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ABSTRACT

Milk is called an almost complete food in terms of nutrition, especially for the younger generations because it contains
a number of nutrients required for growth and development. Lactose intolerance is defined as a malabsorption of lactose
in the intestine with some typical symptoms of abdominal pains and bloating, and occurred at 75% of global populations,
which hampers milk consumption worldwide. Lacks of milk consumption in the underdeveloped countries frequently lead
to many nutrients deficiencies, so that diseases including osteoporosis, hypertension, and colon cancer are more prevalent
in the recent days. Lactose in foods needs to be hydrolyzed prior to intestinal absorption. The hydrolytic enzyme responsible
for splitting lactose into its monomeric forms, glucose and galactose, is called as lactase or S-galactosidase. The former
is primarily used as blood sugar and energy source and the latter used in glycolipid synthesis of brain tissues in infants.
Lactose is clinically diagnosed with the breath hydrogen production test as well as intestinal biopsy. Reportedly, symptoms
of lactose intolerance are widely prevalent at 25% of Europeans, 50 to 80% of Hispanics, South Indians, Africans, and Jews,
almost 100% of Asians and native Americans. For the adults, phenotype of lactase persistence, which is able to hydrolyse
lactose, is more common in the northern Europeans, but in the other area lactase non-persistence or adult-type hypolactasia
is dominant. Genetic analysis on human lactase gene confirmed that lactase persistence was closely related to the C/T site
of 1390 single nucleotide polymorphism from the 5'-end. To alleviate severity of lactose intolerance symptoms, some eating
patterns including drinking milk a single cup or less, consumption along with other foods, whole milk rather than skimmed
milk, and drink with live yogurt cultures, are highly recommended for the lactose maldigesters. Also, delay of gastric
emptying is effective to avoid the symptoms from lactose intolerance. Frequency of lactose intolerance with conventional
diagnosis is thought overestimated mainly because the subjects are exposed to too much lactose of 50 g rather than a single
serving amount. Thus simple and accurate diagnostic method for lactose intolerance need to be established. It is thought
that fermented milk products and low- or free lactose milks help improve currently stagnant milk consumption due to lactose
intolerance which contributes to major barrier in milk marketing especially in Asian countries.
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TH R FAES 2, ZE, 9, Q4 vERl B, §
e GUELE FIF TR Yo 53] A7) oHo)
A FFHH R 3 AFolth 23 A HA A7
2] 5% A=t FRAA LR {3 LA Tl BE3)
t} o]2igt Al FFES E 4 ¥ XE4)(lactase non-persistence)
oz} gt} vi=te] AT s gle FFHA 29 (Caucasian) 15%
(6~19%), M AIZA w} =2 (Mexican American)®] F 53%, o}
W27 ¥ (native American)®] °F 62~100%, o= 7}A|
1] = Q)(African American)] F 80%, o}A]o}Al ] Q) (Asian
American)®] 2F 90% BE7}t 73 43} B lactose maldigestion)
ol A7l= AL Z HIEHGTHNIH 91-2751, 1991). 23+ ¢
5 REE 58 38 WS (lactose intolerance) TN} &
& AFHSE R e 739 4 F 12 g 2o Ay
A B2 A¥H TS50 g AE) B Fo AAET 2y
A FZE o] ek T4 Scrimshaw and Murray, 1988).
FEENSEL 1921'A John Howland7} 1 9glo] §-H&5)
F29) A9 g RolgtT FZE AFF F 1960 REH 2
AHO R A T4 Ropt HAT HZ 22 FARELS
frAastd, 824 AFAA FFENSS osldtza =
galy Atk 53] FYNA FFEUS S 7 HAE A
@3k HU 9 FefEolth. ¢/ HF7 &I T, @
B vgE HES o8 7R JFie FPLE oo
A E20EE, 18 g dHo] S e FA
oltt. fre A 7HA dFAVt FIF e EFE
AFOBE fRAEE 7|¥se AL 189F olR7t gl
A vt g doj obd Aotk EXAME $H E FAS

