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Evolutions of Components Involved in the Catabolic Pathway of
Glucosinolates in Broccoli Florets during Air Drying
Coupled with Air-borne Ultrasound

LIU Beini, CAO Ye, YU Ying, LI Dandan, HAN Yongbin, TAO Yang"

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to understand the effect of air-borne ultrasound on the catabolic pathway of glucosinolates in broccoli
florets during air drying, the drying property, contents of key components (glucosinolates, sulforaphane, ascorbic acid, Fe**
and phenolic acids), myrosinase activity and antioxidant capacity in vitro in broccoli florets during air drying at 60 °C
coupled with air-borne ultrasound (20 kHz, 125.2 and 180.1 W/dm?) were analyzed. The results showed that air-borne
sonication accelerated the drying process. The drying times were shortened by 11.1% and 17.8% under sonication at 125.2
and 180.1 W/dm?, respectively. Meanwhile, glucobrassicin content and myrosinase activity increased during ultrasound-
intensified air drying. In the end of drying, the contents of glucobrassicin and sulforaphane as well as myrosinase activity in
ultrasound-treated samples at 180.1 W/dm* were 10.7%, 26.0% and 15.2% higher than those in samples dried without
sonication, respectively. Reversely, sonicated samples at 180.1 W/dm* possessed 8.1% less amount of Fe** than only air-
dried samples after drying. The results implied that ultrasound treatment alleviated the interference of Fe** on the enzymatic
degradation of glucosinolates, as well as promoted the degradation of glucoraphanin to sulforaphane. Besides, air-borne
sonication had no significant influence on the contents of ascorbic acid and phenolic acids, and antioxidant capacity in vitro
of broccoli under air drying. This study demonstrated that air-borne ultrasound assisted-air drying could not only speed up
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the drying process of broccoli florets, but also promote the conversion of glucoraphanin and preserve the bioactive

components in certain aspects.

Key words: broccoli; air drying coupled with air-borne ultrasound; glucosinolates; sulforaphane; myrosinase; ascorbic acid
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Fig.1 Diagram of the experimental setup for air drying coupled

with air-borne ultrasound
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Fig.2 Drying kinetics of broccoli florets during air drying with
and without air-borne ultrasonic assistance
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Fig.3 Inner and outer temperature curves of broccoli florets
during air drying with and without air-borne
ultrasonic assistance
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Table 1 Identification of glucosinolates in broccoli florets
Frs AL/ BN 4P EF ] (min) Jo AL F R 2E(10°) 43F
1 4- T B 40 T 0.81 437.05 0.6 C,HpNO, S5
2 3- TR AT 1.82 373.05 0.5 C,,H,,NOS,
3 35| FF BB 4.85 448.06 1.1 C6H30N;0,S,
4 4- PP 4 - 31 R PP B 7.24 478.07 0.1 C7H,N,0448,

2 e TR R A 2R

Table 2 Variation of glucosinolates contents of broccoli florets during air drying with and without air-borne ultrasonic assistance

4 L) B i (mg/g DW)

4-F LR A T R 3- T HEB T 3-15| e AR LB 4-FF 4 k- 3-15 | e R L

0 7.61+0.414 0.43+0.06"¢ 3.67+0.18%° 3.26+0.15%
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1 5.26£0.60" 0.75+0.114% 2.81+0.37% 0.82+0.095
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3 4.35+0.25%° 0.67+0.06"" 4,930,185 1.73£0.07"°
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0.5 3.32+0.40% 0.9240.08 5.90+0.524% 0.51+0.12°
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Fig.4 Variation of myrosinase activity of broccoli florets

during air drying with and without air-borne
ultrasonic assistance
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Fig.6 Variation of ascorbic acid content of broccoli florets

during air drying with and without air-borne
ultrasonic assistance
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drying with and without air-borne ultrasonic assistance
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Table 4 Variations of free phenolic acid contents of broccoli florets during air drying with and without air-borne ultrasonic assistance

TEB R & it (ng/g DW)

JFULZRRR
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B,

2636.36240.76
1477.80+223.817°
1246.52494.914°
1450.10+164.4548°
2268.43+£304.67*
2328.20+189.58"
2721.23+79.29%
2636.36240.76
1223.45+165.25%
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2384.16=62.02°%
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Fig.8 Variations of ABTS" scavenging activity and ferric ion
reducing antioxidant power of broccoli florets during air
drying with and without air-borne ultrasonic assistance
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