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Abstract

In the Norhteastern Thailand (HE) unbelanced diet may be
the primery ceuse responsible for the renal stone disease (RSD)
and other metabolic syndromes. The ohjective of this study is Lo
analyze for the levels of warious substanées which inhihi£ or
promote renal stone fermation. The important RSD inhibitors are
citrate,; malate and tartete and RSD promotors ere coxalete and
uraete. There are other substences which play an indirect raole
in RSD; such as potassium (K),; sodium (Nal, megnesium (Mgl
celcium (Ca) and phosphorus (P}). The level of vanadium which is
a potent inhibitor of ATPase was alsc esnzlyzed. The level of
these substances in the lcoccal vefetabhies and fruits in Khon Kasen
province (KK) were compered with those in the Bansgkok (BKK).

Cut of €6 kinds of vegfFetables and fruitis of Khon Haen
province high levels of RSD inhikiter was found in 7 kinds of
fruits and & kinds of vegdetsbles whereas a larger number wes found
in BKX (12 kinds of fruits and 12 kinds of vegetables). The same
vegetables and fruitse from BKK alse contzined higher amount of
thess inhibitor substances than KK, High concentration of
oxelete and urate were found in a number of specimen from KK,
but onily in a few from Bangkok. However the level of these
substances between the saeme specimen from KK snd BKK were mnot
different.

From the study of mineral content it was found that the
amount of ¥, MNa, Ce, Mg and P in the vegstables and fruits wes not
significant iy different between the two lgcalities. High level of
notassium contents wesre found in 32 specimens and 36 specimens of
specimen from KK and BKK respectively. _

The vansedium content in ell specimens deiermined was
rather low and not esxcess the level of venadium found in other
normel food., It is unlikely that vegetahles and fruits in KK are
a source of toxic level of vanadium

From +his study we also found that smounti of potassium
in glutinous rice coonked by preservation of weter is higher then
convention method practicsd by NE peaple.

I+ was concluded that with glutincus rice and vegetsbles
as stable diet +hs local people of the Northeast are likely teo



1]

be deficient in both RS8D inhibitors and pectassium. It is suggested
that RSD can be prevented by changing the cooking prechtice to
prevent the loss of potessium and by choesing vegetables or fruits
which contein high leve! of RED inhibitor,
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1 Names of vegetable and

i2

fpuits semples from Khen Kaen

HDUUAY

1. pswanild
2, NELAG

3. nIslew

4. nTEDY

5.  f2Tunsau
&, #Tusmaow
7. Tiwdnuriu
8. @™

9. THW]
18, fuDH
11, fannEing
12, FONURA
13. PRt
14.  @unoy
15, 49en3n
16, unslusou
17.  Hdnean
18, wuLNAReN

(abbacge
Watsr mimoss
Keradone

Lead tree
Corn

Corn swe=t
Cassgpd 4ree

Coltlard

Cha Plooc

Ohe —om

Chinese leek flower
Khae
fvygourd, lsavas
tnnion, young green
Cucumber

Water melon, young

Yard-long bean, Ersen

Angled—-type gourd,

fruit

Bassice oleraccsa

Neptunias cleracoca

Careya spherica

Leugeena £laucea

Zea mays

Lassie siamss

Brassice ciersacca

var, scephala

Piper sagmentosum

Acscias insvavis

Altlium adorum

folichandrone

spathacea sohum

Coccinia indica, Weight

Allium spp

Cucuymis sativus

Citrullus lenstus

Yigne sinensis, ver,

sesquépedaiis

Luffa pouvtansuls
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13, ﬁ%ﬂﬁﬁﬁqwﬁ Chine=g cehhsvs Braszsica chinsnsis
240, Qﬂﬁﬁﬁ ]"1-; Onion,; fragant, Alldium sdorum

Chinsse leosk

21, iuuﬂ .:;il;;" Khee (leaf) Agati gradifliora
22 1ﬁuﬁﬂ@ﬂ : !“*   ¥akok <l=aef) Spondias oythers
23, 1nus%x 23; ‘Baelfruit (leaf) Aefle marmelos

24, 1ﬁ&3ﬁu _ St&r goasskerry Phyilentus gcidus
25, TluTussun “Baégi; sweet, lesves QOoimus bacilicum
26.  4nNIHUD céﬁéry cehbage Brassica pekinesnsis
27, WDANANS Y - -

28, ﬁﬂiﬂm Zpinach Spinecis cleraces
20, #ndla = =

0. GANEL Y Mustard gresn Bressice junces
at. n%aa Ceriander Eryngium fostidum
B2. ﬁﬂiaing. Swamp cahbhbade ipemoea agustica
33. ﬁﬂﬁ@um@ Swamp cabbage, ipomosa repians

