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Bioactive compoul Plant organ

Onion (Allium cepa)
Quercetin Bulb, bulb peel, foliage

Sulfur Compounds
Saponins.

Flavonoids

Alk(en)yl Cysteine Sulfoxides

Garlic (Allium sativum)
Allicin Bulb, bulb peel, foliage

Ajoene
Sulfur Compounds (Diallyl Disulfide, Diallyl
Sulfide, $-Allylcysteine)

Chives (Allium schoenoprasum)
Al

Pseudo stem, foliage

Quercetin

Leek (Allium ampeloprasum)

Allicin Pseudo stem, foliage

Quercetin

Sulfides

Flavonoids

Welsh onion (Allium fistulosum)

Quercetin Pseudo stem, foliage

Al

Sulfur Compounds

Flavonoids

Edible Allium spp.

Allium fragrance

Allium chinense

Allium sativim

Allium cepa

Medicinal properties

Antioxidant, anti-inflammatory, anticancer

Antimicrobial, cardiovascular health, anticancer

Antimicrobial, cholesterol-lowering

Antioxidant, cardioprotective, anticancer

Antioxidant, antihypertensive, antiplatelet

Antimicrobial, antioxidant, anti-inflammatory,

antitumor
Antimicrobial, anticoagulant

Anti-cancer, Antioxidant, anti-inflammatory,

cardioprotective, liver protective, neuroprotective

Antimicrobial, anti-inflammatory, antioxidant,

cardiovascular benefits

Antioxidant, anti-inflammatory, antihistamine,

anticancer, anti-diabetic

Antimicrobial, anti-inflammatory, antioxidant

Anti-inflammatory, antioxidant, antihypertensive
Cardioprotective, anti-inflammatory

Antioxidant, anti-inflammatory, anticancer

Antioxidant, Anti-inflammatory, Anticancer

Antibacterial, Antifungal, Antioxidant

Cardioprotective, Anticancer, Detoxifying

Anti-inflammatory, Antioxidant

Allium schoenoprasum

A. cepa var. aggregatum

Mode of action

Inhibits free radical formation, reduces inflammation
markers, induces apoptosis in cancer cells

Inhibits microbial growth, reduces cholesterol,

induces cancer cell death

Disrupts microbial cell membranes, inhibits

cholesterol absorption in the intestines

Scavenges free radicals, enhances nitric oxide

production, inhibits cancer proliferation
Reduces oxidative stress, lowers blood pressure,

inhibits platelet aggregation

Inhibits bacterial enzyme activity, reduces oxidative
stress, modulates inflammatory pathways

Inhibits platelet aggregation, has antifungal properties
Lowers cholesterol and blood pressure level, has anti-
inflammatory and anticancer properties.

Induces apoptosis in cancer cells and inhibits tumor

growth; neutralizes free radicals.

Inhibits bacterial growth, reduces inflammation and
oxidative stress.

Scavenges fiee radicals, reduces inflammation, and
inhibits histamine release. Inhibit cancer cell

proliferation.

Inhibits microbial growth by disrupting cellular
processes and has anti-inflammatory cffects by
reducing cytokine production.

Scavenges firee radicals and inhibits inflammatory

pathways, relaxes blood vessels, reduce blood pressure.

hance cardiovascular health by improving lipid
profiles and reduce inflammation.
Modulate cell signaling pathways, reduce oxidative

stress, and inhibit cancer cell proliferation.

Scavenges free radicals, inhibits inflammatory

pathways, induces apoptosis in cancer cells

Inhibits microbial enzyme activities, reduces oxidative

stress

Modulates detoxification enzymes, inhibits tumor

growth, protects cardiovascular health

Reduces inflammation, scavenges reactive oxygen species

Allium tuberosum

Allium ampeloprasum
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Ingredient

Isorhamnetin

Cancer

Gastric cancer

Colorectal cancer

Gallbladder carcinoma

Pancreatic cancer

Ovarian cancer

Prostatic cancer

Bladder cancer

Breast cancer

Lung cancer

Endometrial cancer

Melanoma

Cervical cancer

Mechanism

‘The up-regulation of cytochrome ¢, Bax/Bel-2 and cytochrome c in cytoplasm, and cleaved-Caspase3 and PARP lead to the imbalance of mitochondrial

homeostasis and apoptosis.

‘The expression of CSK is induced to inhibit oncogenic Src activity and f-catenin nuclear translocation.

