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Food Industry and Nutrition

Antioxidant Nutrients of Green Yellow Vegetable Juices and
Nutrite Scavenging Effect
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Dept. of Food Evaluation, KFDA, Seoul 122-704, Korea
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o 93 A} 4 &S B-carotened} FAF3A HlElT A FH
7 el AA 7 o] BHHAATHR). HZ vl =
P ¢4 (National Cancer Institute)oll A= o4& ol
ste AFoR H38A A4 AY, FE FHsn vk =
Al a4l 2o) 3HFH B-carotene, BIEIY C, HIEY
E & AWolx A2 AF7] Al A(free radical scav-
enger) ‘I‘?-_}Q—
7Lobe) o) 84 A Ao AT o)) st
A3 ﬂ] «]Q Aoz ARATH2230). AEHHZ
SOkis %4 daAT 7t 23] o) FoJAHA 53] 34
Ao BAAA AT g A7t T oM o] Foix|
3 QTh(39-41). -2 yEhE 1930 FHko] & o] Abg
LA 19E =3 v FPL T Sed 8l EAQ glu-
tathione peroxidase(GSH-Px)$} phospholipid hydroper-
oxide glutathione peroxidase(PHGSH-Px)9] 4 T34
AdEold Mn, Cu, Zne 213l & 49 superoxide dis-
mutase(SOD)9] $8 FAE S Z Mn-SODe FlEEE
golol A, Cu/ Zn-SOD= M| E A oM F2 AH-&-3}o] ghal
31715 & 713t Se HIEIRI B9} 943 BAE 7HA2
synergistic action®. & 3443} 288 o &3] THF
B FY4E il e o= 3 F%aY FHF
S8 afRHoez AR3A ¢t SODE superoxide
radical(O2+)E hydrogen peroxide(H:00) 2 A 3A A A A
A7l B4R o] a9 &40 IAEHY 07} HoO:9
uk-2-3l e hydroxy radicals2 AA3A =3 A2 a3
Hh3-o] A3H 02 /A H o] M2 integrity7} £/448
o} Aole} 874 & e 7} SOD &4 ol J &2 71X 5, Oy
Tt FEstolA o] Ao 4L Fheh
St 4ol 48 nHEI7|ZE £ Se, Mn, Cu, ZnY
Aol HAAEE 92 FAstFddFAe g me-
talloenzymes2] =9 Ao} AH A J&FS 7jA22
Frelzlol % AEx &2 RH A WA
F7HA717] e FES 49 A3V 98Eda 2
t}(42).
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HUYEN HEZAID 4Y

HEZA2 (nitrosamine) M4 77X

1956 el JEZA o] dgbdo] Qlttm g A n
19693 9l Sander®} Burkle©] in vivoll A U E 2xFolwl
I oAb o] I EZAY S A%t 348
o]F HEZARI 9 AA7IH F A A AR ) tjgh A
T7F Bo] o} FoiA 1 rh43-45). UEZAIT 9] A4 7]
AL te-7 2o F nitrosating agent$! nitrous an-
hydride(N203)7} 8 9% 9] nitriteZ 58 A FA

shedl, 24717} 2 32T 4Y

B3, NoOse 2zbobrl Ajtate] 2(2)4 % N-nitro-
samineS A4 ¢th UEZ AR YA &S = pH| o &3
olm} A(3)olj A ¢} Zo] of AN AR ol FE o vl gty
Nitrous anhydrides 32 =HA ¥+ o} (unpro-
tonated amine)# ¥H-§-3}7] o ol 23to}Rl o] YE Z AR
A& T ofvle] H7|x e w3ttt YEZ AT A
A9 A pHE 25~300th g2 2F 9 pHE ¢ Bt}
EFAT Q17 $7el pHe o] WHlolth dEFA UE
ZA L Fig. 1% 2oh44). & 2% YEZ 4 7](N-N=0)
E 23 ZAEY FR/0 met o]lgo] gEH.
INO; + 2H = N2O3 + H:0

RoaNH + N2O3 - RaN-N=O + HNO:
N-nitrosamine

(D
2
secondary amine
Rate = k[amine] X [nitrite)® 3
LERZAR] WMAKX QX (nitrosation inhibitors)
A Fol A dojue YEZ AR A4k nitrite9} vE
S8 F A= AFE ] AAE 4 Uk LW AR
& A 9tk vlEle C, a ~tocopherol, sulfur dioxide, &
phenol S+ E 5o UEEAN A4S AAsle 7S
S B oFrH28,43,44,46,48,49).
w2 A o33t AY 934
£ A7l 98 2 JEEAR 44
| %, &L’hi} 5]7414 423 A HG, o] YERA}
U A 71 AQ ot FAH o2 2H-gstH A A
9 =t

