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Bioactive compound
(MEE stetE)

Capsaicinoids
(FHALOJ A =0 E)

Capsinoids (F4A| 0| E)

Phenolic compounds
©H= 2tehE)

Carotenoids
(I2E| 0| E)

Vitamin C
(HIEFZIC)

Vitamin E

(HIEFZIE)

T2 JlAlo]| 9l Ag|skAM

ML O —

Representative compound
(HeH =iet=)

Capsaicin
Dihydrocapsaicin
Nordihydrocapsaicin
Capsiate, dihydrocapsiate

Phenolic acids (vanillic, caffeic, ferulic, p-
coumaric, p-hydroxybenzoic acids)

Flavonoids (glycosides and aglycones of
myricetin, quercetin, luteolin, apigenin,
kaempferol)

Red Capsanthin
Capsorubin

Orange B-carotene
Zeaxanthin

Yellow Violaxanthin
Lutein

L-ascorbic acid

a-tocopherol, y-tocopherol

=

Al
—

aj
x

Content (mg-kg’
dry weight)

158.4~8175
351~4273
66~340

592~125000
460000
4541~191000
1291~108000
9.4~1119
59.2~483000
210~327290

1740~303660

17|58

Function for human health
(AHR 720 CHst 7|578)

Antioxidant (&4+3}), anticarcinogenic (2 ®}), anti-inflammatory
(& ¥3), thermogenic (&<, 2HH|Th

CO|O{E = k(& E, 2H|Th

Ferulic acid (antiradical, &4t2}), vanillic acid (flavor intensifier, &
Z2HA)), quercetin (anticarcinogenic, &), antimicrobial (&),
antioxidant (&4t3}), strengthening immune system (H <2 Zsh

Prevention of certain types of cancer (&%), gastric ulcers (?/H
), cardiovascular disease (M2t A2h, age-related macular
degeneration (AMD, &t H4) cataracts (#LHZ), strengthening
immune system (H 2 Z3}), antioxidant (&3, capsanthin
(&H| 2 & A F), a-carotene & B-carotene (reduce the risk of
type 2 diabetes, &' 0f),

Antioxidant (&A%}, preventing scurvy (21 2), DNA mutation
(&R 0]), chronic human diseases (2t E 2}, stimulating
immune system (HIA|AE 25}

Antioxidant (&4t3}), preventing about 80 diseases, preventing
neurodegenerative diseases (4 ZE[&H A2

Trends in Food Science & Technology (2020) 99:229-243
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Capsaicin

O CH3

Capsiate

OH,C E
O CHs

%/ l Capsalcm

Heat > 43 °C

Protons @‘

Extracellular TRPV1
§§§§§§§§§§§§§§ T

@@ e

CHa

CH3

40

< ZHA|0]|0]| E (capsiate)l] A 7|&

SH S HEAMH|2(CAS no. 205687-01-

Nutrients (2016) 8:174

» A0 M (capsaicin)l| HZ 7[5 (utrients (2016) 8:174)

. *1IXI%* *(ElololE g2il): 7|s

» HIX|S=Z(CIO|HE =1}): 7|
0)

© (Crit. Rev. Food Sci. Nutr. (2021) 1-25)

) Aol M(Aln]) vs. HAJ0f0] E (S Al0])

1 EH M H| A (CAS no. 404-86-4)

A



Phenylalanine |O_ Valine @ CH,
(8] -
y BCAT
Cinnamate A
@”\* 1L
o CH,

oo ketoisovalerate

Coumarate ) Isovalerate
/@f\)Lo ¢ dehydrogenase
4CL e
Cors on,
o 4-Coumaroy]-CoA °© Isobutyryl -CoA
" “swa - = s.00n
3X rnalonyl
HO HO
l C3H HCT

o o Caffeoyl-CoA

™

HO.
H
OWSNQ :@NLL
HO

&CCOAOMT (COMT)

S-CoA

Feruloyl-CoA
MeO N Nscon
&HCHL
Vanillin
MeO S
HO

Vanlllylamme

D”

O

8 methyl-6-nonenoic Acid
Jb\/\/YCHs

l ACS

methyl-6-nonenoyl-CoA
Pun 7 CoAS JL/\/\A‘/CH_;

A = " B CM334 4?7 5.
- S
I__,45bp i 669
cvct— SNU-pAMT 669 ¢ : - >
1 2266 131 361

Fig. 3. Two types of loss-of-function pAMT in SNUI11-001.
SNU11-001.
another 8 bp insertion but smaller transcript has 45 bp deletion and 8 bp insertion.

