Hx RS 5, FEAZE, £ EEAE, AR P AN 42 259 NOy #F A}o)

91

Aa BAES] S5, vEAIPME, B EhlE,
Az7] 8 ARl wE 559 NOs & Alel”

Rt - PEEK
HEXRE RHAD HMIERET

Study on the Content of NO; in Green Vegetable Juice by Different Sorts,
Harvesting Time, Mixing Rate of Vegetable, Storage Condition and Manufacturers

Sohn Sang-Mok** - Yoon Ji-Young
Coll. of Agricutture, Dan Kook University, 330-714 Cheonan, Rep. of Korea

Abstract

After the consumption of green vegetable juice by Korean increase rapidly, the NO;
intake through green vegetable juice have been ignored to consider for the calculation of
daily NOs intake. It is necessary to collect the basic data on the NOs; content in green
vegetable juice by different sorts, harvesting time and mixing rate of vegetable,
manufacturers and storage conditions for the next calculation of daily NO; intake for
Korean, Followings are the research results from monitoring and laboratory experiment
related with NO3 and vitamine C in green vegetable juice.

The NO3; content of angelica plant(tomorrow's leaf) and kale were higher in spring
than those in summer and autunm. The highest value of NO3 content in tomorrow's leaf
and kale were 4.85 and 2.94 times higher compare to the lowest value. The average NO;
" content in tomorrow's leaf and kale are 1,731ppm and 5403ppm respectively. The NOy
content in the midribs of tomorrow's leaf and kale were 7.5 and 2.1 times higher than

xo] AT 19979 D2UiTn e Fuie] AP AFHUL.
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those in leafblades. It indicate the green vegetable juice made from leadblade of
tomorrow's leaf and kale might be better compare to those from midrib in terms of NOs
content .

The content of NO3 and vitamine C as affected by the timecourse after juice making
were decreased rapidly compare to those by storage temperature in case of carrot, kale
and cucumber juice. IIt show the positive correlation between the content of NO; and
vitamine C in carrot, kale and cucumber juice regardless of room temperature(20°C) or
cold temperature(4C).

The content of NO; and vitamine C of green vegetable juice by P company were the
highest among the manufacturers, The lower content of NO; and vitamine C of green
vegetable juice by TW company and GB company compare to P company is due to
dilution with water to produce the juice. The content of NOs of green vegetable juice
which were available in market showed 143ppm in carrot juice, 506ppm in tomorrow's
leaf juice, 669ppm in wild water celery juice, 985ppm in kale juice, whereas the content
of vitamine C were 43ppm in carrot juice, 289ppm in wild water celery juice, 353ppm in
kale juice and 768ppm in tomorrow's leaf juice.

It was calculated that people take 253mg by tomorrow’s leaf juice, 335mg by wild
water celery juice, 483mg by kale juice if they drink 500ml of green vegetable juice per
day, and it suggest to excess 1.16, 1.53 and 2.21 times respectively only by green
vegetable juice consumption.

. F

FAO/WHO>} NOs ol th# — B #Er4%E, ADI(Acceptable Daily Intake)e A3l 5
YI(WHO, 1995). NOy i@ A $i8) 7hs4ol e A7xseRy dssn o,
Aol E4E NOy= 894%9) hemoglobin® 2§89 methemoglobing H4ste} PAzg
$U% & ln, AN NO; 2 Afso] 918 ZadzAsiold] wud 2sta4dA A4
S aminedt FE3 3G 22 Nenitroscamined ¥4E 7H54(Bruning-Fann
and Kaneene, 1993 ; Ganggolli et al, 1994 ; Kiibler and Hiippe, 1985 ; Miwa and Miwa,
1995 ; 53 ki, 1996 ; Tanimura, 1983 ; van Maanen et al, 1998 ; Westin, 1990)& #iaj@
% glthe o] olfolt},
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L. ¥ o Tk

LRERMRE 8 vl SEANCA Q717 Sl 92, Ad, 0], BYA(EE, A4
zetns ) 5 Axz ARRIAY.

B ALY A71E NOs#F Aol obatr] A3l 1998 3958 10874 =g A
2E AHste 24t =7 EFVE met HF9 NOy&@ol oA e2tAestE 3
ost7] 913 6ol T&F BLRH AL L FHUELA FH=E Wrol AEE HHsA.

