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Effect of Different Processing Techniques on Quality of Black Garlic

Products

WU Qing-mei, PAN Si-yi, XU Xiao-yun
(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Black garlic is a new kind of garlic product. Two different black garlic producs, namely No. 1 and No. 2, were obtained using
different processing techniques; the production cycle of black garlic No. 1 was threetimes as long as that of No. 2. In this study, the effects of
two different processing techniques on the nutrient composition, allin content, and free radical scavenging capacity of black garlic products were
compared. The results revealed that the moisture (around 40%) and alliin contents of the black garlic products were less thanthose of fresh garlic,
and black garlic contained more soluble sugar, protein, and polyphenols than fresh garlic on a wet basis. With the exception of polyphenols, the
other contents decreased on a dry basis; the proline and arginine contents decreased significantly, with coefficients of variation of 1.03 and 1.12,
respectively. On a wet basis, the OH -radical scavenging capacity of black garlic was similar to that of fresh garlic, and the DPPH -scavenging
capacity of black garlic was twice as much as tha of fresh garlic. The crude protein content of black garlic No. 1 was lower than tha of black
garlic No. 2, while the soluble sugar, polyphenol, and alliin contents were greater. T he coefficients of variation of crude protein and polyphenol
contents were about 0.20, and there were significant differences (P < 0.05) among all components. The extracts from the two black garlic
products showed equivalent OH -and DPPH -scavenging capacities a various concentrations. When the extract concentration was 0.05 g/mL,
more than 90% of the OH -and DPPH - radicals were scavenged. The two black garlic products could be distinguished using an electronic
tongue.

Key words: black garlic; processing technique; alliin; antioxidant activity
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Table 1 Essential nutrients in black and fresh garic
St SREM  TEEM HEEAM AKLBR(mgg % ®B/(mgg)
C 66.674047% 30.91+150° 6.4840.30¢  33.444052°  22340.2°
C, 65.164033° 31.294224° 67140289  31.03+0349  2.3540.08°
Cs 67.362064% 30.894195° 6.0120.24¢  33.48+126° 2.174011°
A; 43334093° 49.89+134°%  7.56+0.31°  35.404044°  7.8240.21°
A, 44674098° 51524298 8.0330.21°  34.384046°  7.8240.17°
Az 43.414034° 51.084435% 8.1740.33°  34.74+¥105%  8.09+0.07°
B, 38.564042 9 41.844034° 10.834024° 39.1840.17%  54330.05°
B, 39584096 ¢ 41.06+130° 11.7440.43% 3875406  5.1540.12°
Bs 39.13+039¢ 42.65+107° 10.974067° 38.95#058%  5.2340.16°
C A ¥a 66.36+107% 31.03+168° 6.4040.39¢  32.65+140°  2.2640.15°
A ¥ a 43.804095° 50.8342.82% 7.9240.37°  34.844076°  7.9140.17°
B 413k 39.1040679 41.85¥160° 11.1820.59%®  38.96+063%  5.2740.16°
EEFFIK 0.25 0.21 0.25 0.081 0.48
AB 4T 774 0.063 0.11 0.19 0.062 0.22
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Fig.1 Maillard reaction products of black and fresh garic
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214 %BE&Eiir

A AN At i) 2y S B AR —2, A
T2 B3 2R (P<0.05), Kz MUk il 72
Ko TRAMEK IR, IRAER N T, R

B EZ R, (HEZMmSES R, HIHEER
IS BT BN 2.2640.15 mglg, L RAE
ILF) 0.48. TMERR L SREKMIREEY, H K0T
YRRy KRR, “FRE s TR 2 528 7.9140.17
malg, PiE ZR BN EE (P<0.05), B HRH0N 0.22,
215 ZAtnH RAREFER

WK 2 Fiow, R 2A R S R R
HBREBHEAE, AFTE SRR RN FFEE %=
Fo BEE ER 2N EIERIKICN 2.09%[1 A2
A LO3%MIRAZER, M@K SR KK
2. 95%IE R R 2. 7% ElE A 1.42% A 1R,
HA RGP E R, BaE RN R S 2igims T
PR, BAA R 2 R (P<0.01). HMigRR4iH
ZEA LAEHE, HS5RBERFE YRR AR, EH
FIF-SEhr A A, Bt TS ER 2>, AR
5 RZFOEF]0.75 F1 1,12, 17 22 FRA RN RSN 2
FEUN, B RRAKAE0.16 L4, FN, EEihrHEE
M SRR /D B IR & B 2T 8 K57,
Tl RS R TR AR K. s 1S5 1095 20
RS 2R R S B 2 SRR A R E
P25 (P>0.05), MANZAM. ol W Rz
PR (P<0.05), B2 52T Eiml 5,

3R 2 RIS AFIR AR S8
Table 2 Amino acid contents of black and fresh garlic

. b S B I TR o F 0 SRR IBR% E[ P E -8

5 Lys Phe Me Thr  Leu Val lle Tmp Arg His  Ser Glu Pro Asp Ala Gl
C, 071 040 019 041 049 051 031 030 305 030 045 271 146 120 029 0.8
C, 076 041 018 034 051 045 0.30 028 289 027 041 281 141 119 029 032
C; 072 045 023 033 047 051 035 032 291 024 040 285 139 115 035 0.27
A; 020 032 010 026 049 049 037 033 031 008 034 1.97 020 092 037 035
A, 016 038 012 030 054 045 0.33 035 028 011 0.9 1.89 019 092 036 037
A; 015 038 008 031 053 050 0.32 031 031 011 027 1.75 015 101 032 042
B, 016 051 017 030 061 061 041 043 032 012 034 201 021 1.00 043 043
B, 020 054 013 029 065 059 0.37 045 031 012 0.32 212 019 1.05 039 0.42
B; 021 048 012 034 066 054 042 047 027 015 033 214 017 1.04 038 0.38
%Jv 014 032 008 026 047 045 0.30 028 027 008 027 1.75 015 092 029 027
&KX 076 054 023 041 066 061 042 047 305 030 045 2.85 146 120 043 043
C#1-F3# 073 042° 0200 036 0.49° 0.49° 0.32° 0.30° 295 027 042 279 142 118 0.31° 029°
AZ8F3 017 036° 0.10° 029 052° 0.48° 0.34° 0.33° 0.30° 0.10° 0.30° 1.87 0.18° 0.95 0.35° 0.38
B#-F# 019° 051° 0.14° 031° 0.64 058 040° 0.45 0.30° 013" 0.33° 2.09° 0.19° 1.03° 0.4C¢° 0.47°
T/ A% 075 016 033 045 036 035 0.35 020 112 048 017 019 103 034 045 017
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A, 5113 2120 0.22° 021° 1.07 0.053
A, 5115 19.68  0.20°
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B, 5108 1485 0.15° 0.15° 0.27 0.018
B, 5106 1447 0.15°
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Fig.2 Liquid chromatogram of black garlic
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Fig.3 Electronic tongue analysis of black and fresh garic
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