SIR=R=3 mtrosatmg agent®

il C(ascorblc ac1d) Mirish ':(1972 o 93 A
< 274 H o)X ascorbic acid®} ascorbate?] UEZA}Y
N
CH; N
N—N=—= N
NDMA
NPYR
CHiCH; o
\\\N'—'N =0 <§§N
CH;CH:
NDEA

N

NPRO
Fig. 1. Structure of some nitrosamines which occur in
foods.
NDMA: N-nitrosodimethylamine, NPYR: N-nitosopyrrolidine,
NDEA: N-nitrosodiethylamine, NPRO: N-nitrosoproline.
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AR AGEA7Y invivos} in vitrodl A Bol =FH A+
(43). Gray T46)2 249 A|A"HA dimethylamine
(DMA) 1 mM#} NaNO; 5 mME #7438t o 7)o ascor-
bic acidE T2 E A7 S g UEZAY AA A&
HE A3 AH ascorbic acid : nitrite & X7} 2:1
o)) B¢ et A EHE YA Ascorbic acid
= A(DdA K= nket o] pH 2~52] & Aol A NaOs
£ W27 NOE &dA7ich

Ascorbic acid+N203 - Dehydroascorbic acid +2NO +
H0 (4)

Ascorbic acide UEZA 44 & Aasted 943
EFH oA & Rt uksid, 43 214 M = NO7}
THA] NoOsZ 3= 4= 9131 ascorbic acidE F8410)7]
W) &9 lipophlic media®| M & &3 H 07 £3&7] g &
o]},

E 33 Z (a-tocopherol) : B]E}F] E Z9|A ¢ -tocopherol
£ AL YEZAN AAMAAAZ A 7] "€ ascorbic
acid®} ¥lsz3tth. & nitriteS NOZ #9A17| 224 YE
EAN S dAEe FE-E $rH43,50).

# =313 E (total phenolics) : HE3FESL 15
Tz e zAd gt YEEAY HEEE A7
th AR AN A HESF}ELS QR E ol g T ER
o} o W2 A nitrites} ¥HS3HC} YRbA o AAEHE
nitrite?} A3 FE Q] Enjgo] 18T &S F¢ e
i1 o] Bl go] vt W) A FE A} FrHec) H &5 §HE 9
Tt EoW NOy7b €33 NOZE #93AY C-
nitroso derivatives® A& xo] YEZAT S 43
3] AghoH(43,46).

33132 (sulfur compound) : Sulfur oxide$} bisulfide
+ N:03& NOZ 2228 31 N.OZ 89121t} Sulfamic acid
o} 2 & pH 20] 3ol A NoOsE N2 &7tk A=}
Ao g o] BIFEL YEZAT HAL 7}38A A
3Hc}H(43,46).
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SEM zf2o OFRIMRE AHST LIEZAIR MM
M| & 1}

UEZ A AAdAA A vleldl C, o -tocopherol,
% phenol 315, 3 E 9] FFo] L 4 F 9 o}t
4 2AZE did A7) o] Fo A3 Th2951,52). &
3 58 e vy CE v £35}e ¢ -tocopherol, &
phenol SFES AT F U= T2 FUo|BE I
B2 AT ALFEE) VEZAY 4L A TS
& £ AUTHAI). ol&= A& Fol T4F ascorbic acid £
o] o} @ 4r-E nitric oxide(NO)E B3| A7 7] W& A
o2 483 AoH31,51). Kurechi 5(53)¢] Aol 934
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o], 242}, Y BB (Raphanus sativus)% ] o} 2 3k
5 AFAH dE FEFo) xR PAA 545
4L ZaA7H, YEZAFS N-nitro-
sodimethylamine®} N-nitrosodiethylamine #4318 &3}
o2 AASH HG2)L vlE, 33, A, &, 9,
g9 ofAFEEY olHYE RaAFES A7 A
GGGl A FA3ta & oAl FEC] WuHH o o} F
A Bzt At vEisey mis, AF, A%, 49,
2 3 58 84 R A, T2 methanol 7+E4 &
oA 2 23471 A et £3 oAl F2E 9 3
< pH &4l ZA Yeyth
pH 429 6.0R Tk 7H42Hd 9921 pH 1.20] A £} ¢}
A veEtstEd YEZA L g 22438100 A 53] <
AV & Al pH 2 A §olaiA AAAHEZ ofx)
FEE)YERANY AFEA o} AANE 2AF0) ¥
ot AAE L YEZAM AR ZA 718 Rl
st o
AE SU0E AL AIFEEY Sl AR AT
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Ning(54)2 29% 9] AXE A4, Hdo] A-7](free
radica)9} o}A2E A A A7E Ad33gd F AF 9
o] 270 A Ha029) NaNO.E A A3 =d JoiM fa
9} 7Y 9] ¥4, peroxidase, hydrogen peroxidase®] &
AEE Q39T A1AH, EE AL FdL AR/
2 HoOp9} ob A4t o] AlASH ] AR AFF9 8
=29l GSH(glutathion), HlEl E HlEl¥ C9} cys-
teine©] NaNO22} H2020 gk &/ o] 15o] 4FH At

