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Azl QRS Bntso] A X Ao wel L, a

b g ERTE A2 ZASITH(Table 1). W

AL 1A 28 TolE faAH Fart 9l

L Lot Al A E folFel

Ihs2 AR 540 #48 F 1

A mA B, s Ao gzt £2 1A
O

A 2EA R o] Rl R7IEA A Fro] dojd

(m|

=
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T 7
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=
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= QT £ QIrh R Ao H]dlo] LfE A0l a
b g BEFE7H =A EAEROL L ¢S oz}
7F Rt

of nisf 32A A[ZollA <F 1808} F7tsiodom,

npR| 2 4tA o M= 1.84uf S 7HsIA T

pH
Fa
Q.D. ar 420 niy

Stage 1 Stage 2 Stage 3 Stage 4

—O—pH —— 0D at 420 nm

Fig 1. pH and browning contensity of black garlic
during its processing

*»%Means with different superscripts in the same

row are significantly different at p<0.05.

Table 1. Colorimetric characteristics of black garlic during its processing

Stage 1 Stage 2 Stage 3 Stage 4

L 27.47+0.28° 24.34+0.10° 23.1120.67° 21.80+0.84"
Extra part a 8.10+0.02° 4.06+0.28" 4.38+0.11° 3.30+0.18°
______________ b 7.9740.65° 3.410.19" 3.860.28" 2.30£027°
| L 3059+1.18° 24.55+0.23° 24.11+0.75° ©23.7040.19°
Ig;ftr 2 8.600.29" 5.93:0.33" 6.06:0.42" 5.90:0.14'
b 11.47+0.36" 5.79+0.37" 5.81+0.53" 5.58+0.22°

ab,cde

2. HBMIE, pH & 29| Hist
ks Az B § s8> ASH0R 445

ZAYZ 056~0.640] HAZ 7H5 Dol w

l
Eniso AR £ pHE Az A4S 5= Ao
Qe (Fig. 1), 1A o)A =pH 4.86+0.029351 7o)
npR| et FAol A= pH 4.2240.029it}. ZHE R 9]

e &5 + e FEE +X(@20mm)= A=
5782 2¥a vlgo] fAXog 4esled 28A
46
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Means with different superscripts in the same row are significantly different at p<0.05.
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Table 2. General composites of black garlic during its processing

(g/100g)
Stage 1 Stage 2 Stage 3 Stage 4
Moisture 65.54+0.24° 63.60+0.79° 62.34+0.61" 58.48+0.41°
Crude lipid 0.64+0.05" 0.61+0.09° 0.58+0.03" 0.56+0.01°
Crude protein 0.58+0.02° 0.73+0.01° 0.72+0.02° 0.98+0.06°
Total sugar 4.62+0.02° 4.71+0.02° 5.70+0.02° 6.02+0.04°

*%%°Means with different superscripts in the same row are significantly different at p<0.05.

Table 3. Contents of total phenol and flavonoids
in black garlic during its processing

Stage 1  Stage 2 Stage 3 Stage 4
Total 0 e0:001° 120:001° 124005 1.4840.01°
phenol
Flavonoids 0.26:0.03" 0.45+0.03° 0.55+0.03° 0.68+0.03°
abcde

Means with different superscripts in the same
row are significantly different at p<0.05.

4. Total pyruvate Sl thiosulfinate®] 13t
Total pyruvate®] &tei} thiosulfinatel] HEF2 =
obs AZ 349 ¥ HEo fodoz F7
SHACH(Table 4). Total pyruvate= 7 TAEE 1.1~1.3
g AT A Z718tod 1tA|ol A 189.7342.84 ymol/mL
Gt Zo] 4EtAO| AL 306.13+2.19 pmol/mLE =
7¥st%ict nhs
o] Fal &R}

=9) total pyruvater allinaseo] alliin
AA] allicin, YEL|oke} B Eo] G5 +=
Q= (18), alliing 398t mjizo|L)
Z2|g AU, 42Er o =2 2%
s

01],(-1 X—] O}-;cﬁ_} ..fID_ t‘.ﬂ uLO a}ako] x%akzqt;}_t_ H

._l_.

al

AH(19).