(A) Two types of pAMT transcript were
(B) The longer transcript contains a 403 bp insertion between the third and the fourth exons and

detected in

Plant Breed. Biotech. (2015) 3:119-128

« Pun? RERL| 7|5 S22 BALO[L EE2F OfL 2}
ZAIO|0|EQ| detds AX =

Table 1 Capsaicinoid and capsinoid contents (pg/g dry weight of placenta) in parents and RIL population

Population Punli No. of plants Detected:not CAP DICAP CST DCT
genotype detected (ug/gDW) (png/gDW) (ng/gDW)  (ug/gDW)
SR211 Punl/Punl 4 1:0 19,093 £ 218 15,062 £ 134 7424+ 70 100 & 70
SR213 | puni/puni 5 0:1 ND ND ND ND |
Total 113 111 (* = 0.01%) 9,270 & 753 6,531 £ 663 63+9 ND
F6 RIL population  Punl/Punl 57 17,147 £ 1,317 14,753 £ 1,204 147+ 19 62 %7
| puni/puni 56 ND ND ND ND |

ND not detected, gDW g dry weight of placenta, CAP capsaicin content, DICAP dihydrocapsaicin content, CST capsiate content,

DCT dihydrocapsiate content
Mol. Breed. (2013) 31:537-548

* Not significant
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401':@« of adults (20-79 years) with diabetes worldwide

M MA del 11 5 18" YieE 24X}...20459 '7HE"

North America &
Caribbean ”~
=B 6Smiion N 339
€23 56 million A
@ 48 million
*1in 6 adults in this Region is atrisk of
type 2 diabetes.
«a3% of globl disbetes.related health
expenditure occurs in this Region

WORLD

3 700 million A\ 51%,
€I 578milion  : increase
€I 463 million

Europe
' I3 68 million T 15%
ith & . €3 66millon | [ncrease
€3 49 million . © 0 s9million |
I 40 milion *1in 6 live births are affected by
&m 32 mitiion hyperglycaemia n pregnancy
+ The Region has the highest
+2in 5 people with diabetes were undagnosed 2 number of chidren snd
= Only 9% of giobal dabetes-related health [} adolescents (0-19 years) with
expenditure for diabetes is spent n this Region 4 type diabetes - 237000 intotsl
’d

Africa Middle East & Nort
(=] 47milionT 143%

South-East Asia

€ 153 mitlon A\ 74%
miltion

Western Pacific
= 212mon A 31%

5 29 million @3 76 million x 3 15 I 197 million

€0 19 million €I S5 million €53 88 million I3 163 million

«3in 5 people with diabet *1in 8 poople *1in 5 adults with Gabetes fves in *1in 3 adults with diabetes
this Region Tives in this Ragion

*3in 4 deaths due to diabetes were in people
60

*1in 2 deaths due to diabetes were
under the age of in people

undr the age of 60 *1in 4 lie births are atfocted by

hyperglycaemia in pregnancy

*1in 3 deaths due to diabetes.
‘occur in this Reglon

(Medical observer,

CHr B O152 (20164)
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(Diabetes Fact Sheet in Korea,
2018)

JEONBUK NATIONAL UNIVERSITY
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Main symptoms of (EH'élj'é"_'llthQﬂ, 2021)

Diabetes
Central o N
- Polydipsia TI\I )
- Polyphagia ——Eyes
- Lethargy o - Blurred vision
- Stupor l‘
i 7 Breath
Systemic &) - Smell of acetone
- Weight loss 2
Gastric
Respiratory ——4&¢ - Nausea
- Kussmaul - Vomiting
breathing - Abdominal
(hyper- pain
ventilation)

Urinary
- Polyuria
- Glycosuria

(International Diabetes Federation)
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CF iz B (diabetes mellitus)

23 EfY S8 X=X B+E 2 2ot (a-glucosidase inhibitor, AGI)

OF7FE = (Acarbose) L= el L Vogllbose 0|1 2[ = (Miglitol)