=54 HA0 DAY CfE ¢F

Chemistry

ZAF 4 (nitrate)& AAMN)LA 1719 A2 (0) LA 370
o) 3}8tA Ao 2 NOsE T3l ol 244 (nitrite) 2
2QA 1S} AR 270 9] St AT BE NOE A,
ol &ole AFo T/ 4717 g EAA FUMUYEF
(NaNO3), 245 (KNO3), o} H4AH}EF(NaNOy), o2
HEEKNO)S A58 o A5 AHEHTHE5E). =3 4t
d, obdAEe FEAFNA ol2dHE EAslng
nitrate ion(NO;3'), nitrite ion(NQOy )& &L Ht}

g< “natural’® “unnatural”
49 Fe= A4, HY 5 AE

Aol EAsHe QNGO HEFE A% A48 TF



40 H 49
He danAs A Anz EA3ehss). wakA, 3 Bol FFE A2 E AT fotolANE FAZ0] Yet
AFe Ag e AdH e auYs 7 WA @gkthar @ok6l). EAES Bo] R B2 A4
ol AP =} 1A E Ao AT o5 F9 He Bol i ArE BN 2o B v
Hu =g g8 FF 5, B ESY 6%y, en C, HIE B9 22 JEEAN AAAAA 7 917) o &
B, A2, 24 T oke] B9 A AT n g AL S °]tH62). FAO/WHO 35 AE&3718 RE7} 1434
F, Ad =70 e} gheke] zjo)r} ATHEE). I B)E A F4 718 < NaNOs, KNO3 2k NaNO,, KNO»9] ADI
A= dangs 4o Az Fado] ExeA @ g 3E4YZ4E EWE 247 5 mg/kg body weight,
AAAE ol 5o) A% FaAd et A5 AT = g 0.2mg/kg body weighte 2 dA3ta UTh(57,63).

th $&F9 A4ge FdsETE Adlgo ol

H g Asssl 209 FFL naY A8 27} wEA LRl B HY

animal wasteZ} 8 7] A2} 2 (56) A s}40) AN 3 FEt A F o2 RE sk AN B%E QA
Fe o R valol A NO;-NO 2 A 10 mg/kg olstz  &of 3580 A4Fe 2 ke 1~10000 mg/kg
NES A o457 2Adel Aes) ey gx A BFEH o] £EL A4 FF 5 484 249
2 gastn Qo A, AZ2A 5 BA2 Qb wa} Jee vl

“Unnatural” Q& 3, Wl o] A 5o 444 Zoj walA) 63). B A7d 7 53] =4 Are] At FHapo] =
z A}%_g]% _1%;‘&417]_%?_] NaNOg, NaNOzi O]E__g_ /\]__Q_ U}.ﬂ .L']._LEIO? 9}13} ) Brelmer(64) Hﬁ:%—% é_”;}%’
Fe YA FAST Y2 TS QAo 5 2N el wek 57kA aFo R EHegEy 17200 mg
AAEe B2 ADIF A4 o) glth5557). /kg olshel= 2, E”}E T ALFE, 22600

mg/kgelshel & 20] 5&, 371000 mg/kg ©l8h-e B

EMA, ot Ltedel chal <, AY 5, 4725 Omg/ kgolahdl = w5 58, 57

A" AOELe AT 2302 RE 55549 (2500 mg/kg °1d)ol= Aele, FAA, AFH T A
o) AAl FrEE, ofdAdA L A Do} FL B B 7 3
Aol el Fdoh F5E F gz By 25
HAE vk ANDL jnvived| A THE BFE 2 A} SEM T M Rknt it MDtof 2hAol| i oI
57 3 94305 AN ANGL olANGo T 3 AAEe B AHFL Uitk 2 Zolzt Aok Y
A7) & 22 nitrate reductase B4 2HE AT = H°1E $3 NOy 2 3% 218~409 mg, #3i3}
ol o3 o}ANGo T FAHTHAS). o) =2 40~100 mge Aot 3ohes).