Block G2/M phase; up-regulate the expression of p53 and down-regulate the expression of p-PI3K and p-AKT.

Inhibit the activity of Ras/MAPK pathway; S-phase block; inhibit cell migration.

Inhibit cell viability, proliferation and invasion; down-regulate the expression of MMP2 and MMP9 proteins.

inhi

Promote cell apoptosis; cell migration and invasion; the activation of PI3K/AKUmTOR pathway is inhibited, and the expression of downstream

regulatory factors of apoptosis is changed.

Inhibit cellactivity; induce cell G2/M phase arrest and apoptosis; increase ROS production and decrease ATP content; decrease mitochondrial membrane

potential and activate AMPK signaling pathway.

Inhibit the proliferation of tumor cells and induce apoptosis; the levels of p-Akt, p-mTOR, p-MEK1/2, p-ERK1/2, Bel-2 and Bel-xL are down-regulated,
and the level of cleaved-Caspase 3 is up-regulated.

Inhibit cell proliferation, adhesion, migration and invasion; inhibit MMP-2 and MMP-9 enzyme activities; inhibit the expression of EMT markers.

Inhibit cel proliferation and metastasis; cell cycle arrest is in G2/M phase; promote cell apoptosis; raise the ROS level

Inhibit cell proliferation and migration; induce cell apoptosis.

Inhibit cell proliferati
Cdc25C, Cde2 and cyclin B1.

cell eycle stagnate in G2/M phase; up-regulate the expression of phosphorylated Chk2 (Thr68); down-regulate the expression of

Phenotype
Apoptosis

Inflammation
Apoptosis
Metastasis
Proliferation
Apoptosis
Migration
Proliferation
Migration
Invasion
Apoptosis
Migration
Invasion
Proliferation
Apoptosis
Proliferation
Apoptosis
Proliferation
Migration
Invasion
Apoptosis
Proliferation
Migration
Invasion
Proliferation
Migration
Apoptosis

Proliferation
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Ingredient ~ Cancer Mechanism Phenotype References

Colorectal cancer ~ Cell cycle stagnation in § phase; induce apoptosis. Apoptosis 0
. Activate the autophagy and autophagy flow; decrease the protein levels of p-AKT, mTOR, p70S6K and 4EBP1; the protein levels of p-JNK, ERK1/2 and Apoptosis -
iver cancer
P38MAPK are increased; inhibit proliferation; induce apoptosis. Proliferation

Proliferation

Down-regulate the expression of ¢-Myc and inhibite cell proliferation; decrease the level of TGF-B1 and inhibite epithelial interstitial transformation, thereby ~~ Apoptosis
Pancreatic cancer ¢2)
inhibiting cell migration and invasion; induce apoptosis. Migration
Invasion
Gastric cancer Increase phosphorylation levels of p38, NK and ERK; increase Caspase-3 activity; induce apoptosis. Apoptosis 3)
Esophageal Proliferation
Inhibit proliferation; promote apoptosis. (34)
Quercetin carcinoma Apoptosis
Proliferation
Ovarian cancer | Inhibit cell proliferations induce cell apoptosis; the cell cycle is stuck in the G1 phase. X 9
Apoptosis
Prostatic cancer | Reduce cell viability and induce apoptosis. Apoptosis (6)
Proliferation
Breast cancer Inhibit el proliferation and clleycle artest in sub-G1 phase;thelevels of p53 and p21 are up-regulated, and the expresion lvelsof VEGE are down-regulated. 7
\poptosis
Lung cancer Inhibit cell proliferation and induce cell apoptosis; autophagy is induced. Apoptosis %)

Proliferation
Cervical cancer | Decrease cell viability; cell cycle arrest occurred in G2/M phase; inhibit cell migration; increase Caspase 3 activity; induce cell apoptosis. Migration 9

Apoptosis
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Ingredient

Gallic acid

Esophageal carcinoma

Colorectal cancer
Gastric cancer

Pancreatic cancer

Ovarian cancer

Breast cancer

Bladder cancer

Cervical cancer
Lung cancer

Nasopharyngeal carcinoma

Prostatic cancer

Brain glioma

Osteosarcoma

Oral cancer

Mechanism

Reduce survival rates; inhibit cel colony formation; inhibit migration; promote apoptosis; enhance ROS level; the expression of Bax, Caspase-3

and Caspase-9 are up-regulated, while the expression of Bel-2, eyclin D1 and cyclin D3 are down-regulated.