Thiosulfinate®] 7% 3&tA oA 0.35+0.01 O.D/g
oz oF 581 =/1619r} tlse & thiosulfated]
Z= 9 AE.Q gllicino] ™, allicin®) _HJJO-] AA T =
diallyl disulfided?} diallyl sulfid”} tEE-& =}X|gH
Har dEA QeHE0), Snis Az 38 T

thiosulfinate®] &&Fo] =718t 72 allicin Erb= A

3 BaAREY Aol FAEGIL, SO 24T
of mzl ATiEos PR ol F78 Zil

2} Az,

5. Qel™el &= B3}

SnhsodME & 659 FE|Eol AEEHUET
arabinose®] 747 IHAOAME= ZEEX] oL}
Ve AE AXTEA AR O gRfo] S7isto] 4%t
Aol A= 1.68+0.10 mg/100 gO.2 Z=715191CHTable
5). Galactose, glucose X fructose2] F&FT o]} &

AVSH Aao g2 715 = 1 stefo] SolM o 2 2-_7}

SHRFE E3l, 71 gio] AR fructose?] 7

Table 4. Contents of total pyruvate and total thiosulfate in black garlic during its processing

Stage 1 Stage 2 Stage 3 Stage 4
Total pyruvate 189.73+2.84 244.14+2.87" 270.63+1.22° 306.13+2.19"
(tmol/ml)
Total thiosulfate 0.05+0.00° 0.0620.00" 0.35+0.01° 0.39+0.00°
(O.D/g)
“%Means with different superscripts in the same row are significantly different at p<0.05.
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Table 5. Contents of free sugars in black garlic during its processing

(mg/100g)
Free sugars Stage 1 Stage 2 Stage 3 Stage 4
Arabinose a 0.85+0.13° 1.28+0.14° 1.68+0.10"
Galactose 10.6420.10° 16.70+0.07° 19.46+0.08° 20.41+0.33"
Glucose 155.39+1.23" 228.51+1.66" 248.49+1.21° 276.97+3.52°
Fructose 1403.03+6.24° 2137.87+12.45" 2281.93+8.85° 2454.45+4.2(°
Sucrose 1091.11+1.89" 102.92+0.16° 04.19+1.87° 84.83+3.04°
Maltose 12.70+0.81 10.20+0.42° 7.54+0.58" 5.00£0.50"

abcde

Means with different superscripts in the same row are significantly different at p<0.05.

Ao vlE] 4TA A= 2,454.45+4.20 mg/100 g2 ©}& O Z sucrose} glucosel] 20| 0L} 4THA o A

=

—_l
.

S 7toti ) HbHo] o] 7l sucrose®} maltose = fructose, glucose X sucrose] 0]t

= Sted 43 HEo I a0 Z4sigint St Az g F Ml Mse nhso &
e 1A A= fructose?] B0l 71 &L, A AR o3 2w g og FAREH, o|FF

Table 6. Contents of composite amino acids in black garlic during its processing

(mg/100g)
Amino acids Stage 1 Stage 2 Stage 3 Stage 4

Aspartic acid 235.88+15.50 265.02+4.18 255.16+7.88 317.46+3.94
Threonine 152.88+13.65 145.8942.23 137.12+6.80 171.20+3.01
Serine 106.34+10.20 112.74+3.32 103.4816.59 141.96+3.06
Glutamic acid 436.77+21.23 463.18+4.17 489.98+16.45 523.38+9.33
Proline 220.26+12.37 264.26:26.52 338.27+87.76 378.57+91.74
Glycine 108.13+11.23 116.39+1.41 110.55+6.71 140.81+6.16
Alanine 105.09+13.17 119.15+1.08 117.4417.16 143.2143.55
Cystine 94.43+11.64 96.44+1.13 104.76+7.39 110.29+4.91
Valine 117.57+15.43 124.47+2.34 120.97+5.66 150.79+2.48
Methionine 44.12+14.76 57.09+2.57 50.39+6.58 58.58+2.72

