Phytochemistry
of edible plants




The origins of pharmacognosy

— The universal role of plants in the treatment of disease
— Example

— Western medicine (Mesopotamia and Egypt)

— Ayurvedic (Western asia)

— The Egyptian Papyrus Ebers c. 1600 BC.
— Materia Medica m— Pharmacology

\ Pharmacognosy



“What is Pharmacognosy?”

— Pharmacon=  drug
— Gignoso = toacquire knowledge

— It’s mean “knowledge or science of drugs”




The scope and practice of
pharmacognosy

— Alphabetical

— Taxonomic

— Morphological

— Pharmacological or Therapeutic

— Chemical
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LYCOPENE

OBESITY,
METABOLIC
SYNDROME
ATHEROSCLEROSIS, HEART CANCER OF THE BREAST,
AND VASCULAR DISEASE OVARIES, UTERUS

CATARACT ASTHMA

MELANOMA INFERTILITY

PROSTATE CANCER LUNG CANCER

CANCER OF THE
STOMACH AND
PANCREAS
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1. 315 ugugl (Primary metabolites)

2. ®13Us 8ﬂ’e’)‘]J1qa EJQﬁ (Secondary metabolites)
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AT2UIUMTFUATIZHANTUTLABUIMANEENIN “Primary metabolism”
Metabolites iMa1i9z iU uSIuAoMIms TNV s adiey (growth and
development)
EFGIGRE
1. Carbohydrate
2. Lipid

3. Protein and amino acid
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¢ Alkaloids

Phenolic compounds

Terpenoids and Steroids

Other glycosides



Primary metabolites

Carbohydrate
X Sugar
X Polysaccharide
4 Strach
4 Cellulose
v Inulin

‘/ mannan



Primary metabolites

Carbohydrate
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Primary metabolites

Carbohydrate
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® polysaccaride



Primary metabolites
Carbohydrate

J
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Primary metabolites
Carbohydrate

Acacia gum ta¢ Tragacanth gum
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Primary metabolites
Carbohydrate

Alginic acid

Y 1 1 1 .
* 'lann dmswdima diulvgzeglugiinge lm@en (sodium alginate)
Jd o A o A <y} 9
o3 15z TerimaundrnIsy - SIANANUAIAD ESIUANNHL SPEINTa Inadou
* s . . ] ] T
+* 1/52 Tes1in1901M15 : @15newa (hydrogel) lalunsesnw wad




Primary metabolites
Carbohydrate

- %
Agar (QY)
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Primary metabolites
Carbohydrate
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Primary metabolites
Carbohydrate

Honey

\/ Y . Y

** 1szneuliane glucose, fructose, sucrose, dextrin luais azazesaunas
\J 9 Y 3 0 1

** mulrlnaneigaina 21



Primary metabolites
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B-1,3

B-1,3

B'1r4

®(Brown & Gordon, 2003; Estrada et al., 1997)

Timnguay (B-glucan)
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Timnguay (B-glucan)
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Y (Inulin)
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Primary metabolites
Lipid
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Primary metabolites
Lipid
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Primary metabolites
protein
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Secondary metabolites

" Alkaloids

Phenolic compounds
Terpenoids and Steroids
Other glycosides
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Alkaloids
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Phenolic compounds
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" Flavonoids

®  Coumarins

®  Xanthone

¥ Etc.



Flavonoids
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Flavonols

Isoflavones

o

Flavonones

Flavan,
basic structure of flavonoids

Flavononols

OH

Flavan-3-ols

Anthocvanins

Chalcones

https://encyclopedia.pub/entry/2767



Flavonoids

Flavonols
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— Quercetin
— Kaempferol
— Myrcrtine
— afnmylu Kale, berries, onions, uagmgu”lwwhm
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— uenUTINU 1A 1 cocoa, brewed tea 1A% red wine



o Flavonoids

" Quercetine (Flavonols)

HO O

OH
OH O

6lglj’si)gfﬂftnﬂ US Department of Agriculture 2007 asparagus (12.4 mg/100 g FW) Lettuce (7.1 mg/100 g FW)



Flavonoids

. [T Quercetine (Flavonols)
|

HO ‘
OH

OH O

Tomato

Lemon

sﬁ"e)gamﬂ US Department of Agriculture 2007



OH Flavonoids

HO O

Kaempferol (Flavonols)

OH

OH o

Kale (26.7 mg/100 g FW) Tomato
om

sﬁlagamﬂ US Department of Agriculture 2007

Broccoli



OH Flavonoids

OO or Luteolin (Flavones)

OH O

Red grapes (1.3 mg/100 g FW) Oranges (1.1 mg/100 g FW)