T, A

fgel g8y =

fr 3 (lactose) = E T Z(glucose) 22 E 2 > (galactose) 7}
B-14 ZFCE AZH o|FHFEA(Fig 1) Y3 ZH5
=9 FFN EAF - Foll EAEE B3ELS 9%
7F e, $f FAE F48% FE FhE dok /P
ol Mol FEo] Q4T g 4 keal®] €& FA3ITh
AFd FHE 78S T3 2L 9FHE steRE
A FoH 4% Wl AERS T3t Yoz ety £
FrhFig 2). F29 7R E AREHE TGS 30
Yoo g gt oS EHA T AFEQ AE fo}
o HxH & gAY FH =2 o]g@th I
FegEo 84 =4 ALEY] gie] /& vkl T ¥

Fig. 1. Chemical structure of lactose (/5 -form).

9 ¥xg &7t wZ2A SEvte A& %E + AUtk
SR ol Z4E FAFAE FHH Tt
(Table 1 &=). 289 ] $/% ©] 5E¢ gFsiES ¢
3L U7V I ol Y ¥ ¥ &= F
B9 §F TAHAAA ol dH o, £59 4FLS MR
2 FRFEA HH3 NURAE FFE F A7) HEClE
£ 7o) B2 ¥ thMustapha ef ol., 1997). @A 71A] A
of 43R ulel] MW AQA YA FF2 523 o
4eHE FRAE WA FAG, ot A9oE HAF F
Lzl At o) 4-& FFFLEAN AE 1d v|ghe] Po
NAE 71 58F oA de] H2 Atk Holoh /7%
< FAF, Al 2 A, ARG TEE oG A E0H
ol AHEEEY AF9 23S MATRAY, IAFAHCE B
oL} Ah T3 2 A §A Rtk /23 e
Ao 13 AL, EEF Ao Ayt B33

] [e]
>

FeEHSS] 783 A

AE Fol FHE 2ol Al FFHAE &% Wl
A 7heRE 7 dojutol stk f3E Bl E4E g
ElotAl(lactase) == B -2 EA]THo}A( S -galactosidase)[EC
3212312k @tk o|A2 2871 R9 HHAE EAY3,
35l 71 B3 42745 A (brush border)l] A 3t
AN o8 71X oG FHE 7T EAIIE EAE T ol
. YJAFA © F lactose intolerances “FRFEP="0.2 E-g
o, 3 &8t BF5S AL Sojolvh FEAe oF 25%,
S 2 HA(TERA AT, FF xS, F 2 Fuid
50~80%, oFAloll = opdl g7} 1tjie} 7ol A9l 100%
A7 Ao BIHU $R/E v F AP dojvix
el(EF Heh7E 8 ARAQ FA7 vehde 498
1 AR T /e AR Rt A YL

¥

FHH EE FHE ZA0lth Aol $EY §5E v
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Table 1. Lactose content of dairy products

Product Lactose (g)

Milk (1 cup)

Whole g: ii
2% reduced fat
12-13
1% low fat
11-14
Fat free
10-12
Chocolate
. 9-12
Buttermilk
24-28
Evaporated 31 =50
Sweetened condensed 3
*Lactaid(lactose-reduced lowfat milk)
. 11-12
Goat's milk 1
Acidophilus, skim
Yogurt, lowfat (1 cup) 4-17
Cheese (1 oz.)
Cottage (1/2 cup) 0.7-4
Cheddar, sharp 0.4-0.6
Swiss 05-1
Mozzarella, part skim, low moisture 0.08-0.9
American, pasteurized, processed 05-4
Ricotta (1/2 cup) 03-6
Cream 0.1-038
Butter (1 pat) 0.04 -0.05
Cream (1 tbsp.)
Light 0.6
Whipping 04-05
Sour 04-0.5
Ice cream (1/2 cup) 2-6
Ice milk (1/2 cup) 5
Sherbet (1/2 cup) 0.6-2

Sources: Scrimshaw, N. S. and Murray, E. B., 4dmer. J. Clin. Nutr.,

Supplement 48(4), 1988.

