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Changes of Major Physiochemical Properties and Antioxidant Activities of
Black Garlic during Storage

LIU Tian-yu'?, DING Yan-fang', WANG Dan-feng!?, DENG Yun'->3

(1.Department of Food Science and Technology, Shanghai Jiao Tong University, Shanghai 200240, China;
2.Yunnan Dali Research Institute of Shanghai Jiao Tong University, Yunnan 671000, China;
3.Shanghai Food Safety and Engineering Technology Research Center, Shanghai 200240, China)

ABSTRACT: The work aims to study the effects of storage temperature and time on the main chemical constituents, texture
and antioxidant activities of black garlic. Black garlic was stored for 180 days at room temperature and 4 °C, respectively.
The main compositions, texture and antioxidant activities of black garlic were analyzed regularly. During 180 days storage,
the contents of total sugar, protein and S-allylcysteine decreased by 30.9%~33.4%, 16.1%~18.1% and 40%, respectively,
while the contents of reducing sugar and hardness respectively increased by (1.65~1.77) and 4.4 times. DPPH free radical
scavenging ability, ABTS free radical scavenging ability, ferrous ion chelating ability and reducing ability lowered by
13.4%~14.3%, 30.3%~33.6%, 30.6%~34.0% and 25.8%~26.6%, respectively. During 120 days storage, the contents of total
sugar, total protein and S-allylcysteine in black garlic at room temperature were significantly lower than those at 4 °C
( P<0.05) , while the effect of storage temperature on texture and reducing ability was not significant. Compared with

room temperature, storage at 4 °C is more beneficial to maintaining the total sugar, amino acid composition, DPPH free
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radical scavenging ability and ferrous ion chelating ability of black garlic.

KEY WORDS: black garlic; storage; quality; antioxidant activity
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Tab.1 Changes in amino acids of black garlic at room temperature and 4 °C during 180 days storage
AR /(mg-g!)
R N 4°C i
I gk 17
30d 60d 120d 180d 30d 60d 120 d 180d
RAZMR Asp 7.89 6.77 8.88 5.70 5.97 6.93 7.26 6.82 6.86
J1 % R Thr 2.13 1.84 2.48 1.56 1.56 1.88 2.05 1.84 1.97
225 R Ser 2.82 2.41 3.31 2.01 2.00 2.51 2.74 2.23 2.61
AR Glu 10.50 9.33 12.79 7.85 8.83 10.29 10.20 12.33 9.37
H &Gy 2.60 2.29 2.96 1.83 1.94 2.28 2.46 1.95 2.39
R K Ala 2.62 2.30 3.05 2.27 231 2.34 2.56 3.38 2.68
LR Cys 1.54 1.30 1.68 0.94 1.02 1.33 1.35 1.21 1.11
A2 R Val 3.15 2.97 3.49 2.48 2.65 2.97 3.09 2.70 3.36
H i 2 R Met 1.85 1.37 1.57 1.32 0.92 1.12 1.98 1.50 1.48
5w R le 1.81 1.54 1.70 1.47 1.25 1.39 1.79 1.61 1.82
TSR MK Leu 3.56 3.03 3.68 2.69 2.51 2.89 3.50 2.882 3.43
1% R Tyr 1.71 1.23 1.78 1.01 0.85 1.10 1.77 1.56 1.37
N Z MR Phe 2.50 2.05 2.27 1.82 1.91 1.87 2.09 2.28 2.05
AR Lys 2.16 1.67 2.13 1.77 1.53 1.74 1.72 2.13 1.74
2] & Wi His 1.29 0.94 1.38 0.80 0.86 1.03 1.18 0.91 1.09
K &R Arg 12.44 12.14 12.40 13.66 10.01 0.36 10.26 14.45 11.04
ifi & & Pro 1.76 1.55 2.10 1.56 1.57 1.44 1.70 1.57 1.86
2 4°C 180d
Tab.2 Changes in texture of black garlic at room temperature and 4 °C during 180 days storage
e T J& /N P /mm NH A/ (N-mm)
T st (] /d - - N
E=S00} 4°C E=R00 4°C = 4°C
0 30.3244.47%A 30.3244.4724 0.93+0.05%A 0.93+0.05%A 8.36+1.65A 8.36+1.65%
30 32.94:+4.002B 38.07+1.66%B 0.87£0.094%4  0.84+0.05%8 11.08+3.5424 11.42+3.46°8
60 56.17+5.25% 59.37+6.90%C 0.75+0.06%A 0.67+0.07°B 11.98+3.68%4 12.4141.94C
120 85.46+8.30D 87.77+9.60° 0.63+0.05°B 0.63+0.08°C 13.80+3.2838 15.14+4.01°C
180 144.85+2 80%E 145.40+2.804F 0.48+0.03C 0.41+0.04°D 17.23+2.3928 17.69+3.932P
P<0.05
P<0.05
2.5
DPPH ABTS 180 d
4 13.4%~14.3% 30.3%~33.6% 30.6%~34.0%
2 25.8%~26.6% DPPH

DPPH ~ABTS P 0.05 2 [
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Fig.2 Changes in antioxidant activities of black garlic at room temperature and 4 °C during 180 days storage
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