. Pumpki
sﬁlagamﬂ US Department of Agriculture 2007 wipr

Tomato skin



OH O Flavonoids

HO I

e «, Hesperetin (Flavonones)
CITRUS FRUITS

Orange Pink grapefruit ~ White grapefruit  Lemon

Lime (43.0 mg/100 g FW)

Tangerine Kumquat Pomelo
O o
‘ Q.
Lemon (27.9 mg/100 g FW)
Ugli fruit Kaffir lime Sudachi

Pummelo Rough lemon Tangelo  Satsuma mandarin Oranges (27.3 mg/100 g FW)
www.eslforums.com




Isoflavones

Genistein
Daidzein
Glycitein

U0 U A



Flavonoids




Flavonoids

Soy milk (6.1 mg/100 g FW)
Soy bean (64.8 mg/100 g FW)

Tofu (13.3 mg/100 g FW)



Flavan-3-ols

OH

® Catechin @/
® Epicatechin m

u epigallocatechin (+)-Catechin
OH
OH
HO o
OH

(-)-Epicatechin gallate

(-)-Epicatechin

Flavonoids

OH OH

OH OH

0 «\“‘\ .\\““
3 - OH
oy

OH OH

HO °
'W""OH

OH
(-)-Epigallocatechin

OH

OH

0] .«.‘@i
HO oH
"'u,_,u

OH OH
(o]

0OH

OH

(-)-Epigallocatechin gallate (EGCG)



Flavonoids

HO-_~_O _(jOH Catechin (FFlavan-3-ols)

[S08

OH

— Qreen tea




CateChln (FlaVan- S'OIS) Flavonoids
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Cardioprotective effects of tea and its
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Component Green tea Oolong tea Black tea
Total catechins 150 - 200 70 - 150 40-60
Caffemne 20 - 60 20-50 20 - 60
Theanine 8-20 8-15 5-10
Theaflavins - 3-5 5-20

Thearubigins - 5-20 60 - 180

https://www.scirp.org/html/4-8202076_29878.htm



OH Flavonoids
°
Catechin (Flavan-3-ols)

Table 2a. Determination of Catechin Contcn' of 11 Black Teas and 2 Iced Teass I

Bigelow Bigelow Twinings Bigelow  Twinings Irish Twinings  Sweet Touch Bigelow Bigelow Lipton Snapple

Wissotzky  Constant English English Darjeling Breakfast Lipton Earl Grey NEE Black Constant English Tea Lemon  Peach Iced
Tea Catechin Earl Grey Comment  Teatime — Breakfast Tea Blend Black Tea Black Tea Black Tea Tea Comment Decaf  Time Decaf Iced Tea Tea
mg/100 mi (= teabag)
Gallic acid 33+07 31=x01 68=+01 4504 6.4 +0.1 5.6+0.1 65+01 5602 56+05 30+0.1 46+02 0.0+0 0.0+0
Caffeine 27151 253x02 5lo=x13 454 £ 1.7 55101 394 +44 J2x16 315x08 381x23 27041 34+02 200 650
EGC 0.0=0 0.0+0 14803 0.0£0 610 235+103 6209 4121 000 000 000 000 000
Catechin 8120 7220 154 +0.6 13119 16.2+0.1 3505 27203 4408 12109 00+0 0.0+0 0.0+0 0.0+0
Epicatechin 29+02 41zx01 90x0.1 52x02 5602 230 53204 5203 1.1+0.3 0.0+0 0.0+0 0.0+0 000
EGCG 38+x10 68=zx0 27.3+06 109 +0.6 745 + 0.8 B.1x26 8906 108x05 9.4 +0.6 0.0+0 0.0+0 0.0+0 0.0+0
GCG 23+08 30=zx0 29+0.1 20x0 8.7+03 48+1.9 4205 26+£07 Jox06 2002 24+0.1 0.0+0 000
ECG 20£05  27x02 94x02 4803 213+1.2 38220 4501 54x05 14+1.7 20x02 0.0+0 0.0+0 0.0x0
Catechin gallate 3107 23=x0 280 43+02 430 33+04 300 15+0 37+02 0.5+07 12+0.1 000 0.0x0
Total theaflavin 133+43  90zx02 10907 20.1 £3.5 8.8+02 10.2+1.3 4210 730 18.1 = 1.1 22+03 20x0.1 0.0+0 000
Total catechin 20433 260x04 8l6x19 404 0.7 148708 49329 JB8x19 326+3.1 312+1.0 4.6 +03 3602 0.0+0 0.0x0
Total catechin + 3BE+98 381203 994+27 65.0+24 1639+06 652+15 555+28 456+33 548+25 98 +0.1 10.1 +0.5 00+0 0.0+0
theaflavins + gallic
acid

Total catechin + 243+61 212202 432+12 310=x1.2 68302  31.0x07 23112 21.7+1.6 238+ 1.1 5.4 +0.03 4.6+02 n/a n'/a

theaflavins + gallic
acid/z tea

a: n=72.



