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Garlics Separated by Dialysis Membrane
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Abstract

This study was conducted to compare biological activity of browning compounds from fresh, red and black
garlic. Water soluble browning compounds were separated from fresh, red and black garlic by dialysis membrane.
Antioxidation and other biological activities of freeze dried inner and outer parts from garlics were compared.
pH of fresh and red garlic dialysis solutions were higher in inner part of membrane, but black garlic dialysis
solution showed reverse tendency. Browning intensities of all tested samples were higher in outer part of dialysis
solutions. In inner part dialysis solutions, contents of total phenol compounds were the lowest in red garlic
while their contents were the highest in black garlic and thereafter, were the highest in inner part of dialysis
solution made from red garlic. Flavonoids content was the highest in inner part of red garlic dialysis solution.
Total pyruvate content was higher in outer part of fresh and red garlic dialysis solution which showed the
opposite results in black garlic. Total thiosulfate content was the highest in black garlic, red garlic and fresh
garlic in order. Antioxidant activities have some similarities among garlic products. DPPH radical scavenging
activity was higher in inner part of fresh and black garlic and outer part of red garlic. Tyrosinase inhibition
activity was higher in browning compounds of red garlic than fresh and black garlic. a-glucosidase inhibition
activity of tested samples were higher in inner part of dialysis solution than outer part, and showed higher
activity in red garlic than fresh garlic at low sample concentrations.

Key words: red garlic, black garlic, browning compounds, dialysis, antioxidant activity
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Cu”'dl o8] fr==E LDL 28 S oAsAw Yrhs9
allicin &7} gltkal B gk v ik vk 9] X844 33}
FEe AL 597 oy AEXEHE LDH(lactate
dehydrogenase)®] Fr8]& S7MAHO 2N TAESAFE Y
ERR AT SACE E@ﬂ—‘& B2 784 g gES AE
S0 glon, I LA DAE AL ZFARAATO). ©]
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o] &40 = dialysis membrane(MW cut-off 2,500,
Thermo, Waltham, MA, USA)S A-8-3}4 4°Cell A 5/\] 7t
A 53] Bl AR} ojH o 2 By} o=

A wol BAAZINE oleekl LU B The
-20°Cel A W& H*}OH T AR AR FHRTFE AT
T2 Zxdate 4 ARESHATE oluf FYUS HFES AA
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e FAR - AEF ol - A

AlZQ| pH X ZAE

Az ¥ & 283 5 pH 2 2455 43
pHE= pH meter(model 720, Thermo Orion, Waltham, MA,
USA)E ZA3¥ o, 2T = UV spectrophotometer
(GB/UV310, Biochrom, Cambridge, UK)Z 280 nm<} 420
nmoll A 27 243ty FFE o2 YER T

= 0= 2 %EPELEOPZ e

Z H& ¢3S Folin-Denis®¥ (10)o] wet Al 1 mLell
Foline-Ciocalteau A] ¢F 2 10% NaxCOs 845 7z} 1 mLY
A2 7heE o Aol A 1A1ZF AAg F 700 nmof A
EFRTE Z2HsYTt ERZ 0 Z gallic acidE AR A
59 T IHo R BAstY A2 HFHeEZHEH T H
=

O

AlE2 Y 1 mLel| 10% aluminum
nitrate ® 1 M potassium acetate 2+ 0.1 mL, ethanol 4.3
mL% A 2 7bste] Egsta Ao 4087 A3 o

+ 415 nmoll Al FFEE S 3FAH1D. Querceting EF
%é]i 3te] Ao HEFHORRE F FotRko|E FEFs