Inhi

umor growth; promote tumor apoptosis; the levels of p-SRC, p-EGFR, p-STAT3 and p-AKT are down-regulated.

Inhibit cell viability and migration; Inhibit the expression of MMP-2/9; down- regulated the expression of PI3K, AKT-1 and p-AKT.
Inhibit proliferation; promote apoptosis; decrease Aqm; up-regulated the expression of Bax and down-regulated the expression of Bel-2.

Inhibit cell viabilty; promote cell apoptosis; the activity of Caspase-3/7 are increased, and the levels of cleaved-Caspase-3, Bad, Bax and p53 are

up-regulated; the cell cycle is blocked in the $/G2 phase.

Inhibit cel viabilty; cel cycle § phase arrest; induce cell apoptosis; reduce MMP level; promote ROS generation.

Inhibit cell proliferation and fatty acid synthesis; cell cycle G2/M phase arrest; inhibit cell migration and invasion.

Decrease cell viabilty; inhibit cell proliferation, migration, invasion, and angiogenesis.

Inhibit cel viabilty; induce cell cycle arrest and apoptosis.

Inhibit cell migration and matrix invasion; the expression of MMP-1, AP-1 and Est-1 are down-regulated, and the expression of TIMP-1is
increased.

Decrease cell viabilty; induce cell apoptosis; antiangiogenesis.

Decrease cell viability; inhs wasion and the formation of rat brain endothelial cell tube.

el proliferation, migration,

Inhibit cell viabilty; induce cell apoptosis and cycle arrest; inhibit cll invasion and migration.

Induce cell apoposis.

Phenotype

Apoptosis
Migration
Proliferation
Proliferation
Apoptosis
Migration
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Apoptosis

Apoptosis

Proliferation
Apoptosis
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Inhibit proliferation and induce apoptosis; the expression of P53 and Bad are up-regulated, while the expression of Cyclin DI, Bel-xl, TNF-a and IL-1f are
Liver cancer Proliferation (59)
down-regulated.
Inflammation

Colorectal cancer Inhibit cell viabilty; increase ROS level and decrease RSH level; down-regulated HO-1 expression and up-regulated p21 expression. Apoptosis
Esophageal carcinoma | The expression of COX-2, iNOS, p-NF-xB, sEH and PTX3 are decreased. Inflammation
Protocatechuic
Apoptosis
acid Inhibit cell proliferation and promote cell apoptosis; increase the expression of P53 and decrease the expression level of Bel-2. g &)
Gastric cancer Proliferation
Inhibit cell migration and invasion; the mRNA expression of MMP-2 is decreased and the mRNA expression of TIMP-2 i increased. Migration
Melanoma Inhibit cell invasion; increase the expression of MMP, RhoB and PKCe; down-regulated the expression of Ras and p-Akt. Invasion
Migration
Breast cancer Inhibit cell migration and invasion. (9

Invasion
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Molecular Formula  C15H1007 Molecular Formula  C16H1207
PubChem CID 5280343 PubChem CID 5281654

Quercetin) Isorhamnetin

‘Gallic acid] Protocatechuic acid

Molecular Formula  C7TH605. Molecular Formula  C7TH604
PubChem CID 370 PubChem CID 7
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ID Ingredient

S ent-Epicatechin
S2 quercetin

S35 isorhamnetin
S|4 beta-sitosterol
S5 sitosterol

SJ6 kaempferol

s7 EA

S8 Stigmasterol
9 (#)-catechin
§j0 | CIR

11 pelargonidin
|12 ZINC04073977
Sj13 Mandenol

|14 24-epicampesterol
S5 LAN

Sj16  rhein

(38,5R,108,13R,14R,17R)-17-(1R)-1,5-dimethyl-4-methylenchexyl-
SI17 44,1013, 14-pentamethyl-2.3,5,6,7,11,12,15,16,17-decahydro- 1H-

cyclopentaaphenanthren-3-ol
SJI8  beta-carotene

§)19 57-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one
§J20 Schottenol

S)21  14-methyl-alpha-sitosterol

22 ergostenol
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Components  Range Equation of  Correlation

(ng) linearity coefficient

Gallic acid 84.80~0.85  y=5866x+103096
p-Hydroxybenzyl | 214.80~215 | y=73435x ~32999
alcohol

