Combined DNA, toxicological and heavy metal analyses provides an
auditing toolkit to improve pharmacovigilance of traditional Chinese

medicine (TCM).
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Table S1 TCM products purchased for this study from Adelaide, South Australia, including sample ID, medicinal type and listed package ingredients.

Sample Medicinal | AUSTL
1D type number | Ingredients listed on packagin
yp g p ging
TCM 1 Capsules | No None listed
TCM 2 Tablets Yes Scutellaria baicalensis root, Xanthium sibiricum seed, Magnolia liliflora flower bud, Lonicera japonica flower, Atractylodes macrocephela root, Mentha
haplocalyx leaf, Angelica dahurica root
TCM 3 Tablet Ye Xanthium sibiricum seed, Angelica dahurica root, Platycodon grandiflorum root, Magnolia liliflora flower bud, Schizonepeta tonuifolia herb, Ledebouriella
a S S divaricata root, Chrysanthemum sinense flower, Anemarrhena asphodel lids fruit, Forsythia suspensa fruit, Shizandra chinensis
TCM 4 Pills No None listed
TCM 5 Pills No Radix notoginseng, Corex eucommiae, Radix ginseng, Ginamomum cassia presl, Olibanam, Herba taxilli, Fructose schisandrae, Radix angelicae pubescentis
TCM 6 Pill v Herbal powder, Angelica polymorpha root, Codonpsis pilosura root, Polygonatum sibirica rhizome, Polygamy sibirica root, Atractylodes macrocephela
His s rhizome, Poria cocos fruit body, Zizyphus jujube fruit, Glycyrrhiza urlensis root, Fructose, glucose, sucrose (from honey)
TCM 7 Pill Ye Herbal powder, Codonopsis pilosura root, Astragalus membranaceus root, Paconia lactiflora root, Atractylodes macrocephela rhizome, Poria cocos fruit body,
S S Rehmannia glutinosa root, Angelica polymorpha root, Cinnamomum cassia branch, Glycyrrhiza uralensis root
Achryanthes bidentata root, Anemarrhena asphodeloids root, Angelica polymorpha root, Angelica pubenscens root, Astragalus membranaceus root,
TCM 8 Pill N Atractylodes macrocephela root, Chaenomeles specious fruit, Cuscuta hygrophilae seed, Cynomorium songariorum stern, Dipsacus asper root, Eucommia
1S 0 ulmoides stern bark, Gentians macrophylla root, Ledebouriella divaricata root, Lycium barbarym fruit, Notoperyguim incisium root, Paenoia lactiflora root,
Panax ginseng root, Phellodendron amurense stem bark, Poria cocos root, Psoralea coryliliflora fruit, Rhemmania glutinosa root, Sugars from honey
TCM 9 Pill v Herbal powder, Astragalus membranaceus, Glycyrrhiza uralensis root and rhizome, Codonopsis pilosula root, Atractylodes macrophala rhizome, Angelica
His es polymorpha root, Citrus reiculata frui peri, Cimifuga heracleifolia root, Ziziphus jujuba fruit, Zingiber offinale rhizome, Glucose, sucrose from licorice
TCM 10 | Flakes No None listed
Eritrea japonica leaf, Angelica dahurica root, Fritillaries thundbergii bulb, Peucedanum praeruptorum root, Xanthium sibiricum fruit, Scutellaria baicalensis
TCM 11 Tea bags No root, Pinellia ternata tuber, Glycyrrhiza uralensis root, Cynanchum stauntonii root, rhizome, Ephedra sinica stem, Morus alba root skin, Perilla frutesciens leaf,
Poria cocos fruit, Citrus reticulata fruit peri.
TCM 12 Capsules Yes Zizyphus spinosa fruit flesh, Poria cocos root, Polygonum multiflorum stem, Schisandra chinensis fruit, Polygala sibirica root
Radix gentiane macrophyllae, Cortex eucommiae, Radix polygoni sue multiflori, Rhizome ligustici, Radix notoginseng, Epimedium grandiflora, Spatholobus
TCM 13 Tea bacs No suberectus, Radix astragati seu hedysari, Fructus lycii, Fructus rubi, Semen cuscutae, Rosae cuscutae, Fructus mori, Fructus comi, Fructus hordei germinatns,
g Clematis chinensis, Radix rehmanniue, Nelumbo nucifera, Poria, Rhizoma dioscoreae, Semen sesami, Ramulus loranthi, Radix glycyrrhizae
TCM 14 | Pills No None listed