Akttt

Total pyruvate H2f

ks 39 pyruvatex vhso] 959 A=02 FE o
allinased] #-&o 93] AAFHE=R wiso FHH U=
allicin® gFol vlg Al Ho](12), allicin®] ¥/ A=Z
7Hd 81E 4= Qlth Total pyruvate?] &2 Schwimmer
9 Weston(13)9] #3ol we} A8 1 goll 10% trichlo-
roacetic acid 20 mLE #H7}ste] JEEEE T A2 14
7+ A3 & o 2 (Whatman No. 7)& o] 38} o). o 1}
N 1 mLel 0.0125% dinitriphenylhydrazine 1 mLE 7}3}<
Z 38t 37°Col A 1027 ¥+-&A1Z1 T+, 0.6 N NaOH
9 5 mLE 718 & E§3ta 420 nmoll A FFES =3
gtk EF8A 0 2 sodium pyruvate(Sigma-Aldrich Co.,
St. Louis, MO, USA)E AF&3}e] 279 5L Wiyio g

Ao FFALIM O ZHE F pyruvate TFFHS =5

Total thiosulfinate X 2F

Alliin®] #3)] A E<Q thiosulfinate?] A &
3} Mcbreen(14)2] Wl wg} 2 mM cystemeol il
pH 7.52] 50 mM HEPES[N-(2-hydroxyethyl) piperazine-
N’-2-ethane sulfonic acid] €<% 0.5 mLdl vl F&9 0.1

£ #718tAth 50 mM HEPESE 7}t & wh&-8 9 9
F95 5 mLZ 3 T3 27°Coll A 1087 WA H o H, o]
W& 1 mLE #H3te] 50 mM HEPESZ A|Z3 0.4 mM
DTNBI5,5' —dithio—-bis(2-nitrobenzoic acid)] 1 mLE& 7}38}
of & T3¢ o5 oAl 27°Col A 1087 §EgA17 + 412
nmol A FFE=E =H3sA Y. 50 mM HEPESZ A|Z3k
0.05~0.3 mM2] L-cysteine(Sigma-Aldrich Co.) €< 3%
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st A EFFAE A3 viE F9 total thiosulfinate
stk 2=

DPPH 2Ll s &8
DPPH 2t &A%< Blois(15)¢] Wl we} 1,1-
diphenyl-2-picrylhydrazyl(DPPH)®l| th3l AA}F o 5o =2
Alge] BAEE SA AT W&ol 5 mg/100 mLe] F
=2 833 DPPH &0 Fxd A|5dS 219 w2 7}s}
3, T8 T3S o A2l A] 2087 ¥EEAIA 525 nm
F3=5 3459k DPPH 02 &A% A8 3
Zbok A Y F3E ¥E e

Oyaizu(16)9] e wel A5 1 mLe] 200 mM2]
phosphate buffer(pH 6.6) 2 1%2] potassium ferricyanide
Zt 1 mLE AHZE 713 o3 50°Ce] £ AollA 2087
HES A AT of 719 10% TCA €945 1 mL 7Fska 5,000
rpmoll A 1027 YA § 22 45 1 mLdd S/
2 0.1% ferric chloride Z+ 1 mLE 7}t £33 &
nmmol A FFEE SHHoM, A 59| &Y 3
#oZ Yeh it

ABTS 2it|gt 2715 &F

ABTS[2,2-azinobis-(3-ethylbenzo-thiazoline-6-sul-
phonate)] S+HZ 4&A AL Re 5017)9 Wl wet
potassium persulfateE 2.4 mMo] HEZ H7}3 7 mM
ABTS €948 tfs HAolA 12~16217F &<t vH-g-AI17] o
414 nmoll A &3=71 1571 =8 S/H5E 243 ABTS
|AE 2SS G AAGAAS SA 5T ABTS &
9 1 mLell ¥=8 A8 05 mLE 713t & EFF F
Ao A 5EZF A7) 3 414 nmoll A EHRES =3 5o

AT FANTY FRE W et

Nitric oxide &~Hs =%

Song¥ Moon(18)2] Wil we} Alg 05 mLe] 5 mM
sodium nitroprusside &< 05 mLE 7}l 25°Coll A 1508
ZF ¥Eg A AT 7)) 1 mLe Griess reagents 713k 3
542 nmo A 3 =S =A319 ). Griess reagent= 2%
S-St 4% Q12HgA 3} 0.2% naphthyl-

