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A Case of Food Poisoning by Potatoes Cultivated in an Elementary
School

Naoki YOSHIOKA™ and Hiroto YOMO

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science, 1819-14,
Kanno Kanno-cho, Kakogawa 675-0003, Japan

We report a case of solanine poisoning occurred at an elementary school in Hyogo prefecture in 2019. Thirty
elementary school students and 3 teachers ate boiled potatoes cultivated in the school garden. After eating, the
symptoms including stomachache, nausea and vertigo were observed among 16 students.

Potato glycoalkaloids (PGAs) including a-solanine and o-chaconine in potatoes cause food poisoning. Potato samples
they ate in the case were not available. PGAs in the potato samples cultivated in the same garden were analyzed by

LC-MS/MS. In the samples, 26-45 mg/100 g of PGAs (a-solanine and a-chaconine) were detected.
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Fig.1  Chemical structures of a-solanine and
a-chaconine
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Table 1 LC-MS/MS parameters

LC parameters Column
Mobile phase
Flow rate
Column temperature
Injection volume

MS parameters Tonization mode

Curtain Gas

Collision Gas

TonSpary Voltage

TurbolonSpray teperature

Ton Source Gas 1

Ton Source Gas 2

Tonization parameters of analytes
a-solanine (Quantification)
a-solanine (Qualification)
a-chaconine (Quantification)
a-chaconine (Qualification)

GL sciences Inertsil ODS-3 (150 mmx3.0 mm, 8 pm)
acetonitrile:0.1% formic acid = 25:75

0.3 mL/min

40°C

1uL

ESI (Positive)
20 psi

9 psi

5000 V

650°C

30 psi

80 psi

Q1:868.4, Q3: 398.4 (DP:201 V, CE:95 V, CXP 14 V)
Q1:868.4, Q3: 722.5 (DP:201V, CE:93 V, CXP 22 V)
Q1:852.4, Q3: 706.5 (DP:171 V, CE:93 V, CXP 10 V)
Q1:852.4, Q3: 398.4 (DP:171V, CE:103V, CXP 12V)
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Table 2 Contents of PGAs in potato samples and gastric lavage fluid from the food poisoning case

Average weight

Concentration (mg/100g)

Sample . PGAs (Sum of

per piece (g) a-Solanine a-Chaconine a-solanine and

a-chaconine)
Unharvested potatoes (large) 98 6.9 19 26
Unharvested potatoes (large, peeled) 86 2.5 6.2 8.7
Unharvested potatoes (large, skin) — 68 180 240
Unharvested potatoes (medium) 58 12 31 44
Unharvested potatoes (small) 23 14 32 45
Skins of potatoes used for cooking class (1) — 34 82 120
Skins of potatoes used for cooking class (2) — 43 110 150
Gastric lavage fluid of the patient — 0.0016 pg/g 0.0077 pg/g 0.0093 pg/g

Table 3 Contents of PGAs in potato samples purchased at local markets and cultivated in kitchen gardens

Concentration (mg/100g)

Sample Averagg weight PGAs (Sum of

per piece (g) o-Solanine o-Chaconine a-solanine and

a-chaconine)
Commercially available potatoes (1) 95 5.6 13 19
""(-J-t-)mmercially available potatoes (2) 4.5 9.9 14
Commercially available potatoes (2) (peeled) 130 1.3 1.6 2.8
Commercially available potatoes (2) (skin) 39 93 130
----(-J-émmercially available potatoes (3) 65 5.2 12 17
Potatoes cultivated in kitchen gardens (turned green) 33 32 49 81
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Fig.2 LC-MS/MS chromatograms obtained from 0.01 pg/mL standard solution (A) and unharvested potatoes

(small) sample (B)
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1: a-solanine, 2: a-chaconine
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