Table S1 continued

Sample | Medicinal | AUSTL | Ingredients listed on packaging
1D type number
Zizyphus jujuba fruit, Poria cocos fruit body, Paeonia lactiflora root, Polygonum multiforum tuber, Glycyrrhiza uralensis root, rhizome, Ophiopogon japonicus
TCM 15 Pills Yes tuber, Biota orientalis seed, Curcuma aromatica tuber, Pimellia ternata rhizome, Chrysanthemum indicum flower, Polygala sibirica root, Schizandra chinensis
fruit, Zizyphus spinosa seed
) Herbal powder, Rehmannia glutinosa root, Dioscorea opposita rhizome, Cornus offcinalsis fruit flesh, Paeonia suffruiticosa root bark, Portia cocos fruit body,
TCM 16 Pills No Alisma orientale tuber
. li
TCM 17 Drink No None listed
None listed
TCM 18 Capsules | No
TCM 19 | Capsules | No None listed
TCM 20 | Capsules | No Cordyceps, Ganoderma
TCM 21 Capsules | No None listed
Zizyphus jujuba seed, Anemarrhena asphodeloides rhizome, Salvia miltiorrhiza root and rhizome, Polygala sibirica root, Biota orientalis seed, Atractylodes
TCM 22 Capsules Yes macrocephela rhizome, Glycyrrhiza uralensis root and rhizome, Panax ginseng root and rhizome, Ophipogon japonicus root tuber, Schizandra chinensis fruit,
Morus alba fruit, Poria cocos white fruit
Paeonia lactiflora root, Ligusticum wallichii root, Carthamus tinctorius flower, Poria cocos root, Sitesbeckia orientalis whole plant, Notopterygium incisium
TCM 23 Pills Yes root, Lonicera japonica flower, Citrus reticulata peel, Angelica polymorpha root, Rehmannia glutinosa root, Atractylodes lancea root, Achyranthes bidentata
root, Ledebouriella seseloides root, Atractylodes macrocephela rhizome, Glycyrrhiza uralensis root
Astragalus membranaceus, Ophiopogon, Poria cocos, Licorice, Cornus officinalissieber, Reb tea
TCM 24 Tea bags No
Fructus schinsandrae, Caulks spatnolobi, Rhizoma anemarrgenae, Rhizoma ligustici chuanxiong, Rhizoma acori graminei, Radix polygoni multiflori, Radix
astragati seu hedysari, Fructus lycii, Fructus mori, Radix adenophorae strictae, Radix regmanniue, Polygonum multiflorum, Rhizoma polygonal odorati, Semen
TCM 25 Tea bags No . . . . . . . . . LD . .
raphani, Fructus hordei germaniatus, Flos lonicerae, Herba exliptae, Rhizoma alismatis, Nelumbo nucifera, Semen ziziphi spinosae, Poria, Semen sesami,
Radix glycyrrhizae
Fructus xanhii, Radix angelicae dahuricae, Flos magnoliae, Rhizoma ligustici chuanxiong, Herba menthae, Radix astragali seu hedysari, Rhizoma
TCM 26 Tea bags No anemarrhenae, Fructus hordei germinatus, Semen cassiae, Semen raphani, Radix alismatis, Folium mori, Flos lonicerae, Bulbus fritillariae thunbergii, Nelumbo

nucifera, Poria, Semen sesami, Rhizoma dioscoreae, Radix glycyrrhixsae




Table S2. List of primers used in this study for generating fusion tagged amplicons for next generation sequencing (NGS)

