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Abgirace - Foueed ety of cavlofpdriies from varias
fomssdateitfs oo gt Increise Moo pleeose to the some extent, 1Ty
steeilv v earried  ont, Hweegfore, in IV96 ther Modianald
Musritian e Pooid Techpoley Researcls Tnstitete fn Telran to
determine e pleeemic fndex of spiit peas, vice (Binam), kidwey
Besaits, green pes, Levash" Bresd el leesd Bean Kervels.
Dichetic sadjrets were studied v a clinical frind. The et
ittt of  coboliedrate G foadstnfls owas delermined  using
ACAL wmetfodv. Vlite Mreead wos wsed aw Hre reference food,
Aff o A 2w overnighi fust en seven separale deys eack
sulsfict ey givew e fesd food inoan st o provide 25 g oof
earbolydrate, Wood  glucese way determined  after 060,020
seisattes using orthotoleuidine method. Gleeoaic resposse I
circd fodferafnad wiey corlesdided s the aren under e 2o hewr
slrene cueve aand the plpcesvie index was erpressed ax e meas
ared nnder fee foxt food plucese coeve aaa pereentige of the
menn cires tedee e Wil Sread  glicose oerve. Clvcesie
indices of the st foeds were 30 % 83 for split peas, 429 = 1
for rive, dd & W for kideey berns, 57 £ 7 for grees peas, 0¥ %
B3 e UFavendt” bred, and 96 = T4 for brogd bean kerwels,
Foemomes el vice (Biwwn) oo be wved gfffctently fn meed
pliniseg for the dinbetic sbively,
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INTRODUCTION
Fpidemiclogeal  studies have  establishted  thae
prevalence ol dishetes meblitas s inereasing in dillerent
findings 1hi

Irin the shonww

mumdvnee of diabeies 1o be on the rise {2).

countries (1. Alsa in

Reducing the shveemice impact of the digl by using
femw-siveemee mdex () foods has shown o improve
ercprall Bloadd glucose conteal it paticnts with diabetes
the  development,  and slose the
progression ol short and long-lerme ettects, Previously
ry recommendations  [or patients with  diabetes
mellitns wers mamly based on a restriction of dietary
e hohdd e Flosseever, during the last bwo decades
recommendations Tor these patients have wimed @t a
dict with @ ruther high content of carbohydrates with g
G {4y Dilerent carbohwdrate  foods  produce

mellitns,  deliy

iest

lima

wihessd Hoeheshtl Undversity of Medical Sciences, Tehran, 1

different  bhlond  glocose  responses,  which are
independent ol their constiteent carbobydreate, 5o

classilving foods according o thetr glyeemic resy
nuy be wselul in plnning dicts Toe diabelie patienis, A
number of siudies have demonstrated that redocing the
Gl ool the diet will mprove the gl
control in diabetes (3.

SEITEL

eratia el [l

Few tocds, traditionally consumed by the lranian
puopulation,  have fested  for their glycemic
responses. The present study was planned Lo delermine
the G of six starch foods, which are important in the
dier of lranisns.

MATERIALS AND METHODS

Lesstel)]

This study was @ clinical trial. Ten MIDIM
volunteers (7 omen and 3 women) aged 39293 ¢ (X =
S, 51210057 with a body mass index (BMID of 22-345
(2723.5) were included mothe study, Al subjects were
i pocdd general bealth except for having diabetes. Seven
subjects woere being treated by diet alone and three by
oral hypoglyeenae agenls.

O the fiest visit the subjects were subjected
oral plecose tolerapce est using a 3b g glucose
The subjecks were given @ lest food conlainmg 25 g
available carbohydrate, which was ingested with o glass
of wuter durmg @ 310 minute inleral, Venows bBlood
pluecose was determined by the o-tolouidine method
Lhe [asting stale and 1-hour and 2 hours postprandial.
The test was repoated on o subscquent visit (after 2-3
davs).

The test foods were split peas (Tabriz), rice {Hinam,
grade 117, kidneoy  heans  (Shabestir),  green pess
(Varmmin), “Lavash" bread, broad bean, and brosd
bean kornels. A 2% salt solution was used Tor buoiling
the Tood ilems: split peas and kidoey beans were boiled
for L3 and 2 hours, respectively, and nee for 40
mirutes fellowed by steaming o 10 minates. Green
peas and broad beans were peeled and holled for one
hour. The standard  tood  was white bread.  Bxacl
amounts ol carbobydrale, protein, Tt crode-fiber, and
witter were determined ool the HEms  usmng
ADAC methods (6],

As mentioned above, Blood plucose TESPONSSs were
determined in the fasting state and 1 and 2 hours

1o an

levadd.

Lol



Gilycemiv Index of Split Peas.,,

pastprandial, The response cerves [or both the white
Preged and the test focds were plotted and G owas
calulated i ocuch case using the method described by
denkng o al, (19810, in which the ratio of the arca
uider Lthe glucose respanse curve Toe the test ood was
compared with that of white bread.

