
EFFECT OFPROLONGEDCONSUMPTION OFYOGHURT

ON LACTOSE DIGESTION AND TOLERANCE

IN ADOLESCENTS

SONGSUDA CHANCHARUPONG
tL.

A THESIS SUBMITTED IN PARTIAL I'ULFILLMENT OF

THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF SCIENCE

(NUTRITION)

IH

S Lcs rr

iq q.t.

With compliments
of

ur.&)orD

FACULTY OF GRADUATE STUDIES

MAHIDOL UNIVERSITY

1997

Copyright by Mahidol University



at1a8

iliqgr

)-
?lalna,luTlu6 -r!+a,atannllutul6tslnlnoonofl oonl:BoE'lJ101aunnl,6ld

)^ lo a -'uart)1n15n tnotutlJtonlB:u

nlnf,01 1unl11lltn6

2Y|gld1dfl :HnlU0lrfl ( Lnnilfldnr)

a tll3nlfl.tfl 1lo2u nltlYlB1ll1[lJfi

-.i. a
1U?1d'l[5efl1idfl1+1

il:cnr65 Q?lddB:, Ph.D.

rj:vluai fi56'n:ma, pn.D.

1^,,J 66r d-.r;rfi an, D.Sc.

17 nrn01nil $1.d. 2540

umo ouo
e ' ia - f , - )- - dY

LrNruuufianolfi1:ndlotrruanusololuaargs uastuln at.lFtflnl o fi1t101auan

Ioadluluriroralurannnduuloiavrr;tufruuro,,:a"orirdalnnoiuur rirorrauanlnann

aaeloefrsoEJuanrod1ufil;r6nLiu1urhorranqloduarnluanlndd,,,dl,l'rrogo6ilt; a1n

n'r:6inu1ficJ1ur.l1lri ur1 :str1nlr6 nuac;lfi2ra,,:hstrafrsosuanrof, [;urdB?niu

il:atrn:eirutnq!onlan rfia6iluuri.r.uuunhul$rdlulroQnBaBravqroflltudrla'r6n

notninoarnr:tlaurulunalloun no,:6o rJron-ol ,rio.rr,dt, dairuurfinr:frnurnri6dc,

Jrsaonr.rr-onumfi rfi o6'uqrnnr:6runtuaulna drlouurrirhrarsi6 arfi riu ao
.- )i ' z ; : -i -ull]lolulllloltuoasnln ol.t1,l;.11!to}ro1l11lou o ullllanuo0114']l Llnlana56a:uur3n1

Iarfiinufluuu rfia.r:ornrirorauanloralularfiioarillro0nuasl6i6nmrironaunnloraluur
- &l-- , .; 3 r- )^2c anll6nu'lolnufl2nftulc6nnI oflnu1n123n1r8aHr1016unn tnd ua!a1n1:fi tRou lJ l,uron

ia:u uncdnurdnalatannl ilnnlarfiio6 ononTu 7 udc 14 rTu lunr:nonmro-.lnamfi
ir_atrarnoelnn.t:6uu loadnurllnqrunnaunlnrJu]t]lonrnarud:ni iru?u 1 1o oilfi fi o1q

:!x?1n 14-16 fl logMduur 250 fia66n: unrr-oiliarrurirtlaloatutla rral,ouag

u-ufinornr:luauratuda.i uurl 41% !ano16t16tu-aintnfir{nfirmluflu,lo.,:nr:saerfrnra

uanlnd dltu,i1u?ud so% finm:unw:a.':nrrsoaf1o16unntnflr2iln-uolnlrlriaurslu

riar uanornfi-"elrruttl 5g* fi'tufinmcunil:onn'nsag1i1o1a[anloafioa 10% dfi

arnr:liauralunian nll6lmrloourrirloauu.:araroe-a:fifinmrunuiu.',nirriuuri.r.u

ranlnddlu?u st ailrilil z ndfl tyi:-urj:cnrularfiinfifirEalilfiri'ooaunid

Bifidobacterium bifidus d'tutu z i"" tzsOniu) udrr-orJixrrurirzlalo:rqutuuur.rlo

Copyright by Mahidol University



ruiooamudrur:allnr:aaarirorauanlod uumrirorrnuanloal,ulscfiioarur:ntiaslo6

nirluuxadrlfiriadrd'rgnrlafi6fi:co-u 0.05 uaclufiom uornor.,:nr,ld66:;mr.:Iarfiio

