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Considerations for the effects of antioxidant phytochemicals
on human health
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Abstract Phytochemicals in fruits, vegetables, cereals, and nuts, advertised as “antioxidants”, combat undesirable effects
of reactive oxygen species (ROS) in the body. These undesirable effects include cancer, cardiovascular diseases, and
neurodegenerative disorders. Although ROS were initially considered to be primarily damaging agents, ROS have been
discovered to play a role in signaling immune and other physiological responses in recent years. Several studies have
demonstrated that ROS act as essential signaling molecules to promote metabolic health. Therefore, the overall advantage
of the interference of ROS signals by antioxidants could be questionable. Future research is required to understand the
implications of the application of phytochemicals in functional foods and supplements for health benefits on ROS levels
in the body. This study describes the new roles of ROS and hormesis of various phytochemicals to provide a possible

research guideline to food and nutrition scientists.
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AZAA F83 715S sk 9, A, DNAYY kst &4
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delo] =7] wiiel QA A7l Falg sEE A A
(Forni &, 2019). 18|22 $-2je AL RE FiEs A
stEE# X(oxidative stress)ol] t-g-st7] flste] F713og2 5
< 3kl AFsPA] Al (antioxidants)E S-S Alo|E AFHT Havt
Aot 53] FY, A&, FF, AA4F 5 735 = (superfood)e}
71Et 71578 AF 2 AT ASPAA 98-S s A
£ (bioactive compounds)2 FF3HA T3kl Tt olE AF
EE= 7154 Aol dE 25 Iho| EAIWE (phytochemicals; 2]
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AA
AH o= oyl A At o3 st EA4S 71K H]
WF2] B 3(supplementation)o] A7l <3k a3y} gltke
Aol YHA7|= ST dE &9, HlEN C, HER E, W]
EFFZ 8l (B-carotene; HIEFIL A A7) HE3F A&ASH AAA]
¥ (clinical trial)lA ©]& AFshA A= o7 (colorectal cancer)
ool F2o]&A a7t §IATHGreenberg &, 1994). 3+ HEk
FI28l3 vElYl A9l BEE H<(lung cancer) E 1 WHE]
FHE HolA 2UTHOmenn &, 1996).

ol A¥F A3 BHE AFAME AR dAlEe] B
Ha ioh AdE# A3 o] w2 554 o] oA 25459
I 3 6,996 tFeZ § AFellA vlEM E 582 4
# A3k oo F313 a3-5 574 E3th(The Heart Outcomes
Prevention Evaluation Study Investigators, 2000). HIEFl C (W1
500 mg), MEIEE@AY 50mg) & HEM E (A2 600 1U)
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S S8 404 o]l o4 817172 tdom AN ]
Mz AY 28 N g3= JeRA Z9tHCook 5, 2007).
14,6417 ] FAE ge® 5 AFolM= A HE C
= 500 mg)g} HE E (4Y 400 IU)E BEARE AH89S
o AEd Z3e] S garzied oFd a3t sl
(Sesso 5, 2008). S| EWH= F2]Y(Cleveland Clinic)} H]EFY
E (50-800 IU) T2 AN8E 3 AN E 7713 WEIER(15-
50mg) XEE 3§ AFAE 871-& HIEHEA] (meta-analysis)3te] ©]
=X /U‘Gi-\—P 23 & e AxE 19T
(Vivekananthan 5, 2003). 523+ B]EF A C, E7} A7) m|A&
Qe sl =4 A ¢ EvE #E AT =85S WE
A8t AAX T8 I Z(systematic review)St A-TIAM =
Faks} Hlglglo] AMdE (mortality)ol]l ©l22 FFS mItE
3t SAE AR E31 thBjelakovic &, 2007).
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th 1) Aol AR AbsPi|Ae] <Fo] A|ujel %Zﬂéﬁf
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At 20-304 A7 B2 ATE 7 go|EANE ] 35Hy-
AE)eE Aol HHEITh 53] go|EANEY] LshiA]T,
¢t &9, sl 53 X 53 FEF 29, Wexd =
I Tl tigh A2 A7 JPEHJL vt 7154 AES
Z2A7F A= ey ol AR 71548E TR AES 2
E9] Fo|EANZA o] 17 ofgA S HAe= Aol iy
g 71841 AESHA 7]zte] BHEsly] Wi AEFAEAIL
Trasler & AT FAEL 3] Wrh

ge|EARZES 2] AAgdl o BPEA AdEe Utk
A& Eof, $E7F I AN Ee F8 ?—%}/ﬂﬁ =9 ot
Ul Fe] FYAfolAl(capsaicin)ge e 3, HEEF B
(tanninsy> %2 9k, WS, 7, GulF, §, B2, SS9
4, ZFYole] FFIA =Y ol E(glucosinolates)= =53+ it
oS Algetth. =xke] 2 Z2] 9 E(polyphenols)?] 7HEIZ]
(catechins; flavan-3-ols), &FHI2]2] F84 A2 AEACIU
(anthocyanins), 12|37 71«401] ﬁL_U"E] FZ 2702k (chlorogenic ac1ds
caffeoylquinic acids)?} 72 #|&38}3HE (phenolic compounds) 5
o] EAm A EFHEL