4. @nie Phak Peng . .- Besella rubra

L (T | Phak wsen ”-f'ﬁ” . Marsilea crensts
36. ﬁﬂgﬁﬁ = "ffj -

37, WnANnY Om-—-Keb 1|517;.Limnnphila rugasa
38, dnanl = l‘3:f¥_ £

38, wWini9en Pappers fgreen) *3: §a§sicum frutescens
40, WINUAI Paper (rad) '7‘Q§§§icum frutescens
41, ey : SR Rt

}Agf;”ﬁgujﬂ Breng Phusi Jussieusa rapens
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) ¥ L = 5'
Folnw Tedenon oinurenany
43,  u¥HE2 < =
44, €aidya Wax gourd Henincase hispids
45, H€nwmod Pumpkin Cucushits maxinma
48, MS&%ﬁ}ﬂ?“h EEs plant Sclanum xanthacarpum

47, HELUDHUND Egeg plent, long Solanum melongens

48.  wsifiowle fgs plant, Solsnun toryvum

4. asifoina Tomato Lycaopersicon esculentum
50, Hﬁﬁsguﬁ Bittesr malon {small) Mcomordica chawant{éF
51, NBYYL LGN Tamar ind Tawmandus indica

B2.  NEEIULINA Tawmarind ??th&cez;chium duice
53,  soRNsNAsRNMARE Me Muang Him Ma Pen  Anscerdium occidentele
o4, ﬁﬂﬁ‘{:}“,. = -

§5, @uL@N . Neem Asndirechta indica

B6, ﬁaxﬁe Spring onian Allium sscalonicun

o L ow (e
87, pEgEnIn Banana, rins

Muse spp

58. ﬁaﬁs%ﬂ? Roesspple Bugenia jamﬁ§§

59,  NEal9 ‘Mengo, unrips Maengifera indics
60, NUALND6Y :P&paya (unripe’ Carice papsyve

i HEHL Ster gTaoszherry ﬁhylianthus agidus
a2, ;h%ﬂﬁ? Lotus sesds Ne tumbo nuci?eruﬁr_
63; '35§ﬂ' Sepodiila " Achras zapoba

24, %ﬂﬁﬂa Sugar-paim -

65, afou - -
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15,

16,

£F;

NTERY

DAY

fuwAdR

” Hhd :.“I.'Ii’
TR RE BT

FraTuamary
L S

=
AEU

Auane
NEHR

W
EHUDH
AONYIT
FR g
b7}
FURDR
WRIAI7
Ue 9 LuBa s

P
(L 107 3 S

o MaEngan

&

naRAe
) ;
f2auLAN

usonlad

Cabhage
Corn
Corn sweet

Khyaensg

Calery
Lesafbush., wildbetsl

Cha—om

i Tvygourd, leavss

Onion, young Eresn

Cucumber

Water melon, voung

Muna besn sprouk
Yard-loansg
hesn, sSreen

Peanul

Sugét per, young pod

Brocoaoli

Leucaeena glaucs

ﬁﬁéﬁé?amia peliuycida

‘Bassica cleraccs

Zea mays

Zee meys

Limmaphila =rfometica.

Bressice cleraces var

roephsls

&pi&mﬂggﬁveulené

Piper Zamentosum
Anscis insugvis

Coccinia indica, Weight

gl!iu@ spp

Sucumis sativus

~Citrul lus lanatus

Phesenius sureus
Yigna Eiﬁgaiigi;'
van, sesqui@ﬁ@%iia
Arechis hypSgsea

Pisumseat ivum

Brassics oleraces
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28.

30.

31,

392,

33.

34,

as.
44,
41,
42,

43,

tunssiueo
8 LG
HANIRUND

ANANERDN

_ﬁﬁﬂaweéﬁ

WINWE N
Wil
WOND 9
FITARIER

sELloLls s

$e L ot

s foinalng

= o
HELUD LV AN

NETEIY
svanofy
AERBNDIN
LG
wiio 14

RAINLINLHNT

Hoty hesil
‘Water mimosea
Ceiery cabbacze
Letﬁuce

Chinese cabbage,
leaves, stalks
Coriander
Coriander

Swamp cehbage

- Sweet pepper

pumpkin
Egg plant, plate brush
Egg plant, cock

rosch berry
Egg Plant, long
Tomato, rips

Bitter melon, Chinese

Papaya, unripe
Papaya., ripe

Bamhaﬁ shoots

Kidney plant

Jcimum sanchum

Neptunia olerscce

Brassica pekinensis

Lactucae indica

Bressice chinensis

Coriandrum sativum

Eryngium foetidum

fpomoea sguatice

Gynandropsis Pentaphylla

Capsicum var Erossum

Cucurbhits manximsa

Solanum toervam

Golarvum aculeatissi

Sclanum melongea

Lyeopusicon ssculentum

Mowmordica charsutia

Cerice papays

Carice pﬁpaya

Bambusa app.

