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Non-fermentation Process Preparation of Black Garlic and
Its Antioxidant Activity

WANG Xibo YU Jie ZHANG Zeyu XU Yeye LIU Jingnan JIANG Lianzhou
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: Garlic is one of the species in onion genus, which has been used as both a flavoring agent and
a complementary medicine. Although garlic has many active components that contribute to its health
benefits, including allicin and its derivatives, consumption of unprocessed raw garlic is limited due to its
characteristic odor, taste and tendency to cause stomach upset. Aged black garlic was prepared through
natural fermentation of whole garlic at controlled high temperature and humidity, a process that resulted
in black cloves. Aiming to obtain a non-fermented black garlic with low cost of ownership, which
combined the steaming process with roasting process. The influences of steaming temperature, steaming
time, roasting temperature and roasting time on preparation process for black garlic were investigated.
The optimum processing parameters for the preparation of black garlic were determined by combined use
of single factor and orthogonal experiments. The results showed that the optimal combination was steaming
temperature of 127°C , steaming time of 70 min, roasting temperature of 95°C and roasting time of 6. 5 h.
Under the optimum conditions, the black garlic had total phenols of 11. 15 mg/g, moisture of 27.41% ,
reducing sugar of 7. 87 ¢/ (100 g) and total acid of 36. 09 g/kg, reducing capacity of black garlic was
more than 1. 4 times of that of vitamin C in the 0. 06 ~ 0. 18 mg/mL concentration range. This showed
black garlic possessed strong antioxidant capacity. Compared with the fermentation process, the research
significantly shortened the preparation time of black garlic, improved production efficiency, reduced
energy consumption, provided technical basis for the development and utilization of functional garlic
products.

Key words: black garlic; non-fermentation; process optimization; antioxidation
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Tab.1 Factors and levels of orthogonal experiments
KAV N ? ; R
ZEMIE BE /G ZE I ) /min e EEE/C o HER B[]/ min
1 123 50 85 6.5
2 125 60 90 7.0
3 127 70 95 7.5
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Fig.1 Effect of steaming temperature on black garlic quality
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Fig.2  Effect of steaming time on black garlic quality
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Fig.3 Effect of roasting temperature on black garlic quality
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Tab.2 Orthogonal experiment design and results

for preparation of black garlic

N SR R E
ZEMIL L ZEMI ) M ] e
¥ 5 (mgeg™!)
1 1 1 1 1 8.28
2 1 2 2 2 9.92
3 1 3 3 3 10. 49
4 2 1 2 3 9.43
5 2 2 3 1 11.04
6 2 3 1 2 10. 08
7 3 1 3 2 10. 31
8 3 2 1 3 9.78
9 3 3 2 1 11.01
K, 28. 689 28.020 28. 140 30. 330
K, 30. 549 30. 741 30. 360 30. 309
K, 31.080 31.581 31.839 29.700
k, 9.563 9. 340 9. 380 10. 110
k, 10. 183 10. 247 10. 120 10. 103
ky 10. 367 10. 527 10. 613 9.900
R 0. 804 1. 187 1.233 0.210
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PR 5 WA R
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Tab.3 Variance analysis of orthogonal experiment

for preparation of black garlic

2.3 mEM4E

Wy 5 9 8 S5 RE 3 AN 5 A R A e )
PIAHSE . 5 1.6 WA ¥ 7E 700 nm 4b ) 5 55
R IBOR 038 SRR 7, LA 4 22 2 C A B P o R
W B K, 3R 8 JELRE ) R . IR S TR, 7E
0.06 ~0. 18 mg/mL Jif f Vi J& S0 1Bl 1 , 2 7 0 4 2 %
C 11 30 J5RE 7 X It 255 545k ik 38 %) 04 o T 34 5, 2
RO R, BB R IR 4w T4 &
C,TEdE % C i L4 50 B bl LUE 1%

T2 i R as B A R iR R RE T -
1.0
O Bl
0.8+ B L #C %

0.06 0.08 0.10 0.12 0.14 016 0.18
Tt R 4/ (mg - mL")

BlS  R BRES T IR R

Fig.5 Ferric ion reducing capacity of garlic
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