The Student’s t-lest and paired -lest were used for
shanistcal analysis.

The protocal was ceviewed amd approved by the
Human Fthies Committee of the National Nutrition
aned Focd Technelogy Ruesearch Institute.

[

Table 1. Gunueral nformation ¢

- ~
RESULTS

The general infarmation s diabetes statos ol the

MIDDM wolunteers are presented in Table [, 1he

compositons of the e ol Lhe

standard food (white bread) in Table 1, and tha ol he

loowls, s well s
coaked fomis supplying 25
[T, Alsu, the serum glueese re
i Flgure | Inoall coses the
postprancial curves wi
al [rgestion of hrogd
sharp mse o glocose concentration, whereas "Lavisi”
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ul carbohydrale mTuhle

LUNES CULs

AN

s0omean walee o the
I-Tever aelier the siar

ONECE

wan Rernels ed wooa

preis biond oo modderste ellect on glocese
I'I..‘.‘\|'I('l|'|hl.;

i dibaetes slatus in MILIN [Ertients

e
(MU

sy Mo, Dinbetic

vy Fleight

duritnon [£'mj

WL

shikg)

kgl

il [ Huly

s lang

sy insles el

(K

wengh [REETHH
gluwmye

[mgdid ]

155

159

Female
S G

PN

43 2 Ml 177
4 49 | Il 155
5 i3 i Male (i
i fitl B Plile 175
7 73 o Belanle 1ns
= il | 1
L] 44 | s
1 a 3 Fuenmle 132

472310

1632603

b R B T I R -

et 585 235 LA Giliben € hainmide
05 fih, 5 2 120 13071
Wi i 28 1M 1 2igs1
H2.5 H2 A4 ) L3t
Eill .5 27 L3 (RIS
i i 22 e Lilthen Chimicde
73 T2.5 27 42 [ 3t
3] 20 L4 (RIS
| M [ kS Cilpbwen Ol
71.5 0.5 [42 1 XL
TNE=RAZ  Tld=7T06 274337 |28+ 1957 T

180
170+
160~
1504
71y [ S

130+

SERUM GLUCOSE {mg/dl)

110

60

Fige. 1. Mo serwm glocose pesponses aller ingestion of the shamdard aand tes) loods

W split poeas riee (Binam) * kidoey heans 17 green peas

A

"I

arvnsh" hremd o breead bean kermels sewhite breaad sezmadaed



Vel Medien Trandcan, Vol 3%, Na 2 ¢ 2000

1n3_....|. ------------------------------------------------- LEEELLE I ‘s s S e p—— rrevrsmanas
1

Bn_aa....a ------------------------------------------- -.------uu-ru..u.elg.. |3--aa-- EesEaa s B e L LR,

[0 B B L L T S P T P P PP — R [ P 4

42+3 4413

GLYCEMIC INDEX

T Rt

h%

i e

T
il pprran kitlney eans "Lawash" lread wrhite breacl
riae {Binam) FEeen PEAE hroar bean kernels
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Colveemic index of foods
CHucosy curve alter riee ingeston was lower

seoresponse. Adl the test loods prodoced o lmeer
weremental seca under 1he phecose curve comipared
with whitie Iy

that alter kidney bheans, bul there werg noo stalist
dilferences between them, Split peas clicited the o

il The plyvcemic index values obiaine:d

for the test and standard foods are gpeen in Figore 2

Table 2, Composition (%] of the standard and sl Toods
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N

Conliend spht press B 25 1.3 9 R 1k L7 143.7
Clonked rice i53 A 03 2.0 .2 3 L1434
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DISCUSSION

Izl
hits heen reported oo vary with the Tood
somree of the carbobydrae (7-14) Difterences are
attributed o warious  lzclors soch as dietary fiber
content ol the Jood, Tood processing methods, other
L

The rise m Blood glucese after o carbohydrate

o ool

s ant-nuirients  and

starchy polysaccharides (13). In

Josal such

chemical natare ol thwe

-C_'i!l'l[l(l‘.'l'.:l'”:\
the prosent stwdy, the G owaloes of split peas and
kiddney boans swere [ound e be 31 £ 3 and 43
respectively (Figure 230 These resulls conlirm those
repnted by Indar-Brown el al (16}, and lenking ot al
(179 e these Toods, Legumes are @ good source of
fiher amd proteing. Fiber contenl appears o make o
differenee in the obsereed G The fiber souree Torms

