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Degradation and Glycosylation of Cucurbitacins during Extraction

from Cucurbitaceous Plants
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Cucurbitacins are tetracyclic triterpenes, known as bitter principles of Cucurbitaceae plants. Zucchini homogenates
have been reported to have low recoveries of Cucurbitacins in the analysis. In this study, the cause of this low recovery
was investigated. Cucurbitacins (Cucurbitacin B, D, E, I, and elaterinide) was added to zucchini samples and the
recovery was examined by varying the time of standing after addition. Since the recovery of cucurbitacins improved
with the addition of acid or heating, it was assumed that the enzyme was responsible for the low recovery. When
cucurbitacin B was added, it was presumed to be converted to cucurbitacin D by the hydrolytic enzyme. Furthermore,
when cucurbitacin E was added, a part of cucurbitacin E was converted to cucurbitacin I by hydrolytic enzymes, and a

part was converted to elaterinide (cucurbitacin E 2- O-glucoside) by glycosyltransferases. The recoveries were improved

by cutting the samples into cubes instead of by homogenization.
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Table 1 LC-MS/MS operating conditions
GL Sciences

LC parameters Column Inertsil ODS-3 (150 mmx3.0 mm, 3 pm)
Mobile phase A® 10 mmol/L ammonium formate, B: acetonitrile
Gradient elution A:B = 60:40 (0 min) — 60:40 (3 min) — 30:70 (10 min)
— 30:70 (20 min) — 60:40 (20.01 min)
Flow rate 0.30 mL/min
Column temperature 40C
Injection volume 5ulL
MS parameters Tonization mode ESI (Positive)
Curtain Gas 40 psi
Collision Gas 6 psi
TonSpary Voltage 5500 V
TurbolonSpray teperature 300°C
Ion Source Gas 1 60 psi
Ton Source Gas 2 80 psi

Tonization parameters of analyte

Cucurbitacin B Quantifier ~ Q1: 576.33, Q3: 499.30 (DP: 21V, CE: 19V, CXP: 14 V)
Qualifier Q1: 576.33, Q3: 481.20 (DP: 21V, CE: 27V, CXP: 16 V)

Cucurbitacin D Quantifier = Q1: 534.35, Q3: 499.20 (DP: 1V, CE: 19V, CXP: 14 V)
Qualifier Q1: 534.35, Q3: 481.10 (DP: 1V, CE: 23V, CXP: 14 V)

Cucurbitacin E  Quantifier ~ Q1: 574.32, Q3: 497.30 (DP: 56 V, CE: 19V, CXP: 14 V)
Qualifier Q1:574.32, Q3: 479.20 (DP: 56 V, CE: 27 V, CXP: 16 V)

CucurbitacinI ~ Quantifier = Q1:532.33, Q3: 497.20 (DP: 11V, CE: 19V, CXP: 14 V)
Qualifier Q1:532.33, Q3: 479.10 (DP: 11V, CE: 23V, CXP: 14 V)

Elaterinide Quantifier Q1:736.37, Q3: 497.30 (DP: 1V, CE: 23V, CXP: 14 V)
Qualifier Q1:736.37, Q3: 479.10 (DP: 1V, CE: 33 V, CXP: 14 V)
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Table 2 Recoveries of cucurbitacins in zucchini homogenate

Recovery (%)

Sample
Cucurbitacin B Cucurbitacin D Cucurbitacin E  Cucurbitacin I  Elaterinide
(DZucchini homogenate 2 + 04 167 + 0.9 0.1 +0.03 152 + 2 7+ 08
(@Zucchini homogenate + HC1 97 + 3 97 + 0.5 95 +3 100 £ 2 97+ 2
(®Zucchini homogenate + Water 0.5+ 0.1 168 + 4 0.03 £ 0.003 172 + 1 5+ 0.5
@®Zucchini homogenate (Microwaved) 87 + 1 85 + 2 77 +3 75+ 1 95+ 5
(n=3, mean + SD)
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Fig.7 Recoveries of cucurbitacins in homogenized samples
of zucchini for different periods of standing after
standard addition of cucurbitacin B (7=1)
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Table 3 Recoveries of cucurbitacins in microwaved zucchini homogenate

Recovery (%)

Sample
Cucurbitacin B Cucurbitacin D Cucurbitacin E Cucurbitacin I Elaterinide
(DZucchini homogenate 0 =0 0+ 0 0.18 + 0.03 62 + 0.6 0.31 + 0.01
@Zucchini homogenate 0+ 0 81 1 046 £ 006 0 %0
(Microwaved)
(n=3, mean + SD)
Table 4 Recoveries of cucurbitacins in diced samples of vegetables
Recovery (%)
Sample
Cucurbitacin B Cucurbitacin D Cucurbitacin E Cucurbitacin I Elaterinide
(DZucchini 98 =+ 1 89 + 2 93 =+ 3 9% <+ 2 95 + 3
@Cucumber 95 =+ 2 90 + 2 922 =+ 3 94 <+ 2 93 + 1
@Melon 95 =+ 2 8 + 0.7 93 =+ 1 93 + 3 94 + 2
(n=3, mean + SD)
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Table 5 Recoveries of cucurbitacins in vegetable homogenates

Recovery (%)

Sample

Cucurbitacin B Cucurbitacin D Cucurbitacin E Cucurbitacin 1 Elaterinide
DCucumber 93 + 3 92 + 3 104 + 3 91 + 2 98 + 2
@Melon 61 + 1 61 + 3 46 + 2 50 + 3 93 + 0.9
®Goya 101 + 2 172 £ 6 | + 2 148 + 3 114 + 3
@Pumpkin 04 + 005 3+ 04 02 = 0.04 09 + 0.3 1 + 003
(®Cabbage 88 + 1 88 + 0.9 8 + 3 82 + 06 100 + 2
®Eggplant 97 = 2 92 + 0.9 101 = 10 97 = 2 102 + 0.8

(n=3, mean + SD)
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