Orthosiphon grandiflaorus




L 4

e e o e e s T T~ ——— o — o o b o . o . o s e . ol e . i o S e e, e o o .

i s i i . B e, . i . S A g et et e oy e Ak i . S St Bt e Ll . i T e P e . e, e N e e e S g .l B Wy Yo Vo, ey el e e s e e

44,
45,
48.
47,
48,
ag.
50,
§1.

52,
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S ,
T8 LT

adels

: ¥
NRIBXIID

ARuwN

SEBINRITG

neyda e

Y

C I
%

Auldesa

auaAy

AxtTeana0n

Ao

aéﬁtﬁaﬂ

Rosesglar

Benana,; »ip
Banana, ripe
Banana, »ipe

Tamarind, sweet

Pilum mengo

Star foosehenry

Sepodilis
Fineapp{é
Crangé

Graﬁge

Pomeio

Graoce Ereewn

‘Hikiscus sabdariffs

Muzs zapisntum
Musas spp
Musa ‘nana

f

Tamarindus -indica

Houen burmanice

Phylienthus acidus

Achraszepots .

‘Ananes COmMUSUS

Citrus sinentsis
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Teble 2 Minsral coentents in vegeteble and fruits ssmples from
Khon Xsen (mg/ 100 ¢ fresh samples)

e s a4 s o 8 e o et e s i b m e D e e A e e m M M e T i o . T . ok e o h | - —— . o o

L. astandd 18,4 Z88.6 40.6 10.9 8.2
Z. ALL® 18,4 280.8 7.8 11,7 3.0
3. nyelen : 9,2 33.4 1.6 25,6 5.4
4. pysin 4.6  274.4 32.8 20. 4 8.9
‘Be  fv3limcen 4.6 156.0 5.4 "noa 56. 1
€. f2liawinn 13.8 241.8 955 12,2 T
7. WUHS 600 1803, =5 B £.8 19,9
COE TR Y- T P 3.7 - 398.4 31.2 16,7 1958
S.  @win 23.0 - 444.6  100.€ 16.2 12,2
10, yew) ' 65.2 anz. 1 .3 20.7 8.3
11, %o 558 477.4 e 23.7 12,3
12, fann e 18,4 $43,2 3.8 15.€ « . 13.8
13, FQNUNE 15,2 18,7 4,1 3.€ 5.7
14, §1&s 1.6 446, 5 1389 9, 53.6
15.  Aunay 27 .6 253, 5 1140 10,0 41,8
16, WRENID 15.8 202.8 Ang fck, SR A
7. umelydan 3.2 144,28 2.8 5.4 17,0
15.  fadinens 3.2 191.0 85.8 24,0 64,4
19, nquLwﬁﬁa lB.Bl T0.2 4.5 5.6 2. 6
20. 1ﬁﬂ}w§§ﬁ 48.2 334.3 127.9 14.6 22.9
21, lupeihe 9.2 E69.4 . 10,0 13.2 9.4

2 1ﬁ%ﬂ : 3658 36%.1 103.2 254, 0 17.5
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folng Ne ¥ Ca Mg P
23.  lussnon 3.7 121.7 £l 1229 %548
24, luysaw 44,2 402.5 6074 62.5 18,5
25. Ynaves FeALS ! Bdge 20,8 35. 1 8.7
28, ﬁﬂiﬁﬁuuﬂ 20,2 393.1 38.7 18,0 T8
27.  fannaena 9.2 210.6 8.8 5.5 5.3
28, dndulng 14,7 S R 133 B
23.  tnlus -4 gslE 371.% 2.6 23.2 10,2
30. dndia £.5 393, 1 141.3 30,4 . .56.4
31, fnnont @i 18,4 475.8 7.5 23455 4.2
3z, Hn%ana 1319 335, 4 20.8 0.3 9.3
33, ﬁnﬁeiﬁé‘l 167.2 446, 8 106, 6 6.1 35.5
34, ﬁnﬁeﬁéa' 28.4 423.8 4.6 11.0 7.8
35,  dindle P IO T B
36. - dAuin 41,4 653.8 T . 8.0
37;, EhQié_ B8 252.7 19,2 13.3 4.8
3. dndunu 3.7 202.8 21.0 14.1 3.5
3a,  gaanil ¥ 5.4 57848 116941 87.1 _5;{
40. wimdsy 4.8 237.9 ° 2.0 11.4 5845
41 WINUHS . 23.0 616.2 24.6 17.8 14,4
42, zu%ﬁﬂﬂu 294.4 156.0 85,83 12.9 ' 8.6
43, Hawaw 14,7 268,83 28.8 ;4.1_1ﬁ 7.4
44, wwr £3.0 233.2 1.5 34,2 17.°
15, WG P T ¥ ok 6.5 3.8 3.8
46. dnmag 4.6 265.2 LB 6.4