O

sulfanilamide &

7VErts Z2WHELL] Ay 359

ethylene-diamide &S /\]-%?“ A 11(v/v)E =33
AH8-8F T} Nitric oxide 2A52 [1- (X8 H7He &%
S/ F33 %) x 10022 YERA AT

Tyrosinase &4 Xalls &3

Tyrosinase &4 A3l Yagi 5199 Lo wat
tyrosinase®] #& A3} A A %= DOPA chromeS B AW
J o& =AsAuct =, pH 659 0.2 M potassium phos—
phate buffer 2.3 mLe] 2 mM L-tyrosine £ 04 mL, A&
ol 0.2 mL ¥ tyrosinase(220 unit/mL, Sigma-Aldrich Co)
0.1 mLE A& 2 7}3F o} 37°CollA] 30E7F vk3-A1 71 &
470 nmll A FFEE SHAoH, A5 tj2l %‘%"’F
£ Hrbsto &4 5 Q2T = o A5 JrH
o W3t tyrosinase Adls(%)S A=A

Glucosidase & Xalls &5

a-glucosidase 84 A& 5= Choe 5(20)2] Wy wet
wk3-7]2 21 25 mM p-nitrophenyl a-D-glucopyranosideS
0.1 M potassium phosphate buffer(pH 6.8)°l & 7}3F & a-
glucosidaseS} A|2HL 718 & FALAS AULe b
37°CAIA 2087 WA 01 M NaOHZ 7}3fe] w-8-&
A A A 7131 7]1& Q1 p-nitrophenyl a-D-glucopyranoside®
FE fFE 5o Yee & A4 EQ] pnitrophenolS 405
nmol X =43} a-glucosidase B4 2] JATLS =48
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packageZ EA AT stgom, Z+ A8
AzxrZ YRl A 2 Al gl
S 3 F p<0.05 4 Duncan’s multiple testol]
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B0ts F4A49| p S

EAu-S o] &3te] Reld Arks, Fris % Snis)
ZARELAS 247 £ U & R oz FREI] pHE =
Fslgon, 2HEA IS =317 918ty 2807 420
nmoll A FZEE £33 Az Table 13 2}

Table 1. pH and browning intensity of the water soluble browning reaction products from garlic

Garlics pH

Browning intensity (O. D value)

280 nm 420 nm
Fresh Inner 6.79+0.01* 0.100+0.001* 0.012+0.002*
res Extra 6.73+0.01° 0.113+0.002" 0.031+0.001%
Red Inner 6.62+£0.01¢ 0.401£0.004° 0.071£0.001¢
e Extra 6.46+0.02° 0.849+0.005" 0.141+0°
Black Inner 5.09+0.02" 1.001+0.002" 0.428+0"
ac Extra 6.01+0.01" 1.750+0.013° 0.648 +0.004"

Means with different superscripts (A-F) in the same column are significantly different at p<0.05.
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Aehs T4 o) pHE velo] 679, 9]oe] 67302 4]
el zhel pH A7} A9 glglont et S7hael w
4 U ) gl Aol} gt ol i Y

o whe} *13 el Aol 5, ol

DH7} o Stk D}*«l 7‘&17@5011 uh2h Ak
o] F7tstE Zwo] ®o] JPAFE I EH
ARE ¢ F U}

Srts Az F pHe S0 Mg wat A} 2H3 3t
Hr(21), T4 Ax Aoz ZHEZ] A fEo] pHE
AHdstE e, Ve 257 555
o dslEe AFdolge B
At

280 nmoll A Arts AU A E3 =+ 0.100+0.0019]
Rom FExelle (0113400020 AT FrltEse] T4
I ol o] E4 == Z+ZF 0.401+0.0042F 0.849+0.005%3 2
H, ZrlEL 4 o] 1.001+0.002, 2] 1.750+0.013
o]tk 420 nmAl A% 280 nme} Y3 AdFo|on, &3

= go] f9H 02 Fo} £471700] FABFF Bus}
A =
g

pHS| 248 37k
DEE B YT fA A3

o gl Agsisl, Fedujotol s sjotol DG P
o B ¥ Aoz wuE FusdA A Wt &
cad 2 GEE wEd, 54 LA 2245, 54
7be] AHBSE DHEA) AAFE FAha o) A
%o RS BRI} ArkE Shin 5239 B1
A EEEE e