Isoleucine 75.05+17.23 80.48+1.54 75.18+3.67 101.57+2.03
Leucine 113.22+20.66 127.63+1.63 113.30+4.83 154.88+3.03
Tyrosine 70.35+26.82 91.64+2.58 75.7622.19 91.37+2.87

Phenylalanine 148.93+21.01 154.15+1.15 159.54+1.12 179.69+0.01
Histidine 69.28+7.52 66.93+2.85 58.48+5.00 89.11+0.81

Lysine 159.79+14.35 148.52+3.95 152.53+5.49 177.88+0.84
Ammonia 57.68+3.25 56.88+0.14 61.63+0.28 63.35+0.19

Total 2315.74:25003  2490.83+4942  2524.49+18156  2994.06+146.98

. 2008 6



Table 7. Contents of free amino acids in and amine dervatives black garlic during its processing

(mg/100g)
Amino acids Stage 1 Stage 2 Stage 3 Stage 4
O-Phospho-L-serine 1.731£0.04 2.02+0.01 1.80+0.16 1.69£0.10
Taurine ND 1.06+0.04 0.88+0.60 1.00£0.69
O-Phosphoethanolamine 0.18+0.25 0.93+0.04 0.46+0.65 0.43£0.61
Urea 10.39+5.52 43.27+0.57 39.75£14.33 40.53+12.94
L-Aspartic Acid 0.48+0.03 1.27£0.33 0.87£0.01 1.0320.01
Hydroxy-L-proline 0.69+0.98 ND ND ND
L-Threonine 0.9+0.01 1.31+0.04 1.44+0.02 1.4+0.04
L-Serine 0.89+0.04 1.09:0.02 1.01£0.02 1.12£0.01
L-Asparagine 3.1620.04 6.42+0.02 4.22+0.06 4.30+0.05
L-Glutamic acid 4.55+0.02 4.67+0.02 4.47+0.09 4.07+0.05
L-a-Aminoadipic acid 1.97£0.04 2.0240.03 2.02+0.02 1.5610.12
L-Proline 5.18+0.01 5.85+0.14 5.57+0.09 5.67£0.11
Glycine 0.62£0.71 0.97£0.01 0.86=0.02 0.81£0.01
L-Alanine 8.72+0.13 9.6420.06 10.03£0.17 9.0620.02
L-Citrulline 1.69+0.22 2.3£0.05 2.66+0.06 2.4120.01
L-Valine 13.75+0.18 11.99£0.01 11.79+0.24 9.840.11
L-Cystine | 7.56+0.18 7.58+0.01 6.94+0.06 6.1£0.11
L-Methionine 0.98+0.05 0.94£0.11 0.78+0.01 0.76:0.01
Cystathionine 7.27+0.06 3.96:0.06 3.01£0.10 2.25+0.11
L-Isoleucine 0.82+0.01 1.05£0.01 1.20+0.01 1.01+0.04
L-Leucine 0.99+0.01 0.95+0.02 1.08+0.05 0.83+0.02
L-Tyrosine 1.2340.15 1.49+0.32 1.21£0.06 0.9620.06
L-Phenylalanine 7.42+0.18 8.62+0.04 8.57+0.21 7.232£0.06
L-Homocystine ND 0.12£0.16 0.11£0.16 ND
¥-Amino-n-butyric acid 0.2+0.01 0.37+0.19 0.420.24 0.21+0.06
Ethanolamine ND 0.5+0.09 0.28+0.4 0.31£0.26
Ammontum Chliride 10.28£0.09 11.22£0.11 10.96+0.50 9.83+0.30
o-Hydroxylysine ND ND 0.14£0.19 0.68+0.96
L-Lysine 1.15£0.01 1.5420.01 1.08+0.04 0.53£0.75
L-Histidine 0.11+0.15 ND ND ND
L-Arginine 17.89+0.01 21.34£0.06 14.88+0.2 16.45+0.18
PR 1107%739 .............................. 15441i029 ., 13841i1873 = 19 o
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Table 8. DPPH radical scavenging ability of water and ethanol extracts from black garlic during its
processing

