highest total flavonoid content was 532.73 ng/e at 150°C
and 1 hr, sixteen times higher than untreated garlics. 5-HMF content was highest (7,765.9 ppm) at 150°C and 2 hr.
Correlation coefficients among antioxidant activities, and total polyphenol, total flavonoid, and 5-HMF contents were very
high (p <0.01).

Key words: garlic (4//ium sativum L.), polyphenol, flavonoid, 5-HMF, antioxidant activities, high temperature and pressure

M = B nls 22o| g w) zAH &4 allinaseol| 23k alliin
o] Haj=lol AR allicin®] ThA| diallyl thiosulfinate®} diallyl
A Alliumds A& SAl vls(Allium sativum Ly ¥ disulphide 2 A52] sulphideF= Hall o] 2Rk B ER
3hte] dgo] &3l thdz AEoln, daAs oo} AR ARKe) ol2lFh AtE Ak ddoR gifE At Fojxle
Helgol wet s F e} dAFER 2R FeolE Ferg A W, Exz] vledAs &% ﬂi HAY AEshs Aog g
A A Ao g don, datilstlr AvfEe] S A lo] A=t mngk Aol AAgelth. A7) ol olsk dH
FhilZoAl= w9 Fagh 7laAEe shtE g A k). g visFol Avked Boh AwkA o shreo] WA vEh e,
ks AT GUAE, WAL R TR ofgElo] ¢ AE®) 52 =EPHE FEd vis FEE0| g A3
o, opE A4l el ouiAR, Het, muleE WEs] B Agolre dxelo] s &do] FA8] AT KHAE]
of Fhfatal AL, 91, 2, Al2ub, vIEl B, WIEN B, T AN b P Zylo] whE o]gshd 54 wsh AEled
o] FHET, vse AFEe] uhe FAA L Wy ohel NE B of Agh At Folr 7] ofele HAolt
Hol| glom, AEmad 2 o TS AAshe Fdardd A7 o] a2asbAEle et ArEe 4, v B ohae)
(2), 8 A R FsPdsl 5i3), W k), Ao o 5 A= 7154 @l Zi}g Azst7] 8 12000904 71sH7hE
Siglel Za(5) Fol ¢eA dlow, 1 ZHgrlde] e st 715 g é‘iol" A7F AL (9), HAS autoclaveol] #
ol ol gk A H g om Qs 71eAd AR HsE o gato] gitelebd s S48 Ao @odo)] Frkeithy Bt <
B0l Qlan Aekde] A Qe B AFErbselA A9 ?(10)9} HHT%'H? agfe g 7rd21eCelx 15 yshE 7t
dge] 513 ek A R ARAT LR AT A B
bl FE R alling 5 A4 obu=4Rl Sallyl-L- u}av 2 Ao s viEg e seld A 73
cysteine sulfoxidestal A glom, vhe 559 3 474 T, olghehH] LAde] wisiel fEAE WEE Ielalil o]5e]

NS BAISlel HHe SeaghHel A Agsiual sl

*Corresponding author: Heon-Sang Jeong, Department of Food Sci-
ence and Technology, Chungbuk National University, 12 Gaeshin- XHE_ al Hol‘ﬂ
dong, Heungduk-gu, Cheongju, Chungbuk 361-763, Korea
Tel: 82-43-261-2570

=
Fax: 82-43-271-4412 M ) N
E-mail: hsjeong@chungbuk.ac.kr Boado] Abgd oheo 2005 Eof] YA Fake] WA
Received November 26, 2005; accepted April 13, 2006 A ==t 2005&1 FE TRE AIFA TYE polyeth-