& Bz o Eap2ols s

Aks, Foks 2 Fols FA0 F s 9 Sehn
o= AL A AT Fig 13 2o vhE FE)
% slE R Fuol= YL Bl ol AL
o el F7keke Ageldth & = FFe Znis ¥
AN A Soh 2553403 my/gol e n, Fob=
Aol 4] 15285006 mg/g O % 7P e FeFelnt

¥l Total phenol
25 Flavonoid

20

15

10

Inner Extra Inner Extra Inner Extra
Fresh Red Black
Fig. 1. Total phenol and flavonoid contents of the water solu-
ble browning reaction products from garlics. Means with dif-
ferent letters (A-F) in the analytical item are significantly differ—
ent at p<0.05.
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ZgRwolt FHFe 949+0.02~15.90+0.04 mg/gel H
Ko 1 71 =% Avks T4 U)-9) Ao

/\’H/‘];’] 39 3~64Y, 90°Col M=
1“*3%‘"1] a 3:}‘%*0] "F43] F7kgitte Ri@23)= & 43
o] A x YAt Aol SutsolA Aulsd o
& A= FEF SR eolE FEo] FUkste AL 31%
AR A3 HA=3FES] 4T FE0] LoldiA 1, 7}
| ZHAa= 7] WFolzta Bixo] Jrh2l).
AT E A= 5 YA EHE Maillard ZHEZE L A F
Z ) 8}= chlorogenic acid, caffeic acid, ferulic acid & p-
coumaric acid®} £ HA HE=3FgEF tEo] i3} %
s o S7MAZI S EI(24)Z v Fo] B ) ”“}
o HAEIFE B FehE ol FFEE ZHE
N

OH

=
T FEEFo
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A3}E 7HAR o

MY

%ﬂ,%%i**lpqﬁ%%- ,
I dzA Hs 2L 28 34 AR s £ Asd
2o g 3712 Aste g 2AGA ] S8

oha B3 (25)% ] Ak

Total pyruvate & thiosulfinate2| &zt

Auts 2 7Hguls F4 U-99 F total pyruvate
thiosulfinate®] &< Fig. 29} 2t} Arls, Fois &
s EA 9] (otal pyruvate IFHEHS Auls T4 Q) H o) A
1954+0.12 pM/go.2 FAY dof vla] 938 A= ¥ =8k
th Frlse FA9do] 2418+2.72 tM/gE T o
Hlaj oF 11] A& Ekou, Srtse 4 U-99 1hd
folA el 2ol 7} YlPom, TR 9] total pyruvate ¥
FE 11141011 uM/g 2 Arlsoly Frlso vl gt

J1ov we

30

Total pyruvate

25T Total thiosulfinate

20

Inner Extra Inner Extra Inner Extra

Fresh Red Black
Fig. 2. Contents of total pyruvate and thiosulfate of the water
soluble browning reaction products from garlics. Means with
different letters (A-F) in the same analytical item are sig-
nificantly different at p<0.05.
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Shin 5212 Zvt=9 71% F total pyruvate®] 3 ol e Artsd Srlse AEU RN, Trlse A
7HERAE ARHA A Frrste HF DA oF 16 x9N £A%o| U Fo} ZWA R wet ZHEA &
Hl A= § 718l Ed, ole 129 sA4RYS 18 dolu Aol ®eyE ASS FHE & A
o 320 9% Fo BaiEr JFS v 7] fEoR =2 A4S VAT Svks 2HERY] A9 Axyde
FATLPeH, $4 22 283 v HEFE F total 90.60£1.99%= 714 E4o] Tqon, Axejde] g4
pyruvate #-2 70°C Pk A A4S A9 1 e A 65.01 £3.82% =2 gkt
3EAEE 0°C ool Ae 237 1 FiFe] Skt By A vk AT B SALE E1 AR F
T ATH23). & AF 9 AFAE FrtsH Srts T 7t FETF EESE S48 (23), Srks AxE T I
total pyruvate g 2ol $ALE 0] HE o] I gEo ZWgy) AP 42 s o] S5