3

cither o plysicnl bargier W the hydrolvlic engymes
bmiting access o Lhe starch or o harrier slowing
ssted materials (18] Another Factar is
amylose. A high percentage of starch in legumes is in
the lorm ol amylose (0=, as compared 100 the
13-30E [evel found in most other carhohydrate sources
(15, 19 This high-smiylose starch hos been shown o be
digested T more slowly than the high amylepectn
stareh, Thus, The mature of starch in keguminoeus seeds

absorpion ol diy

muwy miluence theic stareh digestibility, Purthermore,
leaumes are an abundant source of antinuirients. They
conlain creyme mhibitors, lecting, saponins, phylales,
and tannings (4, 200, These antinuirients, alongside with
the starch, can delay digestion. Finally, physical form
Rility ol lemaminous seeds, the

mary allect the diges
cellulose and vronic acid content ol legames teoding o
he higher than that i cereal priducts, thus legumes
lave ihan other
[owever, 0f the cell strocture s destroved, as in hean

e glveenue response Fozds.
prroclucts (with free starch), the rale of hydrolysis will be
much maore rupid (43 The data shows that the G for
ke | g lenger eacking time than
simtller dehulled seeds, such as sphit peas, More 1me
reguired fur heal and waier oo penctrte the
and pelatinize the starche For these
revsans Lhe Crl walue of Kidoey heans s meeh bighe
than that of spht peas {4y The Gl owvalue ol o
(Bimamy was foomd o be 42 % 3 (Figure 23 Rice with
i high-amylese content elils o e glycemic response
Hehall e oal
"the development of a

Pwiins, el

niay b

s hulled seey

o eompErsen with o low-amylose e

19 made the reflecten Lhat

more i osel aller starches are couked and cooled
maw ke e amyvlose less accesible e hydrolytic

criavmes”. lnovatre o e Oeon resilicnt amylose gels
ablamed iy reguire cocking temperatures as high as
1207 O

aceurs al b slower rate and Forms soller gel, 1 requires

reverse seluton, Gelation ol amylepectn

concenraions L torm gel, and the gel migy he
thermaliy reversed ar lemperatare ranges of 3085 L
The hranched structure ol amylapectin may prevent

hydrogen  hording between straight chams that can
woear moamylose. The branching in amylopectin alsa
increases the surface area per molecale and potentudly
incroases the area weanlable for amylolvbe attack {1s)
Oonldard proposed that the amylose-liped complexes
slowed the digestion e absorplion al the igh-amylose
rice [ 133 Juliano and Goddard concluded that amyloss

content  rather  than wether Gelos,  including the
srylose-lipid comiplex or Lhi aelalingzalion
lemporatures, il pluose TRIRTHHTSL

postprapdially (143, Most rices contan 200 amylose,
bt saricties thit contain o higher proporionl
(e, Deongara rice; 287 amyl
slomcr rade of digestion and prodoce lower
slyeenue response (21,0 Rice (Binam) bhas @ lower Gl
than Doongan rice and may he gssumed Lo hase o
higher amybose content, wo, fnooere soody 1he G values
of preen peas and boran bean kernels were 5722 ol
a4, respectively [Figure )0 These results conficm
those reported by Jenkins et al {17.22) Green peass
e g lower G than board bean kernels, Green peas
comtain & higher proportion of fiber thun browd bean
kemels (Tuble 1), Brood bean Rermels are also g good
souree ol caleivm, which s known 1o culalyse amylase
activity and influcnee sturch digestibility; e brosed bean
kernels demonstrate an ineressed  digestion rate and
higher blood gluense response in comparson with green
s,

Due wr the importance of bread oo the divl,
arrempls were made W determine the G ol "Lavash”
bread, The GO value of "Lavash" brewad {6923) o

Tyl
se have been shown 1o

have a

lowzr
than 1hat of white bread, Several Betors have been
imphested in the different glucose responses of breads,
such as waler availabilny, lemperature, b lengh of
cookmg, White bread was boked {2330 minulesy from
equal amounts of flour and water, e, 1K kg while
wheat Muor and 100 Ky water, while "Lavash” bren wis
Baked [rom LO0 kg wheat loar amd 65 kg water. So e
felatingation of starch granules of white bread is higher
than that of "Lavash™ bread. Accordme w Talehan e
al. The GIowaloes of Sangak and Barbar breads were
4711 amd 35213, respectively (237 "Lavash” bread is
very thin so all the starch grapules are subjected 10
h and therefore  gelatinizatoin of starch o hugher
than in Sangoak and Buarbaer bresds. The amount of
bakers yeast m "Lavash” breacd s higher than thut in
Sangak and Barbari bread, so the phylic acid content of
"Lavash bread s lower than that of Sangak and Barbar
(243 Phytic acil could affect the starch digestibility
through  combination with - proteins,  which  are
structurally  closely  associated  with - starch andier
thrawgh combination with the digestie emovmaes, which
are themselves proteing, [noakbiton, phytic acid cun
bind minerals such as calciom, whose halogen salls are
kneewn to calalvee amylose eme. Tes fermentation
s known o reduce the phytates concentralion {440,




I is concluded that the Gls of legumes and Binam
rice are low, theretore these food items can be used
cliciently in meal planning [or diabetic patients.
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