13 FFAESEH A 38 DA 3 5 (2006)

ylene BEOZ WBa)a 20°C WETS] ARsEA APo] A}
S99 B AR FEBFS 653%2 Lekit),

Me| =4 W Al =X

ARt vhEe olshetd BAg xAlsl] Y3t HElex
(110, 120, 130, 140 & 150°C)et Al7H(, 2, 3, 4 2 5A1ZhE W
P2 29N APTE A 10kgem? o) oM E A
T U=E 2L - AFJISCO, Koreayd Z-2IYA AR (12)E
Aesieh. ARe WH-E7)d @AX & AdA e o] Hriw
2¥-8-710 Qo] LEF o} ol bathell o] X225
o F, Zrks 100gS 7 MgxdEE 22agAgs ¥
100mLe] FF+E 715t mllgh O 3,000 pm 2 4°Cof A
1027 94 B & 45de A7, F wisute Wy
Fste] et Hdh olFA e AFAE X
(Whatman No. 2)& °]-&&ta] o343lar, o] HHE —20°CelA
WEEA apix] Ao AMgsisitt

4

12 Mo

DPPHoll 2[8t MXIB0is2| IC,, &%

Blois(13)9] W& W sl 2H3Ht &, AE 02mLel| 2
X10* M DPPH(Sigma Chemical Co., USA) £-4(99.9% ethanol
o] &3l) 08mLE 7} %, Vortex mixer® 107 Aehel,
10,000 pme.Z 3% F<t 44 B2/ o, 49 DPPHE
AL ARt 308 Foll EFFEA(BECKMAN DU-650, USA)S
o]gste] 520 nmellA SEEE SN FHEE ST o
Aol #FE= 7t A8 g FHx9 Aol ethanol¥re] F
Feg F4std BAH FAUL, ol MrlgodETe AE A
9} BT FH= Aolg WEG(%)E FI8oH, FEEe
EDA(Electron donating ability, %)ygt& 50% A7l 1C2 +
ITH14). BE Age 33 HhE =H s}

& E2ds 53

Dewanto 5(15)%] Wl w&} Folin-Ciocalteu reagent’t 52
o] sl e o3 e A EYEd Jaow
HAsE Zle d9E B4k ZF #5% 100 ulel 2%
Na,CO, €94 2mLE 718 3 387 438l 50% Folin-Ciocal-
teu reagent 100 pLE 71819t} Na,CO, €& 73k 308 & wb
e FHE g 750mmolX St EEEZE tannic
acid(Sigma Chemical Co. USAYS AME3ldth AFAS A3
% F Zoplw @2 A8 g 39 mg tannic acid® YERIIT.

& ¥ 0lE &Y

Jia T(16)2] WS WISty s &, 4 F=28 250
plell HFF 1mLE ¥ A8 v 5% NaNO, 75uLE ¥
A SE7E WAL 10% AlCL 6H,0F 150 L B3 687 o

Al WA TS 1M NaOH 500 pL2 718kith. 118 3 510 nm
X OD.#e FH43At EFEHEE (+H-catechin hydrate
(Sigma Chemical Co., USAYE AME-3le] AA AAjslgon, %
EetErols A2 AE ¢ 59 ug (+)-catechin hydrate® VFE}
Wi

5-HMF(5-Hydroxymethyl-2-furaldehyde) &Hz

Bae 5(17)% & WHE 3] S-HMF (5-Hydroxymethyl-2-
furaldehyde) $ra-8 241819 c). A5Ae dHFE ol ethyl
acetate S0mLE 33 2L HASIATE o714 L& ethyl acetate
& AEFINA FF SmLe ¥ol &3] 3171 T 045
um membrane filter2 &]37}5te] HPLC(TSP Co. USA)E ¥-A13}
Ao}, HEL LC-18(4.6X250 mm) column, ©]F4H-2 acetonitrile-
water(20 : 80 v/v), AE&7]= UV detector2 280 nm= 397 5%
< 08ml/min, FYF 20uLE ¥k FFEAL 5-HMF
(Sigma-Aldrich Co., USAYS AM&-3}ich.

SHEA

BE B4 33 uhE Sl SAWS HH+SDE
ERAISITE EARA-2 SAS(Statistical Analysis System)E ©]8-3}
of Fejuly, Eetiieols, IS TS mAE 2rs)
A7e] A3 ANOVA BAo®2 fogde AFsev, oF
Lwot A7ke) EFE WS HAEAL A5 model] S Fa
fem, 7t 547k ARBAE ARt

a)

u
-

24 _TI_I.

= A

.