o= yoHEd 02 3ty AT BAE ZUMsE BI2l), vse

Total thiosulfinate $+#&-& Arls T2 - oA zzt 100~120°Coll A 1~3A1Z7kA] A 2lsh & S| ES &2
1.48+0.029} 2.34+0.22 pM/go. 2 71 vigron, oo ato] MAFALF S FUEsIA S Wl 257 2555, €4
7re] FEFAE wmEt oy Sutsdie FAW A g Alzte] A4E EAo] ¥ svhe Ba@2)) B A4k B
11.39£0.12 uM/gZ 718 &2 ol T O FEEE AT o] A gldoy dstH

5@6)& Arts, Tvis 2 Svls ¢ FE2E 9 A4t FE2ELS BHTS frAkg H9le] 4s dA3o] 84S
thiosulfinate $t#-2 ZW =7} JYPLD4= ¢ S7lske A YEPTE 2a(28)= B 439 Anolx dXsl= FF
ol=H], ole vlE 71 WE FELAZ JUH FF o] At}

Skt S3717k0] Aolsty] wiiEolgtal st wd, B A Y Jang 5(29)& Arlso Hls] SvlEe] AAF ol U
o] A= o]e} FALS Aol °”'3}°4 TY F=olA 4~148)] o] HAF AT © &

= ol= vt=9 %4 AN IHH= & Y=
2;5:]—31: 9 ZAHEZAo| 7|1t axeta FAEA B A
AT Frjs O =
gty Z /\747 | %01‘1% A
‘:’Zloﬂ

e g

DPPH 2iC|Z 2715

Avks, $rls 9 Srks F499 DPPH gtjd &A%
S =33 A3 Table 29F 2t BAA] 52 & 250, 500,
1,000 2 2000 pg/mLE 2)3tHS v vhs F4{9e] DPPH
gz &S A5 w57t /MR wE foH o
2 Asstdh Arksd Fokse 250~500 pg/mLe] FE
A= T U-H 2holl &4 ztolrt Il Suls ek
AZU Ao Fojdoz &Ado] =4t 1,000 pg/ml % Arls, 2
o4 DPPH @tz £2AZAL Srts>Fvis>Anhs 9] 700 nmell A F35 to g Uehd A= Table 33 2

Olt
-
r

Table 2. DPPH radical scavenging ability of the water soluble browning reaction products from garlics (%)
Garlics Sample concentration (ug/mL)
250 500 1000 2000

Fresh Inner 23.65+2.71* 32.35+1.22" 38.06+3.16" 44844333
Extra 23.45+1.22™ 27.1940.30"* 26.79+0.18"* 29.52+1.15%

Red Inner 24.38+0.91* 29.03+2.32°"" 42.46+1.44°¢ 45.73+3.67"

¢ Extra 27734374 30.92+2.08" 43.67+353° 58.14+3.16%

Black Inner 41.55+2.32" 53.48+3.19" 69.01 £2.43° 90.60+1.99"
Extra 28.00+4.04** 37.86+0.35" 50.80+1.50 65.01 +3.82°

Means with different superscripts in the same row (a-d) and column (A-E) are significantly different at p<0.05.

Table 3. Reducing power of the water soluble browning reaction products from garlics (O.D. value)
Garlics Sample concentration (pg/mL)
250 500 1000 2000

Fresh Inner 0.143+0.002" 0.153+0.001" 0.160+0.004* 0.160+0.004°*
Extra 0.146+0.002 0.152+0.001"® 0.190+0.001" 0.197+0.001""

Red Inner 0.137+0.001* 0.143+0.000™ 0.161+0.000" 0.165+0.000**
Extra 0.147+0.00° 0.157+0.000" 0.201 +0.000° 0.212+0.000%