K
Voglibose Tablets
.P. 0.2 mg

' Vogliheal 0.2

(D 10x3x10 Tablets

Tablets IP 50mg [N

Hibose - 50mg

Vogliheal O.2

(75 Heal
<> 3x 10 Tablets @ Pome

v XEXZ ABEE 04E 92 378 BYZHl ZS, WMol BH, 21 Tl R2IE FE S| #X8g =
2| FCk(Westphal and Palumbo 2003). = To o=l THeE =
m=oly

JEONBUK NATIONAL UNIVERSITY




Oligosaccharides =C| 0%

00 =/ YT o0
0.00 ‘XY
»
Small intestine AG A H|
’> brush border )
ClE = Clot=
olTMr=2 - O
=alote =
o2 % . s da
S .. > Absorbed ® . . > Absorbed
Monosaccharides Monosaccharides
(Glucose) : (Glucose)
Cioh= Postprandial CtEr= Postprandial
hVF:e'E'VCTT"a' hyperglycaemia
S EF AP SICH AP O K
A% WE =c <9 A HYE | [Ee oo T Ll I =y (2015) 54:863-880

a-glucosidase 24
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v' Terpenoids: 61 compounds

v Alkaloids: 37 compounds

v" Quinones: 49 compounds

v" Flavonoids: 103 compounds

v" Phenols: 37 compounds

v" Phenylpropanoids: 73 compounds
v’ Sterides: 8 compounds

v Other compounds: 43 compounds

= 8ol MH AGIs plants (2020) 92)

Alkaloids: vasicine (Adhatoda vasica Nees), piperumbellactam B & piperumbellactam C
(Piper umbellatum)

Flavonoids: quercetin, luteolin, cyanidin, baicalein, quercitrin (Malus x domestica Borkh.,
At3t A E), isoquercetin (Abelmoschus esculentus, 2 3 2}), cyanidin-diglucoside &
pelargonidin-3 rutinoside (raspberries, & 7|), epicatechin-(4p,8)-epicatechin gallate &
epicatechingallate (Rhodiola crenulata, 24 ™)

Terpenes: 220-hydroxychiisanoside (Acanthopanax senticosus, 7tA| 2 & I|), 7p-acetoxy-
6p-hydroxyroyleanone (Plectranthus madagascariensis Pers.), spicatanol (Hedychium
spicatum Ham. Ex Smith), lupeol (Musa sp. var. Nanjangud rasa bale, HtLILt 2£)
Phenols: p-hydroxycinnamic acid & protocatechuic acid (Zea mays L., ===), Trans-N-
(p-coumaroyl)tyramine (Ipomoea batatas, 20} @), 2,4-dimethoxy-6,7-
dihydroxyphenanthrene (Dioscorea opposita Thunb, Indian yam, OF), ferulic acid
(Triticum aestivum L., &), ellagic acid (raspberries, 2t 7[), umbelliferone (Hedychium
spicatum Ham. Ex Smith)

Iminosugars: N-(9’-methoxynonyl)-1-deoxynojirimycin, N-(6’-4°-azido-2"’-
mitrophenylamino)hexyl-1-deoxynojirimycin

S Tw L)

JEONBUK NATIONAL UNIVERSITY

Table. Alist of plants with high AGI activity among 1400 species in Korea.

| spedes | Organ | _inhibition (%

Morus alba (L)

Polygonum cuspidatum (27 )
Areca catechu (21 &)

Eugenia caryophyllata (S
Sinapis alba (M4 Xt

Polygonum cuspidatum (Hst4=2)

Carpesium abrotanoides (SI€)

root bark 90.02 + 6.64
leaf 82.40 + 6.70
stem 82.78 + 5.61
frerie 6
leaf 60.67 + 4.18
fruit 6.52 + 1.20
root 52.29 £ 5.06
seed 48.66 + 1.29
fruit 4742 + 3.96
seed 41.25 + 3.12
stem %*%ﬂ%gﬁ (%'888)
stem 36.22 + 2.13
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¢ Evaluation of pepper (Capsicum annuum) for management of diabetes and hypertension (3. Food Biochem. (2007) 31:370-385)

/7

¢ In vitro inhibitory potential against key enzymes relevant for hyperglycemia and hypertension of red pepper (Capsicum annuum
L.) including pericarp, placenta, and stalk (3. Food Biochem. (2014) 38:300-306)

/7

+* In vitro and in vivo a-glucosidase and a-amylase inhibitory effects of the water extract of leaves of pepper (Capsicum annuum L.
cv. Dangjo, ©FZ113) and the active constituent luteolin 7-O-glucoside (. Food Biochem. (2016) 40:696-703)

< Alpha-glucosidase inhibitory activity in different pepper cultivars (0| @12 103 [ EELFI1) (Hort. Sci. Technol. (2018) 36:444-450)
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Figure. Representative chromatograms of the 21 detected compounds from pepper leaves extract.
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Table 1. Inhibitory activity of flavonoid against yeast a-glucosidase.