* Bowes & Church's Food Values of Portions Commonly Used, Jean
A. Pennington, 1989.

A = lactase(©] 3} “# %—Ev— HE’\”)"H A3 &
Zol o 71&gk vio} o] T AFREQ Avle GO
2 BaHol B Na9t 374 AWz &5 lﬂ% A(Fig. 2 3
Z = A 7}1 /\}%}4 —?— ]E— U]ﬂ 3

59 ZAHE Z2Y3l= AoltHLomer et al., 2008)(F1g 3 7<L7*)
FraEslad Z2EE A5 webA
olu} oA goj vehted], ol

Ho} Qoky LelA Uk 43R
WEE WAHOE 4 HeARL Aiol 1AHE S5
AT, FAHOE R/ S48 HAA ARE A 7T
galaac) 21 Asrl 1 9AY £ ATk 43S 58

Microvilli

Fig. 2. In lactase persistence, lactase-phlorizin hydrolase in the
brush border efficiently hydrolyses lactose into galactose
(Gal) and glucose (Glu) and is rapidly absorbed into the
bloodstream taking luminal water with it. the jejunum,
which has low concentrations of bacteria 10" mL™; thus,
little lactose is fermented (Lomer et al., 2008).
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clate - (Butyrate, Propionate,
CHCHIDH}-COO Acstate)

—

Fig. 3. In lactase nonpersistence, there are several possible mechanism
for the common symptoms found in patients (Lomer ef of,,
2008).

7&’@‘3 A EE‘ “hypolactasxa(ﬂ%%"’i‘ HE2F)
17082 B4 ¢ AM’», getolAd] AYL
OPZ]‘:’} o] B4 ]7} T:"q’“ o2 A

H’I rNo

11 fr EHQ"‘—"J @3}
2 RE th¥(loose stool), E-H W uk
& A¥ALE Fitsie A ?O\r/} 3}

OEE3 vAaA S 5

A, FAAHCE AV FFEANELY] ST LE DR E
o) fr F FHAI ST MdH HFREL FEEY A
ST 9 EEX O] F4 A9 AlElge] HHToA B2
2" v o ey 2abd 9 &3 EASE Ao e
A 5o vl 35" & ok ARl AFFELTE A
HAA o] dARFAE T3l FAEHE ZAoE $AHA
3, AAFS A (transeription) ¥ HFIUESET WS 849

E4hde) #AA3E R ZrhJohnson et al., 1981).

FEEUSS T I

2]o] 2E#) X(dietary stress)
2EE7F B2 AFEC] 9
o] 5‘}:/\]-53

FHEES AT & 2F
moﬂ AR 2 FEESE
GgH oz F2lsHA o ARHo 2 AES
of uheka A E48A) B Hol o) Fe 540 H
Ak 2HBE FFEHEL A L B AF5H
?’é}”ﬂ o8 Aol FEAHQ A E AL FHokoh £3]
FEYZI 5 LEAES E5sE A7 92y, o
-‘% 742 EAe @48 a8 24
FFENZe] githey AFAFE A7 28)A=
TE02 AR F5 JAAT o] FAHE dAFH2= A
3 A7 AoH, s 9 F7F WA A7 Aol
t}, olo] whale] $-F dEAl= L3 FotolA R FEHH,
frdo] ozt S-fA w) ol B, TH BT FF
EZ7} o] 87 thZ ti(Scrimshaw and Murray, 1994; Sahi,
1994; Arola, 1994). Table 20l FZEWSE3 -/ LA
el FES 293t
EE XFEENA FFEHES 842 oF oF
WA ZrasA R &8 3729 Cancasians)y S W] F 3
AFEL o] A 0] o] o] & w7}x] x| &5 o]
E}%@l #2342 2342 4§ 9lth Scrimshaw?l Murray(1988),
Sahi(1994) 52 A AAQ) §F 43 £F2) GA NEE FAL
) golzegtet o= 7t dFoAE 1 AT}
50%% dom, 2 2 ofAjol It ME A 100% &
uhalgith ujZe e Bl 15%, HAIZ Y 53%, =<1 80~
9W0%E THFSIGTE fHe ASolE azivivulel R9 e
& 2%5E olgglor Al A HI 70%7HA] L RIE
o] HA7t v $ WAtk 359 FRAZE 6~9%] B33}
Ak By Ao whE A{FRAELT e SANEE &
Aol 7t gdlot, Aol dA KT & o] FFol st
H ZA7F A% AAHE Bk Yold FFE obF £33t