Aol AdHom WA dolEAvEL 2] A7kl
vl Hak ol A7 =8-S Fe ASPHAA VlsE Xﬂ%"
t}. o] gJelx, HolEANZE-L &+ & (antibacterial activity),
FiF EF(antifungal activity) ¥ J3l% & IH(anti-insect act1v1ty)—~
Hols 2R A& AEd Zad HA HAAH=E
(antifeedants; feeding deterrents)]”] Wil A§E-52F(biopesticides)
olgtalE BHTH(Magalhdes 5, 2008; Mortensen, 2013; Ukoroije
9} Otayor, 2020; War 5, 2018). o]¥ AEFFol] %3 P&
AA7EA] F3 10091F0] GHA doH, 2 Foll= A o
o] E(thiocyanates), =}H o] =(flavonoids), E}d, olEH
(nitriles), W ZS-AFA] = (benzoxazinones) 5©| Z3HE tH(Copping2}t
Menn, 2000; Hansen®} Halkier, 2005; Trewavas®} Stewarty,
2003; Ukoroije2} Otayor, 2020; War &, 2018). o]2{3t &5
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AASA JAA Al FHF Ae-5 Fvhr o 7]
g3l sk s HZele 2 Z5e] fadE AATE of
WSIAEHAE W7 712 elA 7]R1g e SHAIZ A
7= At

“Fr|A| 2@ E4d toxicology) EOklA EE] ARESHE S0
2 A 9golA f3lgh B2 e Edolgte AR EE W2
EF)olA 2 = I F Urke Aelth o] ®kgo] w|
EF =2 ok(mitochondria)oll A YERE W ©o]& WESH A
(mitohormesis; mitochondrial hormesis)2} $Ht}(Tapia, 2006). <H|
Al A ot mEZEgololA] 1A AZIAL FLAHER
Ak wA s @4 AE A AlE WA 71A 52 ot
2 AAENE W= DNA, RNAS 34171 f38) ahE=A
A SH(Ristow, 2014; Ristow} Schmeisser, 2014). SFA|TF 7]
A FF olste] BT X W s e g ¥
A wkg ATs FHT W ool AlEX As Ad(cell signal
transduction)®] HA1A AgE 3= Fag IFEER AAXT
(Ristow, 2014; Ristow<} Schmeisser, 2014).

v EZEglo} thAk(mitochondrial metabolism) o] A gh &
o) 31212 Michael Ristow 4= QIA|oA] B4a1a7} nES
HAl 2 AEE Ht= AMES F9HE] Sith(Merryn®t Ristow,
2016; Ristow, 2014; Ristow®} Schmeisser, 2014; Ristow<2}
Schmeisser, 2011; Ristow®} Zarse, 2010; Ristow %, 2009).
Ristow 25 397 9] &2 HAS ez 4gh &5 ol 3
2ksl HIERRD CoF EE FEstal &% Fol Ao &4k o
S AR AFolA 5 A HIEWIE HHS L& (group)
o5 ggou} Q& A (insulin sensitivity) 5 A thAF 2
Aol ol &7} gIglov HIEFRIS A3 8] &2 2EelA
= PESHAIZE §Ego] doju= Z1g AFSIATHRistow T,
2009). 53] A &5 A% 2 Aol el 2450447t
SAEROY drp Fo e 2& 2 @45k Ol 23}
AFSHEA) 7 & A (superoxide  dismutase), FFEPO]l ksl A
(glutathione peroxidase) 5<] AFsh=] F4 Ao g Uil At
3PA] W] A Al (endogenous antioxidant defense system)7} 733}
HAthRistow &, 2009). Ristow 2T+ ©l& 53l ASlAER A
7F e3]8 A7E FAA7I=E a3 Utk 488 dit
(Ristow &, 2009).