AHE 399 60~70%E =2, o 1%E o Bartsch §(43)2 534 MR o] Lvjegst dalbg o
HEEd 4HE A0de o 25%7) Bl o Buise]  AHFTS Y AuAZ AW 2G4 A2 FfE
20%7F oldA g o2 FAF T A Aoz 42y g4 BHERC BETEE, ¥ phenol § HEZAIY] A4S oA
B 5%7} o B Ao FPHTHUSS). she AEE A REade ANd 42 9% 9

o)z YA A 9o Aty TBE Ao e Frtgta kg Sotol tig oY 2R A
AH7L AU =2 BHEE 2249 oko] 275 A w9 HEZAFNE olute high molar ascorbatenitrate
Ade] WAH Aol Aoy MEHE Fide ratiod] &8 A 02 AAhFo old JEZAY o)A 9
52 3% U | my/kg body weight} ¥wlBciss.  $F0) HOH ALE 0% AnAY w2 BE
60). Zolth. Forman(66)& Aol A datgdo] UEZ 31§}

=2 A= QoM dad T o9 ge wg

MY, ofHitdel =4 F0) EA3H Fog Aade ¢ YEZIHFE A

AEAN BAHor 2R etE $2AN BAG 1 24 9 rate limiting stepo] o} 7] W&ol A =9} ohut
= /0] Y13(57,58) invivo A AH R Firde =4 Aol AMHOZ A/ gthe 7ML 2R B3
€ 4 B9 opEg el o3 JAZ Wb YE oojeodle B AT =REL Yot 2GR &
AT Ao g gt oy ol uhe e BEAxA THUYANE B3t Aie dFid 7} Gy, 9
Stoll A EAE 7Hs A o] stk st4o] 9IS AA QU4 AL S B E AMSE Bastn 9oh(34,59,
ATE T AelA o] wro] ol r JPHER= 67)

YA 2] FUTHETED. Y M F o) o= hRE A WHOOME B2 A7 =S S8 A 42 FAO/
Pl

=
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>
o
S

of T F4E B Folh 4T ASo

WHO 35 4E3718 d271993] 39 ®1x(19%
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WA Adde] dig &7 A7t A P8 G=
ZBBA ot AES WHTED. 3 A& F
AHEE= 2] ZFH7HE 9 NaN0s9 ADIQ) 5 mg/kg body
weight(NO3; 241 3.7 mg/kg body weight)& A Ao 2
=2 HLA AaFe AE 71EE 4
A ole Axdl Bo] FRE I3} 4
S PLaT L JEZAR FHAA T &
Fo ¥ AL F FHE AAE9 ADI AL
FEAG 8" AiE 9 AA o]-& = (bioavailability)
o 3k A7t BEF 7] wlEoletn w3 tH57). Walker
B HL FEAY 4945 EYE g Fidy
ADIE 58] Z7}A 7] 25 mg/kg body weight® Z71A]#
T #ta £330

o Hrt >ﬁ
> =2 ro
R A

X
)

Ao

A B A o] o}l At e
< o 2o} th F-E 10 mg/kg ]3} 1 4717 A3t A
He Aol oldAd ko] 343 &
$ 400 mg/kg7t A F7HE T A B E ot
(37). ©]= nitrate reductase A4 F EH]3lE njAFE o] A4
o g3 Ao E FEE ATFEH Aoy WA &
717 AZE AAF7E oA Ee] FHHGE AL R
FTH68~71).

FEM & 20f HF 2} reol] 2het AStZAIET

At 104 SoF 507 o) AFe] A8 =ALA T} B-carotene®)
53 B okl E Bol HHdte Aol SHU] LA
ZaAdle A dBAgol AJATH(72). 199288 o 2007
4] G zA AT YT AaY HHEY <o 9F
o] AABAE 24 A 1327] AFolM BAHL
E /4 R aHF JFANT olv #dH Aas

Mt 9 o of

12
01% JR

HIE}T) Co} 72 E] o] =, HIEIR] E 5 9] 4bstd a9
FoFHdo }Eg} ol- Al A L dutel=d 283 9
L 3te Ao ¢AAJNLEN). ZFA Ao Pk
JUFE vE C BEY E 58 &9 99 AH7)
£ A7 SHE free radical scavenger & &3} Wl E-A Q) 1