o
T

Table 2. Comparison and contrast of cow's milk allergy and lactose intolerance

Milk allergy

Lactose intolerance

Cause Abnormal immune response to ingestion of cow's milk protein Low intestinal levels of the lactase enzyme that digests lactose

Age of
onset symptoms

Usually in infancy

Early/late childhood

Abdominal pain, vomiting, diarthea, nasal congestion, skin rash  Abdominal gas, bloating, cramps, diarthea

Diagnosis

Food elimination and challenge; RAST blood test

Breath hydrgen test

Dairy food use/
avoidance

Eliminate cow's milk protein from the diet for a time

No need to eliminate dairy foods;
experiment with varying amounts/types of adiry foods to
improve tolerance
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A FATE ojolHie AdlA AfFEarFol T
Eatrh A% W FEtolA] 842 Yole HEo] A &HO
&3tA] Fom AfFEI s /‘ﬂ* g1 73
9} gl TG R vl ok APFHOZE f
EY 3271 A K950 ¢ éﬁ%‘ 73% 80~100%
FAE Yehdth 13~129 §F 23 2% 8§52 200~
250 mLe] & vA L WA SAE T AT THArola, 1994),
o2 Ut M {FGFEE RS v A9 duk SRl v
A T A7 S SsbE ST 10 g mIREY -3l g
B AES vl B Aol A Fo Fnk-S- A (dose-response
relationship)= YERFA] g3itt.
Hertzlerg} Savaiano(1996)-2 &7 ] T
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29 S0, 491 5 45 2 AABAE
o) #BE A FoIE AYHA TAE 525 QR
ok 1 olfE BEEA GO 02 3R 43 2% A
g BANE T9 A9 A% 42U AFE0IA 50 g
o FE HASA B e A% AR 712 wel B
T A% A9 100%2) AgEC] £FENFOE AvRT,
TG 50 g 118 S5 4P BS FolL, £
FEUE BREE o) AR B Fol $47) ol A
F glo] B 4 9lom, shAlE MES g sE nhAlE o

A
<
< S7HAE 4 Y 39 tHCamillo et al., 2006).

Lactase +8AIe} Mel& Hypolactasia

4% hypolactasia(BAHE FEFEFEH e AALoR
71 B AFEEANA FFE vAH, ojA o] {9 4w
& AFste 7 & 8dloith A A, /23S VMR
A ¢ A 58 F, FebokAl A& A(lactase persistence)
o] BERHASAAT E3F TEHU v 2 B A

&
of| A= =relolA] Y] X) <€A (lactase non-persistence) K== A1 ¢l
Y A{FEs) 45 (adult-type hypolactasia)©] 718 2317
A7y A= 7HH A (variable) F-HH A7 A
ZHeth 27 otz e]7he] Alstet o) A M E B4
&4o] AYo FAT WEEY AFRFE hed F3] G2
e #FEo 58 B2 des I 8ert
A8 =3t} A28 hypolactasia®] ZghS Hthio] A&
sted o} =R %8t 2 o] thRobayo-Torres and Nichols,
2007). SetotA] FARLe] 5 WO 2 HE 139108 4719 ok
3 A(C/T-13910 single nucleotide polymorphism)©] &Helo}A] =]
A3 o] Yk ¥ sk tharvels, 2005). A@; 195E
20419l E3le olZ A WAL, W 5 F 3297 9] 3