DPPH assay0| 2|8 &rsHEM(IC,,)

DPPH free radicat ©]-&38le] 129k g =AY vy I3
el AAFAFEDA %) IC, WS Table 13 2tk IC, 7
TEIYA T XX ATHK,) 271 o] ate] §oF
o2 QI e ASE Ve H(p <0.001), H-25X,)ol
w2 Pk 193.880] 3 HEAIZHX )Y Fgh 635208 257}
AZET O B2 JEE v A02 YERROH(Table 2) Tt
Aol 10, (Ve ek =X )9 AZHX e BlAA S T
I 7o YERstH(Table 3).

Yo, =35948 - 12.983X, - 6.1471X, + 1285X7 +0.935X2X1+0360X

(R2=0.9069)

e Aukse) 10,3+ 11229 mg/gel AT &9 )
< @ Az w2t 1100, 1217 AT 1991904 150°C, 4
AlZF AelTe] 1.95mgg B9E YehY AHEz7lo) ulel Alnps
of B3 <k souf o] FAslEA FUHe Bk 247 Te
AT ARE 2EHZ vms] BH 110°CIME 1918,

Table 1. IC,, values of EDA (%) of garlic juice with heat treatment conditions (unit: mg/g)
Temperature (°C
Time (hr) P ©
110 120 130 140 150

1 19.91£0.97 11.92+£043 3941038 2.28%+0.07 2.05+0.08

2 19.18+£1.07 5.19£0.21 2.28£0.09 2.02%0.12 2.57+0.10

3 10.73 £0.61 331£0.11 2.16£0.09 221%0.15 1.98+0.05

4 8.13+0.20 2.38£0.14 2.89+£0.29 2.29£0.17 1.95+0.07

5 7.83+£0.23 2.28£0.10 2351014 245+0.20 2.4410.06

Untreated: 112.2941.32 mg/g.
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Table 2. Analysis of variance for IC,;, polyphenol, flavonoid and 5-HMF of heat treated garlic

Variable" Degree of freedom Sum of squares Mean square F-value
c X, 3 1,522.58 507.53 193.88%xx?
50 X, 3 498.82 166.27 63.52%xx
Mool X, 3 158,604 528.68 104.55%%x
potypheno X, 3 31,736 105.79 20.92%%*
avonoid X, 3 1,528,344 509,448 70.32%%*
avonot X, 3 254,803 84,934 [1.72%%+
SHME X, 3 551,904,837 183,968,279 100.47%%
i X, 3 55,162,058 18,387,353 10.04% %%
UX,: temperature (°C), X,: time (hrs).
Dexr: < 0,001
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Fig. 1. Changes of total polyphenol contents of garlic juice with
heat treatment conditions.
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Fig. 2. Changes of total flavonoid contents of garlic juice with
heat treatment conditions.
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Fig. 3. Changes of S-HMF contents of garlic juice with heat
treatment conditions.
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Table 3. Correlation coefficients among IC,,, total polyphenol, flavonoid and 5-HMF contents of heat treated garlic

Factor ICy, Polyphenol Flavonoid 5-HMF
IC,, 1.0000 -0.8083%**! -0.7201%** -0.5282%**
Polyphenol - 1.0000 0.8431%** 0.4698*
Flavonoid - 1.6000 0.8207***
5-HMF - - 1.0000

Dk p<0.05, % p<0.01, *%: p<0.001.
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Table 4. Regression coefficients of the second order polynomials for 1C,,, polyphenol, flavonoid and S-HMF of garlic juice with heat

treatment conditions

Estimate
D df
Parameter ICy, Polyphenol Flavonoid 5-HMF
Intercept 1 35.95% %% -18.98%** -483.24%** -2617.23*
X, 1 -12.98%** 15.67%** 300.47%** 257.53
X, 1 -6, ]5%** 4. 85%** 133.56** 998.18
X, XX, 1 1. 28%** -1.79%%* =24 57x** 220.48*
X, XX, 1 0.93%*x* -0.95%4* -20.23%** 104.72
X, XX, 1 0.36%* -0.26 -7.42 -123.80
R-square - 0.9069 0.8237 0.7686 0.8270
DX,: temperature (°C), X,: time (hrs).
T p <005, ¥*: p<0.01, ¥**: p<0.001.
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