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The Inhibition of Green Discoloration in Garlic by Conditioning

Jin-Bong Hwang*, Dong-Bin Shin and Young-Chun Lee'
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Garlic was stored at 4, 8, and 12°C to investigate the development of green discoloration. Green discoloration
developed after 7 day of storage at 4°C, while it developed after 15 day of storage at 8 and 12°C. The effect of
maleic hydrazide fertilization on green discoloration of garlic was not observed. Green discoloration of garlic was
accelerated by gamma-radiation treatment, The addition of cysteine did not prevent green discoloration, which
decreased the commercial value of the garlic due to the presence of white specks on the surface. When 3%
ascorbic acid was added to the garlic, green discoloration developed in 6 and 24 hr at room temperature and
4°C, respectively. The tendency of garlic to discolor was also investigated at various storage temperatures.
Discolored garlic stored for 30 day at low temperatures was conditioned at 20~45°C for 20 day. The green
discoloration of garlic conditioned at 20 and 25°C did not disappear in 20 day, but disappeared in 20 day when
conditioned at 30°C. The L, a, and b values of garlic conditioned at 35, 40, and 45°C for 4 day were similar to
those of normal garlic. Conclusively, our results indicated that the best method for suppressing green
discoloration was conditioning discolored garlic at 35°C for 4 day.
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Fig. 1. Changes in garlic color as affected by y-ray irradiation.
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Table 4. Changes in garlic color as affected by addition of cysteine

Time control 0.25% 0.50% 0.75% 1.00%

LY 68.12+2.11 68.1212.11 68.12+2.11 68.1212.11 68.12£2.11

0hr a? -4.78£0.10 -4,78+0.10 -4.78+0.10 -4.7810.10 -4,7810.10

b? 21.4910.48 21.49+0.48 21.4910.48 21.49+0.48 21.49£0.48

L 50.28+1.21 55.6t2.21 60.8712.59 63.6813.01 71.84%2.57

3hr a -8.14£0.35 -7.42+0.24 -5.97£0.39 -5.1410.51 -3.29+0.18

b 7.12£0.27 10.62+0.55 13.86£0.84 16.45£1.02 20.29£0.97

L 39.4+1.02 42.58+1.78 49.42+1.44 59.27£1.55 69.33+1.88

6 hr a -10.31£0.24 -11.83+0.57 -12.0240.70 -9.8110.67 -4,78+0.27

b -0.6410.04 1.6410.11 435+0.13 9.3310.40 17.2610.81

L 36.17+1.19 40.28%1.60 46.6111.80 54.97£1.27 63.85£1.84

9 hr a -8.6410.21 -11.2£0.38 -13.19+0.85 -12.0410.81 -5.4210.42

b 0.2410.02 2.25+0.10 4.12+0.11 7.08%0.57 16.49+1.02

L 36.27£1.03 39.7£1.04 44.7911.60 54.7+£1.03 67.79£2.27

12 hr a -8.331£0.31 -10.71£0.44 -13.51£0.41 -12.87£0.59 -5.85£0.26

b 0.481+0.03 2.33£0.09 437+0.17 6.8510.24 16.12+0.78

L 35.66+1.22 39.04+0.99 42,7310.89 50.53£1.07 67.3912.04

24 hr a -7.71£0.33 -10.1310.37 -12.4310.67 -14.68£0.77 -6.07t0.31

b 2.46%0.10 4.81£0.15 5.531£0.20 6.95£0.24 17.37£0.85

DLightness, ?a: greeness, “b: yellowness.

Control

Fig. 2. Discoloration of garlic pastes treated with different cysteine concentration and stored for 6 hr.
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Control

Fig. 3. Discoloration of garlic pastes treated with different ascorbic acid concentration and stored for 6 hr.

Fig. 4. Discoloration of garlic pastes treated with different ascorbic acid concentration and stored for 12 hr.
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Table 5. Changes in garlic color as affected by addition of ascorbic acid

Time control 0.2% 0.5% 1.0% 3.0% 5.0%
LY 68.12+1.22 68.12£1.22 68.12£1.22 68.12+1.22 68.12+1.22 68.12+1.22
Ohr a’ -4.7810.10 -4.7810.10 -4.78£0.10 -4.78+0.10 -4.7810.10 -4.78+0.10
b 21.4910.88 21.49£0.88 21.4910.88 21.49£0.88 21.49+0.88 21.49+0.88
L 50.28+1.59 55.44%1.41 59.4242.01 62.11+2.10 65.4412.21 66.3111.33
3hr a -8.14+0.49 -6.9610.67 -5.6410.28 -4.61+0.10 -4.12£0.22 -4.2120.30
b 7.1£0.24 12.05+0.89 15.5310.83 18.04+1.03 17.9£0.82 16.15£0.64
L 39.48+1.07 4521%1.21 50.27+0.92 55.831.04 64.17+1.45 65.81+2.04
6 hr a -10.36+0.90 -12.16£0.74 -13.2520.71 -11.624£0.79 -5.92+0.27 -4.811£0.45
b -0.64+0.16 1.4810.09 3.1£0.08 6.7620.88 13.5610.16 11.3620.31
L 36.17x1.12 40.76+1.04 44.89+1.01 50.85+1.03 60.9+1.05 63.51+1.52
9hr a -8.64+0.57 -11.3610.84 -13.8%0.61 -14.5710.47 -8.35+0.34 -5.73£0.18
b 0.24+0.04 0.16£0.01 0.18+0.07 1.04£0.04 9.21£0.08 9.47£0.05
L 36.27£0.97 40.27+£1.00 43.32+0.99 48.25%+1.08 58.99+1.54 62.82+1.73
12 hr a -8.3310.50 -10.7620.43 -13.3£0.54 -14.82+0.37 -9.41+£0.98 -6.18+0.42
b 0.48+0.03 0.07£0.02 -0.3810.01 -0.21£0.01 7.38£0.27 8.8810.18
L 35.66£0.96 37.53£0.75 39.41+1.04 422+1.02 52.99+1.23 58.37+1.14
24 hr a -7.711£0.42 -9.3910.41 -11.03%0.31 -13.32+10.42 -12.310.61 -8.31£0.37
b - 2.4610.06 1.19£0.04 -2.1810.08 -1.25£0.03 4.8610.05 9.4110.11

DLightness, “a: greeness, Yb: yellowness.

Fig. 5. Color variation of garlic pastes with different conditioning temperatures.
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