Protocatechuicacid | 120.64~121 9,782x +1.5104

p-Hydroxybenzoic | 459.20~459 | y=38329x —249.23 R =09995
acid

Chlorogenic acid 4240~424 | y=139,250x-21182 =09998
Vanillic acid 137.20~137 | y=41,022x-205815  R*=0.9998
Caffeic acid 139.48~139 | y=45265v - 388.24 R =0.9995
Syringic acid 12640~126 | y=24056x+34514 R =0.9996
p-Coumaricacid | 21216~2.12  y=54634x ~26451 9994
Sinapic acid 4460~446 | y=158,448x~ 10019 9996
Benzoic acid 4048~405 120417x +4767 9999

Phenylaceticacid | 435.84~436  y=118.439x+69.867  R*=09998

Salicylic acid 7520~075 | y=25161x~1184 R=

9996

amic acid 707~007 | y=42053x+17.022 R=09995
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Ry

Compound I: R;=0H, R,=OH, R;=OH, R~COOH (Gallic acid)
Compound 2: Ry=H, R,=OH, R;=H, R;=OH (p-Hydroxybenzyl alcohol)
Compound 3: R=OH, R;=OH, Ry=H, R,=COOH (Protocatechuic acid)
Compound 4: Ry=H, R,=OH, R;=H, R;=COOH (p-Hydroxybenzoic acid)
Compound 7: R=OCH, R,=OH, Ry=H, Ry=COOH (Vanillic acid)
Compound 9: R=OCH;, R,=OH, R;=OCH3, R~COOH (Syringic acid)
Compound 13: Ry=H, R,=H, Ry=H, R,=COOH (Benzoic acid)
Compound 14: R,=H, R,=H, Rs=H, R4=CH,COOH (Phenylacetic acid)
OOH, R,=OH, Ry=H, R;=H (Salicylic acid)

Compound 15: R,=

Compound 5: R;=H, R,=0--D-glucoside, Ry=H,R,=OH (p-Coumaric
acid--D-glucoside)

Compound 6: R=OH, R;=OH, Ry=H, R,=Glu (Chlorogenic acid)

Compound 8: R=OH, R;=OH, Ry=H, R,=OH (Caffeic acid)

Compound 10: R,=H, R,=OH, Rs=H, Re=OH (p-Coumaric acid)

Compound 11: R;=OCH;, R;=0-B-D-glucoside, Ry=H, Ry=COOH (Vanillic acid
4-B-D-glucoside)

Compound 12: R;=0CH;, R,=OH, Ry=OCHj, Ry=OH (Sinapic acid)

Compound 16: R,=H, R,=H, Ry=H, R,=OH (Cinnamic acid)

Compound 17: R,=OCHs, R,=OH, Rs=H, R,OH (Ferulic acid.)
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Component RT (min) Parent ion Fragmentor Daughter ion Collision Polarity

(m/2) (m/2) energy (eV)

*125.0[-CHL0] 15

Gallic acid 2548 169.00 90 Negative
79.1[-CH,0] 2
*105.1[-C;H,0]" 10

p-Hydroxybenzyl alcohol 3365 1229 80 Positive
772(-CH) 15
#109.1(-CH0.)" 15

Protocatechuic acid 4896 153.00 %0 Negative
9ILI-CH,OJ 2
#93.1[-CH,0" 15

p-Hydroxybenzoic acid 7496 137.00 80 Negative
652(-CH,J- 30
*190.9[-C;H,,00)~ 15

Chlorogenic acid 8217 35315 140 Negative
852(-CHO.)" 46
*1518-CHO,)- 10

Vanillic acid 9.043 16690 80 Negative
108.2(-CH,0,] 16
*135.1(-C;H,0.) 15

Caffeicacid 9.496 1790 80 Negative
89.2(-CH,0.)- 35
*122.9[-CH,0,) 2

Syringic acid 9,800 1970 80 Negative
167.0[-C;H,0, 18
*119.2[-C:HeO 24

p-Coumaric acid 12713 1630 80 Negative
93.2[-CH;0]" 38
*208.1[-C,H,0:] 15

Sinapic acid 14226 230 80 Negative
193.0[-CoH,04]" 2
*82.0[-C:H,0] 15

Benzoicacid 15426 12212 65 Negative
77.2[-CiHs]" 26
*913(-CH,]* 15

Phenylacetic acid 16652 1350 80 Positive
65.3(-C;Hy" 40
#93.1(-CeH:0) 1

Salicylic acid 17491 1370 80 Negative
65.2(-CHy] 30
¥103.2(-CH,]- 10

Cinnamic acid 21261 1470 80 Negative
77.2(-CeHs)™ 20

“* for quantitative ions.
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