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Freezing pretreatment can destroy the cell membrane of garlic and may improve some food-quality
of garlic. Therefore we investigated the effect of freezing pretreatment at -20°C and -70°C on quality
of aged black garlic, compared with traditional processing methods. Our results showed that freezing
pretreatment at -70°C had the greatest impact on qualities and antioxidant activities of black garlic.
Browning degree and pH of black garlic after both the freezing pretreatment and aging process were
3.14 and 3.55, respectively. Furthermore, 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging
activity and reducing power of aged black garlic can be enhanced by pre-freezing processing.
Reducing sugar and 5-hydroxymethyl-2-furaldehyde (5-HMF) contents of freezing pretreated and aged
black garlic were increased by 1.69 and 1.14 fold, respectively, compared with the control samples.
The results indicated that freezing pretreatment had improved the overall qualities (such as browning
degree, pH, reducing sugar) and functional materials of black garlic.
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Fig. 1. Browning degree of black garlic
during aging periods after
freezing pretreatment for 24 hr.
(A): Non-pretreated control,
(B): Pretreated sample at -20C,
(C): Pretreated sample at -70C.
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Fig. 2. Changes of browning intensity (A) and pH (B) during aging periods after freezing pretreatment for 24 hr. (O) Non-pretreated
control, (@) Pretreated sample at -20C, (M) Pretreated sample at -70TC.
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Fig. 3. Changes of reducing sugar content during aging periods
after freezing pretreatment for 24 hr. (White bar)
non-pretreated control, (grey bar) pretreated sample at
-20TC, (black bar) pretreated sample at -70C.
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Table 1. DPPH radical scavenging activity of black garlic proc-
essed by freezing pretreatment

1G5 (ng/ml)

Pretreated Pretreated
Minute Non-pretreated sample sample
control Pe P
at -20C at -70C
0 >400
5 284 226 209
7 262 217 198
11 222 195 175
14 217 192 169
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Fig. 4. Changes of reducing powder (A) and 5-HMF content
(B) during aging periods after freezing pretreatment for
24 hr. (A) Changes of reducing powder; (O) non-pre-
treated control, (@) pretreated sample at -20C, (M) pre-
treated sample at -70C. (B) Changes of 5-HMF content;
(white bar) non-pretreated control, (grey bar) pretreated
sample at -20C, (black bar) pretreated sample at -70C.
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