OH Flavonoids
°
Catechin (Fla vall- 3-018)
Table 2b. Determination of Catechin Content of SErcen Teas and | Green Tea Extract Supplement? l
Celestial Salada Stash Premium Salada Celestial
Bigelow Seasoning Uncle Lee’s Green Tea Lipton Green Tea Green Tea Seasoning Decaf Green Tea Green Tea
Tea Catechin Green Tea Green Tea Green Tea Earl Green Green Tea Decaf Decaf Green Tea Supplement Supplement
mg/ 100 mi per capsule” per g powder
Gallic acid 1.5+0.1 060 1.0+0.1 0.8 +0.1 1.2+0 0.7 +0.1 200 1.8 +0.1 9.6+0.35 274+ 1.4
Caffeine 236=x15 336x02 294+27 218+1.8 331207 58+06 380 0.7+x0 57+02 16.3+0.6
EGC 309=x15 797+ 1.0 492+273 3BTx29 764+ 1.8 220+ 1.5 23803 222+04 TJ6+1.5 21.7+43
Catechin 000 4.4 +0.1 3605 0.0x0 5809 000 3405 000 4701 13403
Epicatechin 6.5+04 133 +0.1 154+1.2 7.0+0.6 11.9+0.1 0.0+0 410 290 6.9+03 19.7+0.9
EGCG 42525 93x18 65.0=x7.1 498 + 3.6 839x28 207+ 1.8 463 0.7 317208 100.5+34 285.1x9.7
GCG 4.1x02 5403 43+04 31 +03 1.1+0.1 36x006 6.2 0.1 340 52822 1509+ 6.3
ECG 360 4.0+ 1.6 159+1.5 95+0.8 13.7+0.3 6.1 0.6 20x01 5.2+03 252+08 720+2.3
Catechin gallate 0.0+0 10.0+1.2 24102 0.3+£05 3l1zx01 04+035 1.1+£0 0.9+0 77202 220006
Total catechin 875+406 2162 +£0.5 1557+ 132 1085+ 5.6 1966+ 5.2 52.7+5.0 86.8 £ 0.7 723 +0.7 2054 +£55 584.8+15.7
Total catechin + 890406 216705 1568+ 133 1093 + 8.7 1978+52 333+£50 8RB 0.7 T4.1x0.6 2149+ 6.0 612.2+17.1
gallic acid
Total catechin + 593+3.1 103203 T84 +6.6 60.7+ 4.8 824+22 26.7+£25 52204 39.0x0.3
gallic acid/g
tea
a:n=2,

b: 350 mg teasolids per capsule.
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IMNUY (Vitamin C)

Y312 iud (mg/100g aaunvilnala)

Kakadu Plum 2,300 - 3,150
Camu camu 2,400 — 3,000
Acerola cherry 1677.60
Rose hip 426

Sea buckthorn 413-436
ale 84
dule 61
strawberry 58.8
lemon 53

lime 29.1
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183.5

141

127.7
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a-Tocopherol Ry=Ry;=R3=CHj;

ﬁ-TOCOthfO' R4=R3=Chj, R;=H
y-Tocopherol R,=R3=CH3, Ry=H
6-TOCOphOfO| R3=CH3. R1=R2=H

CHy CHy CHa

a-Tocotrienol Ry=R;=R3=CHj,

['S-Toootrienol R1=R3=Ch3. R,=H
Y'TOCO"iQﬂO' R2=R3=CH3. R1=H
O-Tocotrienol R3=CHj;, R{=Ry=H
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1 9 A an g 9 v A=A Y
® 111914 2 ¥iiA AB carotene (WANTAN FuLAQ) 1AL xanthophyll (NNUFIMADI dUHAD)

Ol- carotene Astaxanthin
B- carotene Lutein
Lycopene Luteoxanthin
Neurosporene

Phytoene
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World x.;sz.-gva- range 'ngxapet‘ is a Tomato sunChOCOIa

LY ICTYNIN) | VR SRS lovers Tomato! Very good Chocolate color tomato, Good
i tasty g soller 100 balance of sourness and for home gardeners because

h e g n vark !', i sweetness. Easy to g(o:/v easy to grow and productive.
ight 13-15 g, Box and very productive variety. Fruits weight 25-35 g. Brix 8.
MV-R (Trn-2a), Fu i Fruits weight 15-20 g, Brix 9. ToMV-R(Tm-2).

TOMV-R{TM-2),

SUNPEACH uncﬁerﬂ

Tokita's new Innovative Cassic chefry tomato sefit
green tomato, Completely Fruits weight 13-15 g. very
mature but stil green and sweet and juicy, Brix 8-10.
very sweet. Fruits weight Various disease resistance
18-20 g. Brix 10, ToMV-R andd characteristic for each
{Tm-2) vanety.