EzAEY 442 dASE F15E BF AR olF
B AL 4AF ZHE G2 AYHE GUL 9 4R
AN G5 2@ A7E OeB 2ok

|2}

1985 o] §(6)2 &= AA 1097 HdHF
AHE 715314 st 2t o2 HIET A HHFS =
AF8aL &3 B-carotene EEE 233 A3 ¢gA] 1Y
B B-caroteneld FH Fo] AF B} Frogoz ¥okn
8 B-carotene FEE FH o2 BA YEIT 1992

°§ TN Aol 93tH A3A7 ¢ YHTE
Al B-carotenesx7}F 7H& ‘—:_'- apolE R ¢he]
H2 BlwA HYgd g A Fedd vl 9
2 93E ¢ F U
19959 7 5(38)2] ATolA A & ﬁi}ﬁlﬁ}‘ﬂ(ﬂ
carotene, tocopherol )¢ %7} F71&4 vt

AL F8A Frsdon 6}9514.

1

o = ¢
lo :UUFJ

%

oz
<l

= T

o] o) o3} 19655-E 19823743 1793 A
A B 67, He} 207 B4 ol AFhs o
%*«1 404 o9 A o E AEEsH HAesd
FASHA ZAM A 584 Aas A Y g
g3 AP E, Aol h AbgEo] wolzl
& & AATHO,73). /EKEL—(34)& HA
FETFE RolE Ao B GezAlA e}
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Pisani 5(2)8] @7l 93tH 22
€ 159 st o] He Abgd 1]
© 840l 3u) ojoz F2 4
At d#ol YA

Colditz 5 (3)& wA}FM 2ol A 664 ©]/4 =91 1271
=S Ao 2 Cohort study S 3+ A3 712 ‘ﬂ% 353t
oFA(F, A FA, ENtE, M= GAIF, AX2HY, A
3 @) AnlgI 1 o]% 54 7& AL %4-4 HAE
ZAgE 23 A2 " HH ST me EAEL f93
o g ottt Ziegler(5)+ New Jerseyd #ol thate g
#H ¢t} carotenoid 43 # F2 o} BAE AN A9 7124
AT FEFE ¢ AEEI SUHFARLA3N), =
A A o] AvFo] It 4F HY HAYEo] Yol

Grideley(74)= v =W 5-21¢] o9} AF%, #2474
o] ABBAE Hrsr] 93 ks viERIQ] HlERIA,
C,E9 A7} 53 Aol g P 2 AT &4
27 ATE NPT AT okAle AU HAHFY FUte
GUEFAAM T3S HEx At A7 Aok

w3k Fe] 9ol Ft28l e oA, dark green
vegetables™ vellow orange vegetable®} © 723t &9 #
AZF Jde AL RAF = 4] o3 A FE 43
A& B-carotene?ro] Q3 Ao] ofe} A 34
EE A¥o] dasittn
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AU Lol Hold AL UERAT 44
A 714E Aojet H’iﬁ} ¥37}Zl FEES
o gl Br5e 54
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N
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EQ} H]E}“‘ C«] ekl
2 2t A 55 ¥R
A 7stE A 2bzE 12A12E, 24A17ket o s S
A3} YAR AN 722747+ A v e eIC, pH
B(NO3 ), oFEAH(NO Y §HaFe §2) 70l
o1} o -tocopherol, B-carotene @t -2 244} 7ko] A
oo AT A2 A o= 12412
A Aoy 24420 A EYE nAEFIL F
3] Z7}5 3 pH, @ -tocopherol, B-cartotene, ¥ €L C
o] v°r-°47-“1 o8 Ao WA Al e AAETE,
F3tako] ¥srt AYglom A% 72A17H 7L A] ofA
2 1 mg/kgelstoll oyt A2 AZA = 414
F9 AAE o] A3t ol Ak ol

o
@
.
i
rlo
9
U‘é —_
a
N o
o 2 D g

I AL o o

ﬁ
ox,
it
Y
N,

3
o
N
o

ot M rr M g 2o x fo 2 oMy X gt 2

g
N

>
>,
ug
o =
0¥‘3~

[o4

1’3ol A7 ZAAE EUZ o Zo] A E A
8}11} iav
D 4727 g5 SFolt e ALLR

8213} oA Ho| wo| &85
H]ERY) B9} BlEfR Co) gHeo] o
A vestth ey Ad=
Hlaf o] Zetng ZRR Ty
sad S fdsks A7t o) F