SEAZF 559 NO; §%% Vitamine C #ol AZANH 25 27 wet oJgA €
FAEAE Lotir) A3 98 F& FHT I, A, 2019 =5FL AHT F A2Q0TH
D EARBATC) EAEASIE 0, 2, 4, 8, 16, 2, 64AN1F AZ NOy &
Vitamine C ¥#& 4330,
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NaFol FHHO e NOs §FS E. ol cell o83 EMBER /A& %,
199)% o)l 83td 24att. 5% B¢ ImlE, 5F EAR Axd 45 g N8 F
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ot AGAA, o] §&4& NO.595 1/2 filter paper2 3 A2 F& Imle st o
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+e] E. coli suspensiong T3t 2083 Ny gas€ FYT F71elolA 37CY 2z
A NOs7F NO; 2 45 EE 2@3g. olF 208 2ml9 Nitrite test reagent& 91
E. oolid) 8% FAAUF Spectralphotometer& ©]-83t] 540nmoilA EAHEF NOs &3S
AXrst Ak,

Vitmamine C #§%32 5d MerckAle] RQ flexE AHE-3le Vitamine C #4148 Strip& A}
g3to] FA43ct

M. &5 9 =8
1. HA DB SEADIE 9 £ NO; B X0l

5359 2ARY AL AZE NOs#F Aolg stetslr] A3 385¢ 10974 wig 3
A AL EE AHs E4 AE Uehd o] (a¥ Dold

B2 F¥EEs Y99S ALY NOyEFE d8oly 7ted +&He Z9uy 84 =
S FEIUT. FLHY AS dF HUAE Hole 499 2,670ppme EF HAXE Hol:
99 <] 550ppmeil ul3j 4.85u0ut Egkar, AU A dF HARE Reole 5¥9 7,800ppme
dF HAAE Bol= 949 2,650ppmell B3 2.948 F3kh,

FLHe] NO;y 32 38548 5874 2370ppmoll A 2670ppmAtel2 HaeEE Rojrrt 6
YFE 3A RolA7] AAste 98 HAAE YU olF 108 27 FolAE F¥E
Uetdich, Ade Fox 3E7E 6970219 NOz # %ol 6500ppmoiA 7800ppmAtel £ &
TEES UL T8ol R ol 9¥o] HAAE Yehla 10980 =8 ZokAe A%E ¥
o FAt

FdHFH AL NO; ¢F dFHTAE 1,73lppm, 5403ppmeE Aol FUH| Hl3)
3.12v% &8 &€ Yehlth :
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Fig. 1. The NOs content of tomorrow’s leaf and kale by harvesting time
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Fig. 2. The average content of NO; in different juice material of vegetables.
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A7 2 Lz ME Vitamine C 8% 2pole] F+= NO; &334 ob7Az A%
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AL=F, LolxdF BF AR Bl wet MM NOsFFol Yebgou, Ad=sFE
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3. SEER MABIARE NOs & 0|

%Fe Aol e} 2FHA2RE 24 Pz AW AEse AAZ 29ER oy
PAL, GBAL, TWAL 5 3Al7h 2 49 =AMl Sz Aade 559 357
= 77) thebstel 100148 AFHT Qe Ao) BFOIAL <E DE F Ak FFeE o

EHA 5F 7R E AFs NOs 32 £48t9 2 AHold.

NOy &2 3¢ A i 5FATAA PAHY 5Fo] 44 Yppm, HhA 1950ppm
o2 71 %3 TWAHY 5Fo] HAA 48ppm, HWHA 240ppme2 7P¢ #9trh. Vitamine
C &#9 A5olx PA =5l H4A 4lppm, HA 1110ppme.g 7P Btew TWAL =
Fol H4A 3ppm, HWA JppmeE 7HF 23hT, 022 A2 PAL 5Fo] 5EAxH
oM o2 Batste 28 ddd JbF FAR AHZE Az HEHI YIS AAkEe Al
. & NO; %3 Vitamine C #%o] GBAL, TWA 5354 o &4 PAL %%l b8 2
< ¥z Wiue AL AxIARANN A F 23 ERJSHI] A& Yehs A
otz AAHUT,

Tab. 1. The content of NO3- and vitamine C in vegetables juice produced by 3 different manufacturers in

