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Multicolored Asian Lady Beetle (MALB)



Multicolored Asian Lady Beetle (MALB)

Originally released as biocontrol for aphids
First established population recorded in 
1988
Northeastern United States
Eastern Canada



MALB Identification



Problems with MALB

Release compounds of olfactory 
significance
Crop Quality

Adult MALB feed on grapes in late fall and are 
incorporated into harvested fruit
Reports: 20 - 50 MALB/cluster

MALB harvested and included in 
processing sequence



MALB on Grapes



MALB in Wine

Study examined impact of MALB on wine 
aroma (Pickering et al., 2004)

Added to white grape wine must at 3 
concentrations
Found impact of addition on wine quality at 1 
MALB/L 



MALB in grape juice

What is threshold concentration?  
Important to know!

WA State major production state for Concord 
grapes in the United States
Minimize losses to Concord Industry



MALB Study

Objective
Examine impact of MALB on Concord grape 
juice quality

Determine aroma threshold of MALB in 
Concord grape juice



Experimental Methods

95 kg800 MALB

Grape juice prepared in triplicate with (treated) and 
without (control) the addition of MALB. 



Experimental Methods

Grape juice preparation
Grapes stemmed and transferred to steam 
jacketed kettle
Enzyme added
Grape mash was pressed in screw press
Resulting juice pasteurized, cooled

Final Yield: 113 L of juice 
MALB concentration: 21 MALB/L



Experimental Methods

Gas chromatgraphy/mass spectrometry
Analyzed grape juice 

0.5, 1.5 and 4.5 MALB/L
Determine the tentative identity of the 
compound in tainted grape juice



Experimental Methods

Sensory analysis:
18 untrained panelists
Forced-Choice Ascending Concentration series 
triangle test

3 sample set: 1 sample and 2 reference (blank)
Correctly identify the different sample

Three scale steps: 0.5 MALB/L, 1.5 MALB/L 
and 4.5 MALB/L



Experimental Methods 



Ascending Forced Choice (AFC)

Analysis
Threshold = geometric mean of last 
incorrect concentration step and first 
correct concentration step

1

4.5 MALB/L

2.60

BET

0

1.5MALB/L

0

0.5 MALB/L

√1.5 x 4.5 



Results



Sample Chromatogram of MALB-Tainted 
Grape Juice

methylanthranilate



Results: Individual Best Estimate Threshold 
Expressed as MALB/L Grape Juice
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Frequency Distribution of Individual BET 
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Discussion

Description of Difference:
Grape Juice:

Described as “dirty”, “musty”, “earthy”
Compound tentatively identified as 
methylanthranilate

Wine (Pickering et al., 2004)

Described as “green pepper”, “asparagus”
Identified compound as methoxypyrazine



Discussion

Methylanthranilate
Contributes to “foxy” character of grape juice
Also produced by lady beetles under stress
Generates many research questions:

Differences in MALB defense compounds
Differences between wine and grape juice
Specific differences in tainted grape juice



Conclusions

Presence of MALB influenced aroma of 
grape juice at 1.8 MALB/L
Comparable to results seen in wine

Originally believed a higher concentration would 
be required to compete with Concord aroma



Questions? 
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