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Cantwell and Hong:  Garlic 

Quantification of alliin and allicin was performed on an HPLC system that consisted of an HP 1050 pump (Hewlett-Packard, Palo Alto, CA), Shimadzu SIL-9A auto injector (Shimadzu, Kyoto, Japan), Discovery® C18 column (5μm, 25cm x 4.6mm, Supelco, Bellafonte, PA), HP 1050 UV detector and HP 3394 integrator.  Sample preparation for analysis of alliin and allicin followed the methods of Iberl et al. (24).  Alliin was extracted from 1g garlic powder in 30ml of 50% MeOH (with 0.1% formic acid) by shaking vigorously (250rpm) for 30min at room temperature. After centrifugation at 15000rpm for 20min at 4°C, the 200μl of supernatant was derivatized in a solution of 800μl 0.14M ο-phthaldialdehyde in methanol, 200μl 1.11M tert-butylthiol in methanol, and 200μl 0.33M boric acid, adjusted to pH 9.5 by 4M sodium hydroxide.  After 1 min, the derivatized mixture was vortexed, and filtered through a 0.45μm membrane filter for HPLC injection. Alliin was separated on the column at room temperature with a 45mM phosphate buffer (pH 7.15):1,4–dioxane:acetonitrile:tetrahydrofuran eluant (70:22.5:6:1.5 w/v) at a flow of 0.7ml/min, and detected at 337nm.  Allicin was extracted from 1g garlic powder in 30ml water by shaking (250rpm) for 30min at room temperature. After centrifugation at 15000rpm for 20min at 4°C, the supernatant was injected directly onto the HPLC, separated at room temperature with acetonitrile: water: methanol (50:49:1 w/v) eluant, and detected at 254nm. For the external standards, L(+)-alliin and allicin (LKT Labs Inc., St. Paul MN) were used, and results are reported on a dry weight basis. 
Thiosulfinate concentrations were measured spectrophotometrically (25, 26). One g garlic powder was shaken with 30 ml distilled water at room temperature for 30 min. After centrifugation at 12,000 rpm for 20 min, the supernatant was diluted 10 times with water. To a 375 µL sample in a test tube on ice, or a 375 µL sample nanopure water for reference, was added 625 μL 0.8mM cysteine solution, the mixture shaken and held 10 min at room temperature.  An aliquot of 200 μL of sample/cysteine solution or water/cysteine solution was added to test tubes containing 0.8 mL of 200 μM DTNB (5,5’-dithio-bis-(2-nitrobenzoic acid) in 50mM HEPES buffer, pH 7.5.  For a blank, 200 μL of pure water was added to the DTNB tube. After shaking, test tubes stood for 10 min for color development. Absorbance was measured at 412 nm (Shimadzu UV160U spectrophotometer, Kyoto, Japan), and thiosulfinate concentrations were calculated according to Han et al. (25) and expressed on a dry weight basis. 
The same solution prepared for thiosulfinate analysis was used for pyruvate analysis (27).  Five ml TCA was added to 5ml of garlic extract.  After standing 30min, it was diluted 20 times. One ml of supernatant, 1ml 0.0125% DNPH (Dinitrophenylhydrazine in 2N HCl), and 1ml water were mixed, held at 37°C for 10 min, after which 5 ml 0.6N NaOH was added and absorbance read at 420nm. Pyruvate concentrations were calculated from a calibration curve of sodium pyruvate and expressed on a dry weight basis. 

For fructan analysis, 1 g garlic powder was extracted in 50ml water while shaking at 250rpm for 30min at 40°C. The extracts were centrifuged at 12000rpm for 20min at 4°C. After the supernatant was filtered through a 0.45μm membrane, 10μl of filtrate was injected into the HPLC for the analysis of free sugars.  An aliquot of 0.5mL 0.4N H2SO4 was added to 5 ml filtrate for determination of total sugars. After vortex mixing, the mixture was heated in boiling water for 10min, and 0.5ml 0.4N NaOH was added to the cooled mixture for neutralization. After filtering through a 0.45μm membrane, 5μl filtrate was injected into the HPLC. Free sugars and fructan sugars were separated on a SupelcogelTM Ca carbohydrate column (4.6x30mm) eluted with water at 80°C, and detected on a refractive index detector (1770, BIO-RAD, Hercules, CA). The fructan concentration was calculated as total fructose – [fructose + ½ sucrose] and reported on a dry weight basis.  