September 1998,
NO;5™ content Vitamine C .
Manufacturer (ppm) (ppm) Sampling products
kale,
TW company 48-240 33-374 carrot,
(30 samples) (120)* (199) vegetable juice,
fruit-vegetable juice
kale,
GB company 102-1008 54-289 carrot,
(20 samples) (511) (223) vegetable juice,
wild water celery
kale,
P company 90-1950 41-1110 carrot,
(50 samples) (919) (632 tomorrow's leaf,

wild water celery

+The number in parenthesis indicate the average content of NOs and vitamine C
+»*sampled in September 1998

FH =F9 FFEE NO; ¢33 vitamine C &g vjagd A3 NO; &3 225F
(143ppm) < B A(G06ppm) < Ev]42(669ppm) < AY=F(985ppm) £o.2 Rk vitamine
C #ae 32@3ppm) < E7421(289ppm) < AY(353ppm) < HYA(768ppm)e] &2 =St
th. 19 500mle] 5F S vlalda 738 3¢ 325859 29 289 4HFLS Tmgel A
A ot AY=EFE 348 39 483mgely Ho 5FUCEE oju] WHO/FAOS NO;
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ADI(acceptable daily intake)?! 219mg/60kg b.w.®t} 2.218yv 233 5 des B F&
AFstA doh. 9ddd EviveE S500ml 8% B¢ 253mg, 3Bmge HHA Ho A
Fu B $HEE T AFHE At 5FVeEE olv] ADIE 47 1.16¥, 1.539 =3
& F e AR UEyt,

Tab. 2. The average content of NO3- and vitamine C in 100 samples of vegetable green juices from 3
different manufacturers between 1st Sept and 30th Sept 1998.

Content Kale juice Tomor}rqw s leaf Carrot juice Wild water celery
juice juice
NO3- 240-1450 450-560 90-204 506-750
(ppm) (985)* (506) (143) (669)
Vitamine C 236460 695~825 33-54 244-353
(ppm) (353) (768) 43 (289)

+The number in parenthesis indicate the average content of NO3- and vitamine C
sxsampled in September 1998

Tab. 3. The amount of daily NO3- intake in case of 500mi/day vegetable juice consumption*

Kale juice Tommjro.w S leaf Carrot juice Wild vsfaFer celery
juice juice
483mg 253mg T2mg 335mg
(2.21)%* (1.16) 0.33) (1.53)

*This calculation was based on the data of table 2 sampled in September 1998
*+The number in parenthesis indicate how many times the Koreans intake NOs; by daily comsumption
compared the NOs ADI of WHO/FAO if they drink 500ml of vegetable juice a day

V. =

ARHE 9Fo2 FeA dE 579 287t A e FAG ] BRe] o]§ 4

228 B8 209 AT VAT AVIN TNY £ Re ol v I

AF ALE ANNE %FEFE NOTRIo] 0@ 712227 Basd, ol =39 =A)

29 ALY FRY, FRAVE, B8 EGuE D OB, AP BE %5 ¥
olol Q@) AW monitoring$ AHID v T ATE olo] e e P,

L 539 78 2AR ALY Y7 AYe] NOygRe Blo| A8t 7heel 585

= ZeET B4 e S£Foluth 9U9el F% ¥F HAE 9F AR u

485 9k, AL A% 2.940 B9ith FALH ALY N0y §F 9FHAFAE

1,731ppm, 5403ppme & Aol BAGe] s 3,128} B 538 ehach.
2. NOyE#e F50] Qalo] ulal YU T.54, AL 218 Bol FW A%z
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NO; §3#& HsiMe F5ude
bt

3. NOy &=+ Vitamine C ##atole AF2xz e whE& olpthes A 37|37t
o7} H8lo] Uehgth, AA7IzHE %«1 NO; %3 vitamine C &3k 2+
AL=E, Lo|5F EF 4L 9 Y4 AFzdedA Ao AddAE Jely,

4. 3F% NOJ%%A FAT PN A2A e AS 2o] 243, AL 4A3, B2
T 0T o) Fo Yehdoy, H2 P WFRBY A TE xFolA 24173 Y
th. Vitamine C #3& NOy &3l uls) &wts] Aztsle Agolod, B25F
<+ ARz 71 FH3] ol