Primer Name Target Primer Sequence (5'-3") Annealing temp. Product size Source
Titanium Primer A Sequencing primer CGTATCGCCTCCCTCGCGCCATCAG N/A (Roche)
Titanium Primer B CTATGCGCCTTGCCAGCCCGCTCAG N/A

Ion Torrent A Sequencing primer CCATCTCATCCCTGCGTGTCTCCGACTCAG N/A (Life Technologies)

Ton Torrent P1 CCTCTCTATGGGCAGTCGGTGAT N/A

trnl g Plant species GGGCAATCCTGAGCCAA 50-70 bp (Tabeglet’zgo";ssac et
trnL h CCATTGAGTCTCTGCACCTATC 52°C
rbel hlaF Plant species GGCAGCATTCCGAGTAACTCCTC 80-100 bp (Pomzrl’ Ifggfglter et
rbeL h2aR CGTCCTTTGTAACGATCAAG 52°C
16S maml Mammalian species CGGTTGGGGTGACCTCGGA 90-100 bp (Taylor 1996)
16S mam?2 GCTGTTATCCCTAGGGTAACT 57°C

Individual fusion primers consisted of a forward or reverse sequencing primer followed by a 6-8 bp multiplex identifier (MID) tag, and one of the above

gene specific primer sequences.



Table S3. Dosage instructions and sample weights of the 26 traditional Chinese
medicines (TCMs) tested in this study.

Sample ID Dose Weight (g)
TCM1 2-3 capsules, 2 times daily 0.527
TCM2 3-5 tablets, 3timesaday [0.366
TCM3 3-4 tablets, 3 times daily 0.559
TCMA4 2 bottles are to be taken 0.029

once every two hours, 4
times daily. 1/2 a bottle for
children. (1 bottle contains
about 2.3g of pills)

TCM5 4-5 pills, 4 times daily with 0.138
warm water
TCM6 8 pills, 3 times daily, half to |0.164

one hour before meals
with warm water

TCM7 8 pills, 3 times daily, half to |0.168
one hour before meals
with warm water

TCM8 30- 60 pills each time, 2 0.101
times a day with warm or
light salty water

TCM9 8 pills, 3 times daily, half to |0.191
one hour before meals
with warm water

TCM10 From the internet: one 10g [N/A
sachet made into a tea
TCM11 Add 1 to 2 tea bags into 3.23

150ml boiled water. Leave
for 5 min and then drink.
Drink 2 to 3 times a day.

TCM12 3 capsules, 3 times daily 0.592

TCM13 4 tea bags in 1 litre of 4.45
water. Boil for 5 minutes

TCM14 Once a day, 1-2 capsules 0.261

each time. To be taken just
before going to bed, with
cool boiled water

TCM15 15 pills, 3 times daily, half [0.181
to one hour before meals
with warm water

TCM16 8 pills, 3 times daily, half to |0.182
one hour before meals
with warm water

TCM17 No English translation N/A




TCM18 1-2 capsules each time. 0.378
Take before sleep.

TCM19 1-2 capsules every night 0.313
before sleep

TCM20 1 capsule, 2 times a day or [0.559
take as often as needed.
(Maximum: 2-4 capsules
per day)

TCM21 No English translation 0.447

TCM22 3-4 capsules, 2 a day. If 0.344
necessary, 1 or 2 capsules
more before sleep.

TCM23 8 pills, 3 times daily, 30 0.192
min or 1 hour away from
meals with 250ml of water

TCM24 4 tea bags in 1 litre of 4.54
water. Boil for 5 minutes

TCM25 4 tea bags in 1 litre of 4.73
water. Boil for 5 minutes

TCM26 4 tea bags in 1 litre of 4.55

water. Boil for 5 minutes




Table S4. Heavy metal results from SF-ICP-MS analysis of 25 traditional Chinese medicines (TCMs) tested in this study
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% B.D.L. Denotes that the concentration of an element in this sample 1s Below Detection Limits