Black Inner 0.173+0.001%° 0.220+0.001"F 0.298+0.001" 0.453+0.006F

ac Extra 0.175+0.001*° 0.198+0.002"P 0.259+0.002° 0.372+0.005™

Means with different superscripts in the same row (a-d) and column (A-F) are significantly different at p<0.05.
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ANg9 sE7F 7 wE #U8e fojHow Frtst
Aot Arots EXAY Ao FFE=E 0.143+0.002~0.160+
0.0048] HHHoH, A 0146i0002 0.197+0.001<]
W Fdge] o Uk & }—E—E ?r*@l"“«l F3=7t
0.147~0212¢9 HHZ vl 5
Znlse 250 ug/mL FLAME F
fdoy, w27t S7HEl uE 4
o= %:%Ab’%.

ZHnkg o2 AAE Maillard ¥HEE- ] 8982 714
Y hydroxyl7] ¢} F292E T4z H Btz ¥HeS
Aojd = A= 9 E4 7|A3oh= Lertittikul 5(30)9]
Hyg nFo 2 o Aulso] vs) Fris 9 Svise &
Aol ¥ =2 AL 4 5 ALY 2uEZe] 8989

71018 Aoz =l T}

el

Moy

ABTS 2iC|Z 2=
Arks, Frks 3 Svks F4 99 ABTS 203 27w
< 5743 23} Table 49 YeRAAT: wH-&7] ] A9
HWhs 7t mobde s gt 275 fFIHoR A
Hled, #Ha w= 2,000 pg/mlL =X drksel &
3 3 A EZ LN o] 22.63+0.51%2 Al E Yo
Hlsl 1479 A= O =9tk Srbs FAAE A
Z7do] et wial 1.749) ¥ s=oF 5333+£1.22%=% 713
Ehou Srks FA e 4498 77 4917+11.38% 9
4046 +0.65%= FW A o] o] fFoHOE 1 w3kt
FutE 120~ 140°Col A 2417 7HE 89S ) 712 w7
F5 ABTS 28tz &2A840] ol e ole €4
ot EejulE el SUbetsl] WiEelgka KB
AHEL). Ao, AF] 7he e AR Foll Lo

<

g5 5
%] o]

Table 4. ABTS radical scavenging ability of the water soluble

e - FAE - 4

3 gl d Sglo]= = obu] it Ato]e] A
A S Z7HA71H(32), Bl &4 d ZAHdks
9] HZFAE-2Q] melanoidinee A A% 9] 733 scav-

enger?l ©(33), fructosyl arginine &Alvl=2 FQ 34+
SEAZ dEA JATHO®). B A AHM= s4do] A
L5 ABTS L &Aoo A5dle A= 49
272 S7tE Edeng 2HEAY Vst AS=E Al
e},

NO 2iC|Z &S
Auks, Fuks F499 NO &z &2AFS
=43 A¥= Table 59 Zoh A5 H7bao] S7Fg
w2t NO Sz 2ASS fFodez FJsuEe FFol
. Arts EA WA FAL 368+0.71~19.77+1.05% A
omn 9Ae 234+052~1350+2.17%= WA 2] NO )
Z 2%l 9 B3tk ks £4 Yy o) NO g
7 2ASL 247} 10.14+0.22~21.53+0.97%2} 651 +0.77
~2360+0.95%Q=H, 500 pg/mL °]49] T T4
- o ko] FAo o)At 1t Suks-2 1,000 pg/
mL °]/ FZo|A FAe]de] gdo] B} AlFl HIE| £
Ao g E=ketl, 2000 pg/mL FEoNME 47.59+0.20% 2
453 =Jh viE Z2HEA NO g 24 LS 5
oAt WA o & FeS Y= EHIH
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browning reaction products from garlics (%)

Sample concentration (ug/mL)

Garlics 250 500 1000 2000
Fresh Inner 7.37+1.10™ 9.42+0.30"* 11.73+0.18* 15.38+0.06*
Extra 9.33+£0.69*F 11.77+0.40"® 14.65+0.65 22.63£0.51%
Red Inner 14.45+1.81" 17.24£0.53" 21.33+0.48°¢ 30.66+1.24"
Extra 16.23+1.50% 20.45+1.13"° 33.28+0.557 53.33+1.22%F
Black Inner 14.15+0.28° 20.86+0.67" 31.31£0.72 49.17+1.38"
ac Extra 10.74+1.14™ 16.62+0.53 24.47+0.81P 40.46+0.65™

Means with different superscripts in the same row (a-d) and column (A-F) are significantly different at p<0.05.