2 zfio vlum ?z% lono16t16trTn:fi"firjiurzurirz1alo:routuaunraton'uuornrararriu

rj:cnrulsrfiiordlni.:nfi'rrfioujitrurfitrur.lirrrufilohrerd,,,nr:diluu uoifirrfis.,, 58% dfi

rliurrurirtlalo*cul,uailrrulornrniu r lu 3 niariosn, dl6'otnifundadfinr:nau

auororolarfiioaur.,:6 (good respondents) uonornfi'a-.onum,l"ruruaififiornr:lriauretrr

fl o\ru8ca't1 !ru:nro{01fl 1tana{nrsfi a-\riu :cnrulsrniortrEj rirorauanloratu

Is rfiin arxr:o easloifi ndrlurr+r rfia,rornfiriraaa ua n ro nlu rdac6uniJdr auas ua,

qeualrtidrdlar:fi'rui.r (semi-solid) ra.:Iur6ior irrrriurliurruriraaauanroafiwofirr6o

agtuuararnu rfiaiuil:cflrulsrfiinoorflo,:ou6lr-ud z, n{#oouauo'oialerninl0r-lil6

(poor respondents) loqnnoaaunr:goalirorauanloalllsrflin6oa:t: uuir 4s% ro.,

n{ufi"tniudaurflunqufiorouduo,rooturfiioadr,,,6 uavrfionq*rfioauauo.:oiaisrniolo'hi

6 iuil:snruldrfiiorororfiolrdurrar t+ rTu lufiararolnr:u.l6suuila.lrfioiiu rnqarafirrac;

uaorlnlrfi uirn{lfi oauara$oolarniolo"tri6uidarrfl unq+rfi oouauarorolsrfi iooE;r,,6

6o Uirrrufiannrro.rrirorrauanloabrlarfiinil6-.,,nr:a,r6oun;rji+nrmirsoEttanrndfiilofi

rm6aogtuuoravnu nqrfiooueua,:oialsrfiinadr,,6kiqnnoooufuoaro,rnr:uilnaIarfiiol

Fooioriu z unr 14 iu oonr:soafrorrauanlordtuur 250 fin66or: uumravlrcrfia

uilnalu16:o6ooaniu re il ordrdn"o:ri.,:ruodlrn:osoalirnraunnloratuuulo6nir

nj':aurfisuniurfiol+itoutlnatarnior6ooari'lmnou Iosnoiliilrflnlrrlalo:reuluau

firalcasNfiu"ddrn''rgnr,:a66fi:voTu o.os Lrollurlfia,,,16nu.'aauiliudfinrrsorrlirr.unun

inaluu6fi1u cl6oml,fi nmaunr4:o.,:nr:soe,lirorrnuanlod odr.,rl:fi oruam6floirnolu

dr,r*aro'urnrfuUr,,uluiud s rri'lornlouilflnlaifiionlu,ar 1a iu arafirfioduororfio

qrnnr:ril6uuurJal rfislir,,:cscrrarnfilro,,r riial6urtJfifiaEjunalu:cuunrlr6uorfir:

ran':crnnr:uilnnIsrfiio6ooan"u uanornfi'druruqidfiornr:lilauralunia.,,uaromu

:uu:.,rrolarnr:f.,raon.oa"rur-uiriu:rucrrarfi;u :cflrulurfiioolu ua;nr:6inurdrT.ouufl

Iarfiinfifinr:rfiuriiol6uniJ Bifidobacterium bifidus 1i1a\;$rafi6nirlarfiiorfifirornc

$unitilarfiiord a Lactobacillus bulgaricus La.- sbeptococcus thermophilus nr:ru6su

u n,:rrlrafiuaroaflrinarta.:Isriinoraoodr,lnr:rfiu:hur e ailnrf raruitjinrzuriia

$uniJlarfiior, rd'o$lrnid Bi.fidobacterium biJldus uaaliurrurirnrauanlneaoo.: lu
l,e

tru$ pH noa\, uar titratable acidity rriliu
Copyright by Mahidol University



Thesis

Name

Degree

Effeci of Prolonged Consumption ofYoghurt on

Lactose Digestion and Tolerance in Adolescents

Songsuda Chancharupong

Master of Science (Nutrition)

Thesis supervisory committee

Date of Graduation

Prapasri Puwastien, Ph.D.