5. ZA di 5F3AE PAY EFo] NOy#%% Vitamine C &% 25 713 =34x
TWALY =Fo] 7b4 wskth, NOs @33 Vitamine C #3o] GBAY, TWAL 3HFolA
o @7 PAF & vE] 2L Agoz dgtts AL AzAAAH 4 e Bt
EF37) W] Jeds d@4olztn desHU

6. %F 54E NO; &% FZ55(143ppm) < ¥LA(G06ppm) < 9] (669ppm) < Al
%508ppm) £o2 BU}T vitamine C FHL FZ(43ppm) < E72](28%ppm) <
AY(353ppm) < BLA(768ppm) 2] +o2 E3kT),

7. 99 NO; A3 %L 500mle] 552 viie 49 349 53mg, 7yl 3Bmg, AY
B3mgl e EFTeZE ojn] WHO/FAOS UANO; 33 &Fxct 1,164, 1.534,
2.2180 2918 &= gle A2 Jehgd,

mﬁ.

Ag =59 BARZ AL Ho| WA Aoz

e =

B,

0e 3}

o ¥ U

O

2 % XK

Bruning-Fann,C.S. and Kaneene,]J.B. (1993) : The Effects of Nitrate, Nitrite and N-
Nitroso Compounds on Human Health : A Review. Vet Human Toxicol 35(6) : 521~538

Ganggolli,S.D., van den Brandt,P.A., Feron,V.]J., Janzowsky,C., Koeman,]J.H.,
Speijers,G.J.A., Spiegelhalder,B., Walker,R. and Wishnok,J.S. (1994) : Nitrate, nitrite
and Nrnitroso compounds. European Journal of Pharmacology. Environmental Toxicology
and Pharmacology Section 292 : 1~38

Miwa,M, and Miwa,K. (1995) : Carcinogenicity of NO. Experimental Medicine 13(8) :
118~121

Kibler,W. and Hiippe,R. (1985) : Welche Nitrataufnahme ist fir den Menschen vertretbar
Emiahrungs-Umschau 32(10) : 328~332



Ao BASY S/ FHANE, £498 EuE, AFzd R YAsale] & %F NOy §F 3o

103

s

5 (1994) : HAE TF U Y NOy HHFG HAFIES NOs &% 87l o
L RIEde] A3 E o WEel 3¢ AEAF (1994.10.12-13, wEIAEA wWIHT),
ENEHY sd7led 4, THTYY, ¥IEFHEHY FFFH, pp.251~276

ok 2

Sohn,S.M. (1994) : NOs Accurmulation in Edible Parts of Chinese Cabbage and Radish
Cultivated by Conventional and Organic Farming and its Limit Value for Safe
Agricultural Products. 10th IFOAM Conference (11~16th December 1994), Lincoln
University, New Zealand, 139 page

R, KLEx (19%) BXo Wik ko WMo £ 8, £8, AoBR. B¥s v
£ T71(1D) : 1179~1182

245, Kicke M., o1& (1997) ' E. coli cell& ©]€3 A2, EY, $3 Fiehds
APy, S=ESEIR] 30(4) - 361~369

Hr rp

EVS, Y, B (1999) : AR, =, 3, #F L Selvbet AFA ANG ol
¢ A7, GFUE ERARARY, A%, dASH) 32 541547

rL rl->

Tanimura, A, (1983) : Recent Research on Nitrate and Related Compounds. Food Hygiene
Research 33(12) : 17~23

Van Maanen,J.M.S., Pachen,D.M.F.A., Dallinga,].W. and Kleinjans,]J.C.S. (1998) :
Formation of N-nitrosamines during consumption of nitrate and amine rich food and the
influence of application of an antibacterial mouthwash. Dept of Health Rish Analysis
Toxicology. University of Limburg, 6200 MD Maastricht, Netherlands. http:
//[www . cancerprev. org/meetings/meet96/abs/abs500/ses504/96b0912. htm

Westin, J.B. (1990) : Ingestion of Carcinogenic N-Nitrosamines by Infants and Children.
Archives of Environmental Health 45(6) : 359~363

WHO (1995) : Evaluation of certin food additives and contaminants. Forty-fourth report of
the Joint FAQO/WHO Expert Committee on Food Additives. WHO Technical Report
Series 859