Flavonoid

Inhibition®®?

ICs0 (pm)™©

Flavonoid

Inhibition®?

1Cs0 (M) 2

(%) This Reported (%) This Reported
work® value work? value
Flavonol Isoflavone
Myricetin 94 5 4¢ Daidzein 89 (67) 14
| Quercetin 91 7| 8 <24f Genistein 93 (78)¢ 7 82
Kaempferol 82 (64)" 12 20¢ Flavan-3-ol
Fisetin 88 13 8¢ Catechin 45 =200
Flavone Epicatechin 24 =200
Luteolin 92 21 Epigallocatechin 71 75
Apigenin 43(43)d =200 Epigallocatechin 89 2
Baicalein 5 =200 gallate
Flavanone Anthocvanidin
Naringenin 73 (250 75 50¢ Cyanidin 99 4
Hesperetin 61 150

J. Nutr. Sci. Vitaminol. (2006) 52:149-153

Table 2. x-Glucosidase inhibitory activities of pure standard compounds and leave extracts of selected pepper genotypes.

Pepper Extract 2
S
Genotypes IC5p (mg/mL) Standard Compounds ® II‘(;‘;ET;;;" I1Cs5p (M)

A24 0.34 £0.04 Caffeoyl-Putrescine 61.36 + 1.37 145
A29 0.5 + 0.035 Acarbose 57.06 £ 1.8 197
G38 0.122+ 0.004 Apigenin-7-O glucoside 30.68 £5.35 >300
G21 254022 Luteolin-7-O glucoside 37.65 £ 3.08 >300
ACARBOSE 0.19 4 0.034 Apiin 13.25 £ 0.34 ND
Luteolin-7-O-(2" apiosyl)glucoside 29.9 +4.024 ND

Luteolin 97.84 £ 0.56 ¢ 7.6

Apigenin 56.14 £ 237 € 81

2 Inhibition was conducted according to Y. C. Kim, Choi, Lee, and Lee, 2018) (enzyme concentration 0.1 U/mL, 3 mM pNPG). b [nhibition
was conducted according to (Yao, Cheng, Wang, Wang, and Ren, 2011 (enzyme concentration 0.025 U/mL, 3 mM pNPG). © Inhibition
obtained at 82 uM concentration. ¢ Inhibition obtained at 500 uM concentration. ND = not determined.
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Table 1. Detailed information of QTLs controlling x-glucosidase inhibitory activity in pepper leaves and fruits.

Sample Type and OTL Marker Interval of QTL QTL Peak Additive Dominance R22 (%) LODP LOD ¢

Collection Time Region Position (cM) Effect Effect ? Score Threshold

Leaves in April gAGI1.1 C01_222185987-C01_222174921 179.72 -3.67 3.34 6.22 3.20 3.18

gAGI11.1  C11_114388706-C11_77970167 107.16 -2.97 -2.27 12.96 3.30 3.18

Leaves in July gAGI5.1 C05_203360201-C05_223379175 114.70 —4.87 —4.06 15.57 5.65 3.34

Leaves in October gAGI9.1 C09_70070394-C09_64873309 109.15 —6.72 0.63 8.05 4.05 3.34

gAGI12.1  C12_203983726-C12_214045543 118.08 —5.84 —-0.34 8.54 3.72 3.34

Fruits in October gAGI5.2  C05_231017428-C05_233235463 150.92 —-4.75 —4.44 6.34 3.93 3.85

qAGI12.2  C12_226881713-C12_226678693 148.02 -1.25 —6.07 6.78 4.13 3.85

a R?, proportion of variance explained by QTL at the test site. > LOD, logarithm of the odds. ¢ LOD threshold was determined by 1000-permutation tests.
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