APAE o 2% ZHAAE AAsH 1 23 g
o}A HIxEAES AR AR C/C-13910 genotype V1E7} 71E
of Ry H ofxZeFt 531 ‘1‘40194 41913 hypolactasia Y159}

2 gtelolA %H(<10 Ulg proteln)JJr e A
o] AN, 124 ool 100%(93% LX) SolH o= VEr:
o} olZg)7bele] SefobA] &4 7HaE C/C-13910 genotype
P<0.03)E 717 AR=Aa vix e o thi: geAs A v
Bl CHRasinperd et al., 2004). HHE1 A A E eretolA)
FHAZHLCT)Y 13.9 kb AFoll SR8 OT polymorphism
TAA A T8 P 2phenotype2) 2t A Q1 #Ho] Je A
© 2 Jehdth Swallow(2006)9 EEE- o}Z a7} /)=
317} Aol sk 207 A £ 1,671 A2 Z polymorphism
& ATt 570 JeolA SefotAl A&HA4E Hol= Wl
T 25%% Yebgth FHE 2o T alleleo] FAH AL,
I8 A e I NErt el 2otk ER3edE tide
2 th43 %$l(polymorphic site)e] T7H A gk AL &
ElobA] AEHEAE HoF = EFT o SR (good predictor) @t
T gadd O us BAAES 2 AEAESE A7
N FAAe) FZ, AL &g I 9], SEfoA] T
Ao A Tl vt A7t FAHAT FEPoA FAAE
2 FAA Aol EAEH FAA A FRFH AolE
GEI a4 L Kol T3 A7, F, EVNY Hefot
A mRNAZ} 42849 &3 vlg divke 2 SetobAl
o] FAA AA} T A ZAHE QA= Aot o
ga)o} st gelolA A& B HASAAA AFES F
A YoM fFEEHELY €4, A4, mRNA &
g 47t 2% Aol HARIA & HAF 3 RS o)
A 27 gelolAl BATAVE doutiy 8-S WRldh
gebolA o] AT Q) prolactase®] /o] =EFobAl mRNA
FEo ARRAT e, oA A 2E L WeTe

A7 WiENA AR SE7h sl vhF Wt 1 9
B2 FHAL HALE JAAEC] &% FHEfoA| 474
0] x]7) W&o Ae1¥ hypolactasia®] 7| Al Al A
o] QlFof wEhA] AA AFold &
EElC:

ol ohiek Arhe #4113
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9+ QAT 47 A5 BPAE LIZE U 4TS TF
o §FHG T 2 AY 5 YA, TR0) WEA Beto}
A B4 MBAAE A Yk A8 GBS 27

N

A}
FY AHorsle fratgol £ Askel 33
4 b E7F EAg
£ 3k 9 AAE g r2eER F3UA SHdA 34
ET A Zrh stA7EA R S -galactosidase &4 o} 41}
ZAol7t UE 3579 SF2EE 43 A%, S3uAde
E zol7t gle ALR vebgrh AAAdEE i £F
18 g9 43} & F(maldigestion) A& E£A 3 v} QF2E
AH A 9.6%AL, FFLTEEE 125%, 75 39%=2 $
Fo fEEEIF QTEERD WUt QFEE A F ¢
2} B-galactosidase : lactose B]&-& W2 A 743190, 4-
galactosidase Y771 Y AANAME AEHA g ACE HQ
o w2 RFEE AHASE $5E e AR §F
BllFel ¢zt 4 vk #3E ol gt Wi ¥E Bifido-
bacterium longumo] 58 B|ZESRE 3715 +444
S ZAAHTE Lactobacillus acidophilus®] W44
4 A4 49, dAR g5l e WAde) Aed /3
3l 232 g3 E ALE et ¢4 UE HF
A A 2 ASE ALT 5 Uk ol E &3
[FEE F3EE AR ofYth R FEE S 7o)