2) 584 AL2E AT 5—?301]
SEEEREEED SRR
Aebs b dAE AATE e
ol mot 23d HAZ A Asirtede
2 AAEY ol 55 FHE

2

go N HJo & &

=
i
4
ofX

o

e
F

ol

o

v off
i

=
H

oo 2 Ay Ar &

N

~

)

N

N, o
o
o
=

YEsAel 4457 A A7 A9 HExBY pH
1204 UEZAR S AFEAY ot ANG S EAH O
BajA717] Mot meb AnF) ANGRFe B
o §48 A2ETE NP} e AoE Hze v
o] 711 4] ANAE FOZ % BUAT A7

7 Basn Aza.
3) %Fe WA ARusIL Aot Ae
Ezo] &g &8 3

(25°C)A A o) F43 JERste
oz AAErt B-Carotene, W E}R) C ko] A% W3
&l &8} lipoxygenase, ascorbic acid oxidase
T Astaad g Ao AR, Fibolo] i
3kl of Aol o] A% FUtE e AL AAdBYUEaLE
Folste v EY AFd o3 AoeE FFHEZ go
2 =F9 F4HW3E At WAl H o)g BAY
AR ELY EGAY 2 A At stk Az
Ho}

4) 5F& EAHHE 88t = v7tE AbFolE
2 AHE ARl sjorste], 27 utAlEo] 10°~10%]
I ugEe] FAEY) £ U RE FFAFL T
Z A cold chain system®l] &3] A] -8 0] o] Fof o} &}
AEH 5 AL ¥ AAde 58 For o FHE
T3 Foll A H5F & Azt F&ste Bl FAA
FHsta FEo|g A9 WA YAAAE 1 7hsstd
aFolldl HHAY RS AR

A= 4

—

A
L

_1\‘ it

BER AgNEAT. 1992, FHHTIALS

Etg o X 12
A4
2. Pisani P, Berrino F, Macaluso M, Pastrorino U,

Crosignani P, Baldasseron IA. 1986. Carrots, green
vegetables, and lung cancer: a case—control study. Int J
Epidemiol 15 463-468.

3. Colditz GA, Branch LG, Lipnick R]J, Willett WC, Rosner
B, Posner BM, Hennekens CH. 1985. Increased green and
yellow vegetable and lowered cancer deaths in an elderly
population. Am J Clin Nutr 41:32-36.

4. Stahelin HB, Gey KF, Eichholzer M, Ludin E. 1991. B~
carotene and cancer prevention : the basal study. Am J
Clin Nutr 53: 265s-260s.

5. Ziegler RG, Mason TJ, Stemhagen A, Hoover R,
Schoenberg JB, Gridely G, Virgo PW, Alterman R,
Fraumeni JF. 1986. Carotenoid intake, vegetables, and the
risk of lung cancer among white men in New Jersey. Am
J Epidemiol 123: 1080-1093.

6. 0]7 oﬂ’ o]okx]. H}oﬂx] Fﬂ«], AR::]
ol et it A iz ?. ﬁ&
301-311.

7. GAA, o]YA, o] 7E

1985, 5].3-0]4 A
FL¥3tIA 1

C 2w A, v A< 1992, & A

iy



43

1.
CHEIEE Y &5, B3 AET $4 199349 11935,
13.
14.
15.
16.
17.
18.
19.
20.

9
V4

=

20.

)
i

23.

24.

26.

27.

28.

29.

30.

3L

«
S

2

33.

34.

retinoids, p-carotene E @ -tocopherol® ¢3te] A O
3kotals) x| 24: 343-351.

o187, 973, o7, el A, 419, ol 1993, A

#74e] 132l carotenoids$} a -tocopherol F =9 T
AT LA 27 353-360.

. ) 2tokultA A 1992 A4 3659, FF 3L
10.

Ziegler RG, Subar AF, Craft NE, Ursin G, Patterson BH,
Graubard BI. 1992. Does B-carotene explain why reduced
cancer risk is associated with vegetable and fruit intake?
Cancer Research 52 2060-2066.

=59 a7 AFFH 4. 19933 6€35.

AFAA 10t News. 257 94 1993¢ 12935,
AHdd M50 £ AF AEFH YA 19934 693,
gt EF AEFT A4 19943 14935,

GE dodl= AE dusie AE AF A4 19934 3¥ 5.
Waker NW. 1992. 2N FAsE okAF. HEAL
ERRIZER. 1992, 359 B8 AFHEL= 3L
AHAYR 1993, BFo2 13 H. A4S HA)
Kromhout D. 1987. Essential micronutrients in relation to
carcinogenesis. Am J Clin Nutr 45. 1361-1367.