Prapaisri P. Sirichakwal, Ph.D.

Pongtorn Sungpuag, D.Sc.

l7 July B.E. 2540 (1997)

Abstract

Milk is the main source of calcium and high quality protein and other nutrients.

Lactose is the unique disaccharide in milk. It requires hydrolysis by a brush-border

enzyme B-galactosidase or lactase before absorption. High level ofthe enzyme occurs

in most of infants. Similar to the majority of the world's population. studies from the

last three decades reported high incidence of Thai children and adults who experience

permanent loss of most intestinal lactase and suffer from gastrointestinal symptoms.

Previous studies in Thailand explored several means to reduce the undesirable

symptoms when milk is consumed, for example, reducing of milk volume at a time,

having milk after meal and drinking milk with solid foods. Various degrees of
improvement were recorded. Having fermented milk in the form of yoghurt was tried

in one experiment in adulls. However. Iactose digestion and tolerance in Thai

adolescents and the period effect of yoghurt consumption have not yet been

performed. They were, therefore, the objectives of this study. Non-invasive

quantitative measurement ofhydrogen in breath was applied as a means to indicate the

degree of lactose maldigestion and the gastrointestinal symptoms occurring after

drinking milk or having yoghurt was used as a means to indicate lactose intolerance.

In addition, the chemical and microbiological changes in yoghurt during the storage in

the refrigerator for 4 weeks were conducted.

Lactose maldigestion and intolerance were studied in ll0 Thai adolescents,

from Mahidolvithayanusom School, aged 14-16 years, using 250 ml milk as the tested
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diet. Among these subjects, 4loh were lactose maldigesters with 30o% being lactose-

intolerant maldigesters. However, in 59oh of lactose digesters, l0olo were lactose-

intolerant digesters. Thirty one volunteers of lactose maldigesters were divided into 2

groups. Each consumed 250 g yoghurt with or without BiJidobacterium bifidus for I,

7 and 14 days. Based on breath hydrogen production, digestion of lactose in 250 g

yoghurt was significantly (p<0.05) better than that in 250 ml milk, and no significant

0>0.05) difference was found among different types of yoghurt. The better digestion

is likely due to p-galactosidase in the culture organisms and the effect of semi-solid of
yoghurt as well as individual residual lactase activity. In total, 77yo of the subjects

produced half in total breath hydrogen when consumed yoghurt compare to milk but

only 58% of the subjects were classified as good respondents - those who produced

one-third or less in total breath hydrogen. Number of lactose intolerance and the

intensity of symptoms decreased after ingestion of yoghurt. The difference of the

individual residual lactase activity would be the main reason to explain the good and

poor respondents. After having yoghurt for 7 days, only poor respondents were tested

for lactose digestibility on day 7,45% of them became good respondents. prolonged

effect of 14 days yoghurt consumption in poor respondents was not found. The

residual lactose content in aged-yoghurt and the individual lactase activity seem to be

the factors changing poor to good respondents. Effect of yoghurt consumption for 7

and 14 days on lactose digestibility in good respondents was tested, using 250 ml milk

as the tested diet. Significantly (p< 0.05) lower breath hydrogen production was

found on-ly in the period of 14 days yoghurt consumption compared to without having

yoghurt period. In addition, number of subjects and intensity of intolerance decreased

in relation to prolonged period of yoghurt consumption. Prolonged consumption of
yoghurt for 14 days had an effect on lactose digestion, changing few lactose

maldigesters to lactose digesters. The effect was found not sustainable and did not

appear on the 3d day after cessation of yoghurt period. Temporary changing of
intestinal microflora due to prolonged consumption of yoghurt might be the reason.

Yoghurt containing B. bifidus, in addition to bacterial yoghurt, had no desirable effect

over the common bacterial yoghurt. Microorganisms and sugar content in yoghurt

decreased while the titratable acidity increased during storage in the refrigerator for 4

weeks.
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