N

i)
)

A A go] sl 2AHoZ slodFeA B
B34 2ok ARE ART FHED £33 43 B
A frelslthe F%o] A7 = ATt Martini £(1987)2 #%
E AT BE ol AT H(10%)F AR ofo] 23
3% M2 43 231 EFAE e & xel7t 8l
T RIS Table 32 §2EWE EAEANA A4H
T R H HAE AR Pgelth 1370 & o]3, E
AZ3 @A ol A, eXFETE AAG, STFEE 4t

3 7 bl A 52 AR Yok

Table 3. Management strategies for those with lactose intolerance

. Drink milk in servings of one cup or less.

. Drink milk with a meal or with other food.

. Try whole or chocolate milk.

. Try cheese. Much of the lactose is removed during processing.

. Try yogurt with active cultures.

. Use milk and other dairy foods that are lactose-reduced or lactose-
free.

N W dm D B e

. Prepare lactose-reduced milk at home using an enzyme preparation.
. Use an oral lactase supplement before consuming dairy foods.

e |

Handbook of Dairy Foods and Nutrition, second edition. p338. CRC
Press(2000). .

o¥) 2 =) F(delayed gastric emptying)°l FZFEWHF WA
o ZAeE FF7 Atk AR (whole milk)y A Frell ¥
A o] AR FFEUSE ta SAZE F 9
ok 9E S 2AFHANTE T FEHEL
rEHE AL ZASE A&l At R 2
GA A &) G ok ¥ FEU0)E 4 0E A=
AAME L NAAIH, GEF SEGC)E §] MEAIZ
S AAANFY I ele 2R A Fokrh A&E )
25 AR dE o8 7EA AEE AREe] B9t
7l Sl Eo] A R &S HAEh I18E &
g B 228 134 A2 @ He AEY R
9} Zro] B Ro| Adle] Zfol "t oleld $sa A=
972 W AR kst AEG gl s oiE Al A
2z Wy3 $do] riy ¢k RFEE HHT HE
A7 ARty A3 EHRAE AQATIAT 1 AR
NAL o}y BgAsth FEUSES A% =g &
Ge] ko] A a4 o) 23 2 & Ue &
O

&

L
A 42D 5 Yo, 53 LP2EYG S WEAE

e 2D 5 AE AFAIL, $40l Z B A= &

i

F 2382 FAANFIT FAE SAFH2H 2 A
1 &%l A Aelstdth Attvt ol AEFLS YR &
2eY vy 7FERHAIZ] $SHEESHS VRS | &
7t GoR|E= Ao 2 et of¢- 2L AL AEEL
28 343 etES sk Yuligehd daovarian
cencer) 2.2 A3 E 4 i BT o] th(Kuokkanen, 2005).
23| & A7) 2L H(lactase persistance)] AFHENA +HE
Foshd Wl gdAel AR 4 Atk B FENA
Here] AHEQAE Fo3gE A AT £k dow,
A4 AYgEQ A tiate)d @Rt A E3lvhe AL FF
3 Apalolr), o] #HA HH  hypolactacias ©]# §
S B2EEH JAE HIT § e AR A4 5
A& Aolth AHE S AE YadS Fdds GAE B4
(oocyte toxin)ZH= =Fo] HXH vl o, GAadgs Zg
EQA AAFAE #4840l glue d+E Brh

