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Analysis of Functional Ingredient Contents of Dioscorea and Aerial Bulbil
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Abstract

This study was conducted to establish a new assay, LC-MSMS, and the performance of Allantoin
and Diosgenin, which are the active ingredients in Dioscorea and aerial bulblet. First of all, the test
is tested by different extraction methods. For both Allantoin and Diosgenin, reflux-extraction yielded
higher yields than sonication-extraction. Bulblet was collected in total 4 times to see the trend of its
content. Allantoin was detected in all parts including Dioscorea and bulblet. Most of allantoin was
higher in Dioscorea than bulbil, and there was no significant difference by harvesting time. Diosgenin
was not found in Dioscorea and was small in bulblet, but it was the highest in the early stage and
the content tended to decrease as it matured. The stem and leaves contained Allantoin and Diosgenin,

but very little.
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Fig. 1. Chemical structure of Allantoin.
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Fig. 2. Chemical structure of Diosgenin.
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Table 1. Condition of UPLC—MSMS for Allantoin, Diosgenin

Parameter Allantoin Diosgenin
Injection volume 5ul 5ul
Column BEH Amide 1.7 ym BEH Cis 1.7 ym

2.1x100 mm 2.1x100 mm
Column temperature 40C 40C
Flow rate 0.4 mL/min 0.4 mL/min

A: 0.1% formic acid in Water

Mobile phase

Ionization Mode

B: 0.1% formic acid in ACN

A: 0.1% formic acid in Water

B: MeOH

ESI (Electrospray lonization), Positive

Type Multiple reaction monitoring (MRM)
Time (min) A B Time (min) A B
Initial 0 100 Initial 5 95
1 0 100 1 5 95
Gradiant
raciant program 5.5 50 50 5.5 100 0
7.5 50 50 7.5 100 0
7.6 0 100 7.6 5 95
10 0 100 10 5 95
Precursor ion Product ions Cone voltage Collision energy
(m/z) (m/z) ) V)
159.05 61.00 15 15
Allantoin
159.05 116.00 15 10
415.50 253.20 25 25
Diosgenin
415.50 271.20 25 15
ol2H|. utatsl - 23l - AXY - 28u - 46T - ol 47
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Fig.1. Calibration curve and UPLC chromatogram of Allantoin standard solution.
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Fig.2. Calibration curve and UPLC chromatogram of Diosgenin standard solution.
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Fig. 3. Contents of Alantoin in aerial bulbil by extraction methods.

800

600

400

200

Amount of Diosgenin(ppb)

Extrations methods

706.8

110.1 Sonication

8.26 9.14 108 10.15

Date of sampling

Fig. 4. Contents of Diosgenin in aerial bulbil by extraction methods.
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