TOKITA SEED GROUP: TOKITA SE an) / TOKITA SEMENTI ITALIA I TOKITA SEED INDW / TOKITA SEED AMERICA / OINGDAO INTERNATIONAL SEED(China)
mwnwa%ﬁﬁm:m% & ST |

ittps://www.google.co.th/search?q=%E0%B8%A 1%E0%B8%B0%E0%B9%80%E0%B8%82%E0%B8%B7%E0%B8%AD%E0%B9%80%E0%B8%97%E0%B8%A 8%E0%B8%94%E0%B8%B4%E0%B8%9A+%E0%B9%84%E0%B
3%9B+%E0%B8%AAY%E0%B8%B8%E0%B8%81&sxsrf=ALiCzsZ7xjZzUZ130tsnWxaz10vDY 1zs7w:1660189062902&source=Inms&tbm=isch&sa=X & ved=2ahUKEwiMpeqa7r35AhXR-
[eGHZ7TDDMQ_AU0AX0oECAEQAw&biw=1280&bih=552&dpr=1.5#imgrc=SqJeZySSITYRwM&imgdii=VJrdlefhlcT6aM
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B- carotene N7 (71.80 mg/100 g), WINUW4 > uAsON > fNIAa > AN > TNNOI > Uazno
Ol- carotene WAN®3 (4.02 mg/100 g) > UATON > AN

Y d KX a A =
Lycopene WN417 (222.70 mg/100 g) > HSUHOTDAY > ULIVDINATLAL > NZALND

Lutein [N I8189 (12.20 mg/100 g) > AntAa > Waa 1% 1o > WNNod > 1uun



Dietary fiber
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Dietary fiber
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Dietary fiber
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(Recommendation in daily)
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Effect of consumption of fruit and
vegetables on some diseases

‘/Cancer ‘/Obesity

‘/Stomach ‘/Pulmonary health
‘/Colon ‘/Bone health

‘/Breast ‘/Cataracts and eye health
‘/Prostate ‘/Arthritis

‘/Lung ‘/Skin diseases
‘/Cardiovascular disease ‘/Aging and cognition

‘/Diabetes Mellitus



AICR RECOMMENDATIONS A Blueprint to

FOR CANCER PREVENTION

To prevent cancer, people should aim to follow as many of the :'
10 Cancer Prevention Recommendations as possible. However, any \
change you make that works toward meeting the goals set out in \

Beat Cancer ;

the Recommendations will go some way to reducing your cancer risk. g:'\‘

r

EAT A DIET RICH IN WHOLE GRAINS,

VEGETABLES, FRUITS AND BEANS

Make whole grains, vegetables, fruits and pulses
(legumes) such as beans and lentils a major part of
your usual daily giet

BE A HEALTHY WEIGHT

Keep your weight within the

LIMIT CONSUMPTION OF RED
AND PROCESSED MEAT

Eat no more than moderate
amounts of red meat, such as
beef, pork and lamb. Eat inttle, of

any, processed meat

healthy range and avoid weight Be physically active as part of
gain in aduft life everyday life - walk more
and sit less

LIMIT CONSUMPTION OF

SUGAR-SWEETENED DRINKS

Drink mostly water and
unsweetened drinks

vV

LIMIT CONSUMPTION OF “FAST FOODS®
AND OTHER PROCESSED FOODS HIGH IN
FAT, STARCHES OR SUGARS

Limiting these foods helps control calorie intake
and maintain a healthy weight

FOR MOTHERS: BREASTFEED
YOUR BABY, IF YOU CAN

Breastfeeding Is good for
both mother and baby

about what is right for you

Check with your health professional

AFTER A CANCER DIAGNOSIS: FOLLOW
OUR RECOMMENDATIONS, IF YOU CAN

i

-

LIMIT ALCOHOL CONSUMPTION

For cancer prevention, it's best
not 1o drink alcohol

S DO NOT USE SUPPLEMENTS

g

o (/

FOR CANCER PREVENTION

Alm 10 meet nutntional needs
through diet alone

Not smoking and avolding other exposure to tobacco and excess
sun are also Important in reducing cancer risk.

Following these Recommendations Is likely to reduce Intakes of salt,
saturated and trans fats, which together will help prevent other
non-communicable diseases.




Cancer
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Cancer

B Oesophageal cancer§ 40-50% luaunsuilsemunn vazwald
® Stomach cancer

® Colorectal cancer : dietary fiber




Cancer
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® Tomato or tomato base products (lung , prostate

and stomach cancer)

Cabbage, cauliflower

Quercetin

Chlorophyllin

Sulforaphane 1 broceoli




Cancer
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® Tomato or tomato base products (lung , prostate and stomach cancer)
® Lycopene
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