89, Cao) WA FLE NN F& A, Ca HHFS
W ARS A2 ARER AUAA g 5 dok §F A3
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EFE TUTFOE oY W BAy(FA)S 25 & AEoE a8A Utk AAA A7 75% FE7 HA
£ YEAAE 4 A Utk Corazza 5(1995) 1995 ©] Ho g §3& 2AIE THol BT o) Eut FFEW
galof A4S SR A Ao W ZLE9) Ca Z g Foll $F A0S 7tE9E Ao Fef ool Hi 3l
AHAFE 17 48t BF 2 f3EUS 3 ZS o s o} 59 AFH RFOZ st g2 Zyol xHH
WA SAEAUT o] AHAE FIrhyTo] A A AT o] ZTHEZ, 1EY, 2L gl T e F
3 22 3 a3t EF NEE vepdte 2345 3ed Aojtt, AF Fo gi8 FFe] A FFEHAE &%
gt Aotk avyZEe] AVl 42 g, £ Yol A 7188 7F dojvtor gtk f3E Ealste A4S
A3t 2%l AT AHEelE H38 Ca AF= obFE & gelolA £ f-AHEAToA R gk £ THEEl
ZH L ARA & Aol 2 ARHE 2 3ol AU LR o] EHARE,
FIFE FHel Eol%lE £8% B350 B2 #7} ZHEQAE folo] HF AR FAHY Tl o] &
3 ATl FAUh et A4 A2 Y HEE X9t Ak JdAH o2 FFEUS S breath hydrogen production
= 2 79 fFAFNE I §Fol Wi vk AEA 2 testZ AT 5 vk FFENFTS K 25%, 3123
HAA A Z2E fFo] JE SoA &tk /48 AT A, A%, &l 2 FhQ) 50~80%, oFAlopelz} o 2] 7}
E 4aAd o §32 2o gitgEch JHERE BE aeidle] A A 100% A7e ALE By HAT 4]
SERAEE G ol +FE Ak B-Galactosidase o] A FFE NMFEANT F e T S, sEotA A&
B4R HREHATE AT FAES AT ¢ A(lactase persistence)®] E-FHJASNAE S5 BEFHA ¥
FHEFE §22 AASE 7le £3 /bsEt f3E & A 1 9] A Fol| M= FrEtolA| BIA| 4 (lactase non-persistence)
axEete TEFH AFEQ AR HFEHAI7|E 7]Eo) T AU AHZEH ZAZF(adult-type hypolactasia)©] 7}
ATE Valiortel] oA EH AL o] 7] o435 & 2 ZaA vehdoh 1A B4 A3 Q7] SerobA &
3 ol HFAF 100 g Foll 1 g vwro]l A & = ¢ AR 5 oo 2RE 1391058 9719 oA (C/T-13910
}. o] FEE HE 4ol us|A of$ wr] wj o) R single nucleotide polymorphism)o| EreEjobA] A &4 3 #AY
o] FREWE FAEL E 4 flo] S48 &tk Valio o]ttt Ao} AT FFEWS S &8sty s
AF7F 713t Valio Hydrolysis Process(VHP)= €A 7) 19701 T 18R R ¢ 3 o3, & AFH A v A, EAH
FE A7E7] ARSIt 2790 resinoll £4F ghutaldehyde Bohe ARAF, SF2E f2bF3 34 v A Fol 4%

E AHEate] FHANA 1AE 4E Astd /3L b
AN figh T Mgl B2 & AF3Asch 2
= 19749 333 7jge] SHEAL, 1 oI5l 3

T Moo=
7 A7

o] 71%-2 Aspergillus niger(
R0l A piE 4 2E
obA Zhe ] dAAA nAEe

AR BAHOE fFA ol Zlek B A 794
m o 2Hs]E B 7} 9l0) packed-bed reactoroll A A}
d F AEE AZE

97 SEAAE $FENZF AR DAl 11E &
BEUE e AU B 9L FlgoEs &
GEUZ v go] BRE Jonz FuE Ay Y

= T
FEYZoZ AT FAIFEY ¥ BHE AA A F
e Aow BREn

#Atel 2

B Ao dnE 20099E FEFAFHGY 9
T+(Z-FS02-2009-09-0301) A el &Jsted o] Fof AL

it

rok

oz

1. Arola, H. 1994. Review. Diagnosis of hypolactasia and
lactose malabsorption. Scand. J. Gastroenterol (Suppl.). 202:
26-35.