Table 5. Nitric oxide scavenging ability of the water soluble browning reaction products from garlics (%)
Garlics Sample concentration (pg/mL)
250 500 1000 2000

Fresh Inner 3.68+£0.71*F 459+2.02*F 16.34+0.59" 19.77+1.05®

©s Extra 2.34+052% 2.90+0.19% 8.88+0.83" 1350217

Red Inner 10.14+0.22"" 11.87+1.55" 19.04+1.587 21.53+0.97"
Extra 6.51+£0.77°¢ 10.22+0.94% 16.63+5.81" 23.60+0.95%

Black Inner 4.98+0.87" 11.84+0.98" 25.06+1.74 4759+0.20%
Extra 3.25+0.80** 6.324+0.77"0 15.47+2.19" 2753+2.21P

Means with different superscripts in the same row (a-d) and column (A-E) are significantly different at p<0.05.
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Tyrosinase A&t

vts B4 A9 tyrosinase AMTALS ZHI A=
Table 63 2. A1 89] FE7F S7HE weh &4o] fof
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a~Glucosidase X3l &4

Arts, Trts 2 Svis FAY9 I A4S i
vitroo| Al £33 A3t= Table 73 o] Al59 AUV 5=
7t =255 vhs 499 aglucosidase A ZHE F9
Aoz F7IEAT Antsd Srfs FAW AL 2,000 pg/
mL FZolA Z+Z}F 21.23+£1.55%9F 21.54+11.08% % 4 o
zhol7F gLtk St T4 YA} A o] g-glucosidase
AL 247 37.84+1.80%9) 34.28+056% = Arvls
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QAR WA Fdo] o ESkTh
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tyrosinased] &4 A3 82 & v gAE Y= o) Fd A% sl o axFolgta FHd & F U=
AE7F HH, A28 EE Wy JFE, SR g, E A3 A7 AulEs Frls 2 SvutEL a-gluco-
Table 6. Tyrosinase inhibitory activity of the water soluble browning reaction products from garlics (%)
Garli Sample concentration (pg/mL)
aries 250 500 1000 2000

Fresh Inner 17.06+1.80** 21.5240.87 18.70+4.52* 285242338

res Extra 16.48+5.80* 18.00+0.44 18.15+4.07" 24.33+2.68"

Red Inner 28.87+558" 29.32+1.44" 32594335 33.48+2.04°

¢ Extra 226242118 20.39+2.37*48 29.02+1.94"5¢ 34.30+2.91°

Black Inner 18.06+1.51* 23.94+1.60" 26.55+2.37"" 30.09+2.697

ac Extra 1871+1.15" 23.87+2.06" 24.85+1.33"™ 2553425948

Means with different superscripts in the same row (a-d) and column (A-D) are significantly different at p<0.05.

Table 7. a-Glucosidase inhibitory activity of the water soluble browning reaction products from garlics (%)
Garli Sample concentration (pg/mL)
aries 250 500 1000 2000
Fresh Inner 8.56+0.34 13.01+0.39" 17.24+0.79® 21.23+155"
res Extra 6.05+1.02*4 10.04+0.14" 14.76+0.59° 18.92+0.99™
Red Inner 7.05+£2.20%8 13.42+2.81" 17.38+0.568 21.54+1.08%
e Extra 12.12+1.63 14.78 +0.90°® 14.80+1.33* 15.69+2.2244
Black Inner 13.35+0.21° 18.03+1.69™ 27.53+0.55° 37.84+1.80"
ac Extra 16.49+0.92°° 18.34+0.73" 27.98+0.21¢ 34.28+0.56%

Means with different superscripts in the same row (a-d) and column (A-D) are significantly different at p<0.05.
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