1993. #4, ok, 48 2 &F 2 modified atmosphere
packaging ARA71&. A&7 6 114.

194t 1992, o7 7FA] Zhdub Y o] w2 # 49 ascorbic

acid &% =z #4857 8 411-419.

w-oh4: 1993, Z U oxidative stressoll T 3F AE A £ o)
q8. AE7E 6 15-29.

Shulz H. 1994. Regulation of fatty acid oxidation in heart.
J Nutr 124: 165-171.

Barry H, Murcia A, Chirico S, Okezie [A. 1995. Free
radicals and antioxidants in food and in vivo: What they
do and how they work. Crit Rev Food Sci Nutr 35: 7-20.

. 2738, 1993 A 2Fdstet Fits 9 A5 ARG A

3 23-32.

Shils M, Olson JA, Shike M. 1994. Modern nutrition in
health and disease. 8th ed. Lee & Febiger, A Waverly
Company. p 214-277.

Ames BN. 1983. Dietary carcinogen and anticarcinogens.
Science 221: 1256-1264.

Byers T, Perry G, 1992. Dietary carotenes, vitamin C and
vitamin E as protective antioxidants in human cancers.
Annu Rev Nutr 120 135-159.

Macrae RG, Robinson RK, Sadler M]. 1993. Encyclopedia
of food science food technology and nutrition. Academic
Press. Vol 1, p 607-620.

Algeria BC. 1992. Cancer preventive foods and ingre-
dients. Food Technology 4: 65-68.

Stahelin HB, Gey KF, Ludin E. 1991. B-carotene and
cancer prevention. Am J Clin Nutr 53: 256.

Mascio PD, Murphy ME, Sies H. 1991. Antioxidant
defense systems: the role of carotenoids, tocopherols, and
thiols. Am J Clin Nutr 53: 194.

Block G. 1991. Vitamin C and cancer prevention. Am J
Clin Nutr 53: 270.

JNFEKEL—. 1992a. HESEK 7 & BEEINEI R Z 01 R

36.

37.

38.

39.

40.

41.

42.

43.

44,

46.

47.

48.

49.

50.

52.

53.

54.

Gz & B BIEIR & F 0 % #1 = X 2. Health Digest 7(4):
1-10.

. Burton GW. 1989. Antioxidant action of carotenoids. J

Nutrition 119 109.

Larson RA. 1988. The antioxidants of higher plants. Phy-
tochemistry 27 969.

Block G, Langseth L. 1994. Antioxidant vitamins and
disease prevention. Food Technology T: 80-84.

Au) 7. 1995, SR A Fr A s E
Fo HHsEN 2355 dddsdn GAY=F.
WA, o) AY, o458, 1992 HEA AAaFe FdH
A 2 AZ-521 AdAZY AAAN A FTEE
A gFsts) =] 210 149-153.

JNEKEL—. 1992b. FEERRK - & BRI KR 7 02 K
G4 = x- g >, Health Digest 7(5): 1-8.
ANEIKEL. 1992, WK 7 & BRI AR £ 03 T
a7 a X g il Health Digest 7(6): 1-10.
ghdol, 1996. 3 AAAA Y A sl F712 =
B3 A AAd g AL =

Bartsh H, Ohshima H, Pignatell B. 1988. Inhibition of
endogenous nitrosation: Mechanism and implications in
human cancer prevention. Mutation Research 202: 307-
324.

Macrae R, Robinson RK, Sadler M]J. 1993. Encyclopedia
of food science food technology and nutrition. Vol 5, p
3240-3249.

. Sen NP, Smith DC, Schwinghamer L. 1969. Formation of

N-nitrosamines from secondary amines and nitrite in
human and animal gastric juice. Fd Cosmet Toxicol T:
301-307.

Gray JI, Dugan JR. 1975. Inhibition of N-nitrosamine for-
mation in model food systems. J Food Science 40: 981~
934.

Leaf CD, Wishnok ]S, Tannenbaum, SR. 1989. Mech-
anisms of endogenous nitrosation. Cancer Surveys 8:
323-334.

Kyrtopoulos SA. 1989. N-nitroso compound formation in
human gastric juice. Cancer Surveys 8: 423-442.
Forman D. 1989. Are nitrates a significant risk factor in
human cancer? Cancer Surveys 8. 443-458.

Kato H, Lee IE, Chuyen NV, Kim SB, Hayase F. 1987,
Inhibition of nitrosamine formation by nondialyzable mel-
anoidins. Agric Bio Chem 51: 1333-1338.