2. Camillo, M. D., Marinaro, V., Argnani, F., Foglietta, T. and
Vemia, P. 2006. Hydrogen breath test for diagnosis of

lactose malabsorption: The importance of timing and the



62

ok

RIS 7€

IRl ®273 HM2%(2009)

10.

number of breath samples. Can. J. Gastroenterol. 20:265-
268.

. Corazza, G. R., Benati, G., Di Sario, A., Tarozz, C., Strocchi,

A, Passeri, M. and Gasbarrini, G. 1995. Lactose intolerance
and bone mass in postmenopausal Italian women. Br. J.
Nutr. 73:479-487.

- Hertzler, S. R. and Savaiano, D. A. 1996. Colonic adaptation

to daily lactose feeding in lactose maldigesters reduces
lactose intolerance. Am. J. Clin, Nutr. 64(2):232-236.

- Jarveld, I E. 2005. Review. Molecular diagnosis of adult-type

hypolactasia (lactase non-persistence). Scand. J. Clin. Lab.
Invest. 65:535-539.

. Johnson, R. C., Schwitters, S. Y., Cole, R. E. Ahern, F. M.

and Au, K. 1981. A family study of lactose tolerance. Behav.
Genet. 11:369-372.

. Kuokkanen, M,, Butzow, R., Rasinpers, H., Medrek, K., Nitbert,

M., Malander, S., Lubinski, J. and Jarveld, I. 2005. Lactase
persistence and ovarian carcinoma risk in Finland, Poland
and Sweden. Int. J. Cancer. 117:90-94.

. Jarvis, J. K. and Miller, G. D. 2002. Overcoming the barrier

of lactose intolerance to reduce health disparities. J. Natl.
Med. Assoc. 94:55-66.

. Lomer, M. C. E., Parkes, G. C. and Sanderson, J. D. 2008.

Review. lactose intolerance in clinical practice--myths and
realities. Aliment. Pharmacol. Ther. 27:93-103.

Martini, M. C., Smith, D. E. and Savaiano, D. A. 1987.
Lactose digestion from flavored and frozen yogurts, ice

I1.

12.

13.

14.

15.

16.

17.

milk, and ice cream by lactase-deficient persons. Am. J.
Clin. Nutr. 46:636-640.

Mustapha, A., Jiang, T. and Savaiano, D. A. 1997. Improvement
of lactose digestion by humans following ingestion of un-
fermented acidophilus milk: Influence of bile sensitivity, lac-
tose transport, and acid tolerance of Lactobacillus acidophilus.
J. Dairy Sci. 80:1537-1545.

Rasinperd, H., Savilahti, E., Enattah, N. S., Kuokkanen, M.,
Tétterman, N., Lindahl, H., Jirveld, I. and Kotho, K-L. 2004.
A genetic test which can be used to diagnose adult-type
hypolactasia in children. Gut. 53:1571-1576.
Robayo-Torres, C. C. and Nichols, B. L. 2007. Review. Mole-
cular differentiation of congenital lactase deficiency from
adult-type hypolactasia. Nutr. Rev. 65:95-98.

Sahi, T. 1994. Review. Hypolactasia and lactase persistence.
Historical review and the terminology. Scand. J. Gastroenterol.
(Suppl.) 202:1-206.

Scrimshaw, N. S. and Muray, E. B. 1988. Review. The
acceptability of milk and milk products in populations with
a high prevalence of lactose intolerance. Am. J. Clin. Nutr.
48 (Suppl.):1079-1159.

Swallow, D. M. 2006. DNA test for hypolactasia premature.
Gut. 55:131-133.

Tuure, T. and Korpela, R. 2004. Handbook of Functional
Dairy Products. Shortt C. and O'Brien J. [Ed.], CRC Press,
pp. 81-82.

(2009'd 11€ 5¥ FH4; 20099 1€ 17¢ A=)