(%)
Extract Samole Sample concentration (}ig/ml)
solvent P 100 500 1000
Stage 1 0.460,04** 17.22+0.38™ 35.66+0.61°*
w Stage 2 4.74+0.18" 30.10+0.30"% 56.2120.22°%"
ater % "
Stage 3 5.04+0.08™ 35.97+0.26™ 65.40+0.19°
Stage 4 5.95+0.23" 37.08+0.19" 67.4020, 21
Stage 1 6.09+0.20"" 19.82+0.14" 32.55:020%
— Stage 2 6.54+0.33"" 20.70+0.24° 37.3841.04
0 *
Stage 3 7.52+0.38"® 21.65+0.69° 39.05+0.53°
Stage 4 8.31+0.30" 25.25+0.53" 45.63+0.43%

“*Means with different superscripts in the same raw are significantly different at p<0.05.
AP Means with different superscripts in the same column are significantly different at p<0.05.

"Means with different superscripts in the different solvent at t-test.

7} L-histidine 1A X BolA mj& AEEH S
6. OlOI'=AO] =¥ Hi3t L} 25k o] B0 AEE]x] 9ok}, Hbmo] taurine,

= m= LS A R
T8 OtF] kAt glutamic acid®] O] 78 =8 [ homocysteine I 6-hydroxylysine& 1547 &2 25}

- al, TH2O 8 proliney} aspartic acid®] 0] A ABAA AEER] AUgrorL} 24 L2 3thA

(Table 6). F/dom|mAte) S&FE 2EbA L} 3EtAIAL o

AL

1% AlgolA v ZEEU olA™ ofn x4
ojollA Hra Aasioior atA A HAl 71 o =zlo] Bxlst AL R ARy Hax
stof 7hgol drd Fole o Li-14d) S716I% ma Saoln|idle] AAEZE $l1, Blmo| A
M. otmlmatel SRE o 13 Sristo IR0l no) ofmji st Zwinbgo] ol ZraT)y|E
A 2315742 25003 mg/l00 ¢ A Aol HF BA  giny, o9} 2 wHEO2 Q| E RRHIIG U
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Table 9. Reducing power of water and ethanol extracts from black garlic during its processing

Extract Sample Sample concentration (jig/ml)
solvent | 100 500 1000
Stage 1 0.075+0.004** 0.115+0.001"* 0.172+0.002°%
Water Stage 2 0.084+:0.002"" 0.153410.002'? 0.222i0.002"8f
Stage 3 0.107+0.001" 0.162+0.002° 0.238+0.004
________ Stage 4 0.118+0.003" 0.165+0.002 0.250+0.002"
S Conioos® oo A
Bl Stage 2 0.113+0.003" 0.157+0.005™ 0.197+0.002"
Stage 3 0.101+0.003" 0.167+0.007" 0.202+0.003"
Stage 4 0.094+0.003* 0.137+0.001™ 0.214+0.004°

a,b,c

A9B>CM

Means with different superscripts in the same raw are significantly different at p<0.03.
eans with different superscripts in the same column are significantly different at p<0.05.

"Means with different superscripts in the different solvent at t-test.
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Fig. 2. Extract Yield of black garlic during its
processing
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= 31 e ZelRrolEs IRAA RO Hls] =
ZA A Zt2b oF 198, 2.681 F71stGiet Total
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