Ristow w5e Ed4k4e] 28 7153 #AAS 71E9 A4
(dogma)at HIHE 25 & WAshe @954 o3 ZEgA
257} ”]E*—E?/]O]'Q} ol E AxLte] Fo% & B &
H(call-and-response) AAIE FA3t7] wjell AA A4S 3
A= 27t ksl 548 7= 2FA| (antioxidant supplements)
2 GAE SHE] F3E davt gite dSE Wela 2
o} 2 olelgh HHL A AE WellA e AWelx &
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AE TVE T Utk AWEGth A4 0 R nESHAIS
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SHd oA ofe] ATEL s §AS 71K HlERle] &
T3 EE A gAA e FEE A Zdte s B
ZTHMaughan, 1999; Theodorou 5, 2011). o]o] thst o]F= &
Al QA YoM zdd oz dalgl Edikart 329 AlzZdA 4

S (signal)E HU7] Hol| 3HE o] &



SHAIZ~
A5 AAYZ] WFolztar AW 7t ok oy Axe &
28l 95 7R Ao BEA|7t QaF oz A7t Zgo] H
2 Zeiths Ado] k. E8 HEWI C Ex A A% 2 A
8 Al BFE "E‘C’ok I8 (nutrients) 0.2 Athd o2 HQ31A
T e BETE FF 99 e 7T ORA oY Akt

25
Aol A a3 =7
o2 AW F Urh
st Fo|EAuAe] A Aol F= Gl tiste] Al
2 = E2F0 28 W (Johns Hopkins University)2] Mark
Mattson 5= 2ol ’gué??} Ristow 257¢] 83} 72 g
A Az Ao TR o sl EAINE *}5}“&1":"]
oA A7 &3] AR t}oﬁs_ = 7] Q1218 3}, Mattson
WFE go|EAmE] QA AL 3}%5&5}3’— Arg s
A gk e 2B A EES Agese Ao of
2358 A ZEHEE Fdet] FFH0E A% TR
FE 9s i skt Mattson 5, 2007).

Mattson 5= HAAERC] HEoMe UE 715 5
2 FEEZHE Hosl] 93] sl Aol B AEFF
5 AR QAM = A ol E FE WAL 2EHES
(hormetic stress)®] L Qlx}gt A Akt L3 ¢ A=
AEFOR AT FolEANZAL v|s 542 145t AW
oA THAIL Yoz A ME AEY X WS- 7=E (adaptive
cellular stress response pathway)E &/JA17]13L )& Fall 2 2
AW AE7 48 BT 248 oANES et G
THMattson®} Cheng, 2006; Mattson 5, 2007).

A8 2 Ax(cruciferous vegetables)l B2Fe] Ao EA)35})
= AAANEZ M xe}H(sulforaphane)>  AF3FEZ Al (pro-
oxidants)Z24] $13 A&ol7] wiol A wEod HdHsAM=
AEAY Fo7F W), AT FHE ATl oshd AxIhns
sk ATt AjolA ASlEEYAE A4 ¥ opEt A
Eetgte] @ el Eo7i AlER 3todg =3k9] “master
regulator’2t E# % N2 @l @S AJAkste] ) she] FHAE
AT LA Arh(Ahmed &, 2017; Mattson 5, 2007;
Vomund 5, 2017). Nrf2¢l] °]3] &dstsl= F:4 Fole 4ksh
WA AN, 5288 B 24 A, FE5 HH“ T4 AL
TF GA Za A T A8 "ol Aol Fgk AR AL
of #Asl= AEC] Ue HeE LXTE Mattson E_—’,l‘z o=
Hog HAAEH] 8 22T W HAHHE A= 54
, & AsERIA ] t&atr] fste] WY FH AEE Hd3ke}r]
el Aol ti-gat= AFES T/ STt
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2 99 I 5w Jrke itk 4% 484 4Bl
WASE BT SRS 488 2% o EHA2 4T
oz ARl fld FF hAle] AR A% fAl 7)o
Arha ABY 5 ook BN} A olH @ YRS o
She e Sel7t ASPEAA ol & o FES 9T A%E
1N & 9 Bk o solEAp|He) QlAle] FE &3

ol sho] 2Am Ao o3 13

5 ol (what), S(why), 223 |G A (how)th= =S 7HA
oL ek gpel AFE Beglel FrE et Stk o8
EAEL] olFel| Ego] =715 uiEh 4ksl 518 (chemistry of
antioxidants)©] A|AIZ 1 AE71¢l Halliwell w522 g4ksl Ae]
DPEAR] Eullsat Al A7l Ak AsE 1ESHk(Halliwell,
2007).
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“Flavonoids and other polyphenolic compounds have powerful
antioxidant effects in vifro in many test systems, but can act as
pro-oxidants in some others. Whether pro-oxidant, antioxidant, or
any of the many other biological effects potentially exerted by
flavonoids account for or contribute to the health benefits of
diets rich in plant-derived foods and beverages is uncertain. ...
The overall health benefit of flavonoids is wuncertain, and
consumption of large quantities of them in fortified foods or
supplements should not yet be encouraged.”
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