&S HHE, 0]7])F. 1996, HEA e ofd4d

A 9 AGFARE. S FHT3I A 28 232-239.
AEg, A, 45T, o)F S, A, Y5, 1987 ¥
AEAGE o g JEZ AR BEAA 3L
gh= A8 3] A] 200 463-468.

Kurech T, Kikugawa, Fukuda S. 1980. Nitrite-reacting
substances in Japanese radish juice and their inhibition
of nitrosamine formation. J Agric Food Chem 28: 1265~
1269.

PIERE, SRKAL, @Rk, &, BRI, SR, BllR. 1995,
S SR RN B ER A FERER AR /EH. Food and Fer-
mentation Industry 2: 31-35.



]

b

o7.

59.

61.

62.

63.

. Ensminger AH, Ensminger NE, Konlande JE, Robson,

JRK. 1994. Foods & nutrition encyclopedia. 2nd edition.
CRC press. Vol 2, p 1596-1601.

. Walker R, 1975. Naturally occurring nitrate/nitrite in

Food. J Sci Fd Agric 26: 1735-1742.

WHO. 1995. Evaluation of certain food additives and
contaminants. 44th report of the joint FAO/WHO Expert
Comrmittee on Food Additives. WHO Technical Report
Series No. 859.

. Walker R. 1990. Nitrates and N-nitrosocompounds: a review

of the occurrence in food and diet and the toxicological
implications. Food Additives and Contaminants 7. 717-
768.

Gangolli SD, van den Brandt PA, Feron V], Janzowsky
C, Koeman JH, Speijers GJA, Spiegelhalder B, Walker R,
Wishnok JS. 1994. Assessment of nitrate, nitrite and
N-nitroso compounds. European J. Pharmacology, En-
vironmental Toxicology and Pharmacology Section 292:
1-38.

. Vittozzi L. 1992. Toxicology of nitrates and nitrites. Food

Additives and Contaminants 9: 579-585.

Swann PF. 1975, The toxicology of nitrate, nitrite, and
N-nitroso compounds. J Sci Fd Agric 26: 1761-1770.

Laitinen S, Virtanen SM, Rasanen L, Penttilag PL. 1993.
Calculated dietary intakes of nitrate and nitrite by young
Finns. Food Additives and Contarminants 10: 469-477.

European Commission. 1995, Opinion on nitrate and ni-
trite. Scientific Committee for Food. European Commis—
sion. [1I/5611/95, Annex 4.

. Blomzandstra M. 1989. Nitrate accumulation in vege-

tables and its relationship to quality. Ann App! Biol 115:
553-561.

65.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Ellen G, Egmond E, Vanloon JW, Sahertion ET, Tolsma
K. 1990. Dietary intakes of some essential and non-
essential trace elements, nitrate, nitrite and N-nitro-
samines, by Dutch adults: estimated via a 24-hour du-
plicate portion study. Food Additives and Contaminants
7 207-221.

. Forman D. 1989. Are nitrates a significant risk factor in

human cancer? Cancer Surveys 8 443-458.

Steinmetz KA, Potter JD. 1991. Vegetables, fruit and
cancer. 1. Epidemiology, and II. Mechanisms. Cancer
Causes and Control 2: 325-357, 427-442.

Phillips WEJ. 1968. Changes in the nitrate and nitrite
contents of fresh and processed spinach during storage.
J Agr Food Chem 16: 83-91.

Akemi H, Kuniyasu O. 1978. Nitrate and nitrite in
Japanese radish and change during growing, storage, and
pickling process. J Japan Food Sci Tech 25: 280-286.
Hunt J, Turner MK. 1994. A survey of nitrite concen-
trations in retail fresh vegetables. Food Additives and
Contaminants 11: 327-332.

Ezeagu IE, Fafunso MA. 1995. Effect of wiltering and
processing on the nitrate contents of some Nigerian leaf
vegetables. Nutrition and Health 10: 269-275.

ol kAl uhel A, 78l 4= 1994 W el 2l A7} Sh=tule}
WA B AlE}

(3. 1990, KI|E R~ PIHRICY &0 (BRI A7
TATRAEZANEDEE JEORKE 360 233-242.
Gridely G. 1990. Diet and oral and pharyngeal cancer
among Blacks. Nutr and Cancer 14: 219-225.

Aag, HEY, £4.1999. 559 Fa3 I E 4.
S E31e s A 31 830-836.

A2, A, 4,199, 5F 5559 o}22g
o gk A7 FIAFFEAFINA 28 342-347.

2%