47.  wsiTaiydsow 8.6 148.2 2.8 6.4 33,4
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2a'lne N& K Ca Mg P
42, 3%\ Y9812 a,2 234.0 2 2 g.2 23.9
49, wsil0u39 5.5 249, 6 1.4 15.4 8.0
80, u¥iLioind 12.9 397.8 . 3.4 8.7 a.1
51, weTsiun 4,0 210.5 2.9 11.0 58,7
§2. wguBifan 20.7 287.0 45,2 0.0 52,4
E3.  NBYIHLNA 4,6 93,6 58, 20,1 -
54, gommeNds fawowd 16,1 280.8 0.8 18.8 - 5.0
55. %ﬂﬁﬁ 4.6 393.8 %y 7 5.6 6.0
56, @ABLE 14,7 £05. 3 40.2 - (e SRR X -
7. WON¥D ‘5.5 355.7 31.6 24 02 13.4
58.  nAwnan 4.6 2730 . ° 5.4 (lBr BT
59, wawiliEgd 13.8 132.5 1.4 7.4 2.7
60. HHEUIS 3.7 124, 8 77 6.1 20.5
61. seaLND6Y 15.0 372.4 12,72 16.2 82,2
62. HBUY 9.2 243, 4 5.9 6.5 2.8
63. ixEai By 450.3 36,9 19.2 53.0
84,  asye 13.8 196.0 29,5 11.8 2.2
65. @nNRNa "_ 0.4 26.2 30.6 20.7 17.2

66, AxNDU 1.8 180.3 13.1 12.0 1.5
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Teble 4 Mineral contents in vegetehls snd fruits semples from

Bangkok (mg per 100 g fresh samples)
golny Na K Ca Me p

aysind

1. newanYs ' 8.6 72.8 7.2 4,3 7.1
2. ABLae i £.4 44,2 31.8 26.8 10.8
3. fEIY | - 103.1 374.4 1.4 10.4 5.4
4, sty 59.4 737.9 86, 1 30.0 55.4
5. H17Tuadou 0.4 74,4 3.5 25.0 §7.7
8. 2 lwanann 0.6 273.0 0.8 14.2 22.9
Te  WBHS 87.4 163,8 1.4 10.8 - 7.5
8. AR 10.4 374.4 202.0 21.4 10.6
3. Huans 142, 6 aga.2 92.6 14.0 20.0
10, 2wuR 13.8 I66.6 0.4 20.6 12,8
11,  quay 53, & 787.1 366,38 31.0 54,4
12.  Q3AURT 7.4 421.2. 4. £7.2 €.2
13, @184 9.0 368, 4 72.6 7.0 42.0
14, funos 7.5 369.7 229, 6 8.3 38,0
15,  WnenIn 6.0 100.9 102 12.0 37.8
16. s ludon 3.2 €3.5 5.4 9.8 16.€
7. f390n 6.9 124.8 - T S 22,2
e, Sdnens 4,9 227,83 45.0 14.0 42.8
19, $%as. 8.2  1184.6 5.2 3g. 4 8.1
20, ﬁqﬁuﬁmﬁ . 4,6 210.6 . 11.2 13.0 19.8
23 ﬁ?ﬂﬂTﬁ% g 18,4 230.1 16.8 8.6 22.

€
22.  lunssiwsy 181,72 516.8 82.0 25.2 57.6
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%olna Na 3 Ca M D
23.  HORRENT 59.8 262.8 35.2 10.8 14,1
24.  dnpnewon 92.0 288. 6 36,4 16.8 8.3
25, ﬁﬂﬂﬁﬁﬁ%é i 352,14 82.2 15,7 18,7
26. 6% 82.8 764. 4 66.0 18. 86 20,2
27, gn%an 10, 1 393.9 42,2 9.5 10,2
28, ”hgg 2157 . 5027 82.6 3.0 37.5
28, finideu 18.4 877 :2 165,8 2%, 23,3
30, winwwan 0.4 295, 4 el 10,4 38,5
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