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Coleus amboinicukour (CA) has been used as a breast milk stimgtactagogue) by Bataknese people in
Indonesia for hundreds of years. However, the ticagil use of CA is not well documented, and sdfient
evidence is limited to establish CA as a lactagodés investigation was conducted to elucidateetfiect of
traditional use of CA during the first month of latitbn on quantity and quality of the breast milke results
collected from the study show that CA supplementatiocreased breast milk production without
compromising the nutritional quality of the breastk. Lactating women receiving CA supplementatiad a
65% increase in milk volume during the last two kseef supplementation (from Day 14 to Day 28). sThi
increase was greater than that of lactating woraeaiving Molocco+B12™ tablets (10%) or Fenugreeldsee
(20%). The residual effects of CA supplementati@rerseen even after the supplementation had ewded f
one month. Results of the present study confirrhedbelief and the practice amongst the Bataknesglg@eo
that CA can be used as a lactagogue in humans hengste of CA might be suitable for lactating women i
general.

Key Words. Coleusamboinicus Lour, Torbangun, lactagogue, Bataknese Simalungun, traditional cuisine, Indonesia

Introduction

Human breast milk has long been accepted as the grlentified through midwife practices in the Simajun
standard of infant nutrition. It is uniquely suitéd the District. Pregnant women were recruited for thedgtif all
human infants’ digestive system because it is pHyfe of the following criteria were met.

balanced with protein, fat, minerals and vitamiltss an 1. Aged between 20 and 40 years;

ideal nutrient composition for the newborn and ypun 2. Must be in their last trimester of pregnancy;

infant (WHO, 1993). Breast milk is complex andggets 3. Must be apparently healthy, have no symptoms of

continuous changes. The composition and volumeeaxdh malnutriton or chronic diseases, not take any

milk varies with each individual mother, the demand medication on regular basis, or have no medical

made by the infants, the time of the day, and ttetional conditons or complications during previous

status of the mother, so the mother’'s diet is irtgur pregnancies or deliveries;

(Emmet & Rogers, 1997, Harding, 2001; Mora & Nestel,4, Must not drink or smoke regularly;

2000). 5. Must intend to breastfeed their infants exclusively
Bataknese lactating women in Simalungun Distri for at least four months;

North Sumatra, Indonesia, have a tradition to comsu  Additional eligibility criteria were that thinfant be
Torbangun leavesCpleus amboinicus.our; CA) after delivered at term (gestation of 37-43 weeks), hasrth
birth. They believe that the consumption of CA fareo weight at least 2.5 kg, and the infant should Lethg.
month after birth increases their breast milk pictigun

(Damanik et al, 2001&2004). The present paper reports

the effects of consumption of CA leaves for one thon

after birth on the quantity and quality of breagkm
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I ntervention procedures Table 1. Nutrient composition of the Torbangun
A total of 75 eligible subjects were recruited fibis soup (150 g sample)
parallel-randomized intervention study. After infad

written consent was obtained from each subjecty the Nutrient Mean +SD
were then randomly assigned to one of three supple-Fat (g) 16.3 #4.6
mentation groups (25 subjects in each grouploteus Protein (g) 2490.1
amboinicus(CA) Group, to consume CA leaves; a Fenu-
greek Group, to take Fenugreek seeds filled in lcap Carbohydrate (g) 5383
sules and a Reference Group, to take sugar-coated/Vater (9) 121.5 44.7
Moloco+B1Z1 Tablets. Fenugreek Capsules and Mineral (mg)
Moloco+B12] Tablets are supplements commonly con-  zjnc 28401
sumeq by Iactat|_ng mothers in Indonesia and Europe Iron 6.840.1
countries, respectively.

All subjects took the assigned supplement doe Calcium 393.16.5
month starting on Day 2 after giving birth. Thegre Magnesium 124.1 6.3
asked to maintain their usual food intake and notge Potassium 1219.280.7

any known or putative lactagogue plant or agentroth
than that provided by the researchers throughautwio-

month intervention study. _ Moloco+B1Z] tablets (Kenrose, Jakarta, Indonesia,
After the completion of a 30 days supplemeniat paich No D6016449) contain vitamin B12 (20 pg) and
period, the subjects were followed for another &@sd Of placental extract (15 mg). They were given to stibjin
75 mothers, 67 participated for the whole two-monthihe Reference Group at a dosage of one tablet times
study period. Subjects were divided into threeugso per day. Fenugreek capsules (Bullivant NaturatiBe
Moloco+B12™ (Reference Groupy = 22), CA Group  pyckland, New Zealand Batch No BNP708756-3) at a
(N = 23) and Fenugreek GrouN € 22). The schematic gosage of one capsule three times daily were gien
study design is presented in Figure 1. subjects of the Fenugreek Group. One capsule of the
The study protocol was approved by the Monask  penygreek contains 600 mg powder of thegonella
versity Standing Committee on Ethics in Research Infgenum graecurhour seed. The effects of CA and Fenu-
volving Humans. The nature of the study includihg t greek were examined by comparing the percentage
procedures, requirements, inconveniences, riskand- change in the volume and nutritional quality of dwe
fits, was explained in Indonesian to the prospecgiarti- ik (using the values of the first measurementshes
cipants. The explanatory statements of the studycan-  paseline, i.e. Day 14 for milk volume and Day 8 fiaitk
sent form were also provided in Indonesian. Theyew trient contents) with those of the Reference @rou
assured that their participation was voluntaryytbeuld

choose not to answer some of the questions, and theé4 hour Breast milk volume measurements

could withdraw from the study at any time. Breast milk intake measurements were based on Dewey
and Lonnerdal (Browset al, 1982). The weight of milk
Supplements the infants consumed at each feeding was calcufeted

During the 30-day supplementation period, subjettse  he gifference in infants' weight before and aftae

CA Group were provided with 150 g/day of CA leavesteeding. The milk volume was then calculated by
served as a soup from Monday to Saturday. A latel g mming the net weight differences at each feeding
man experienced in cooking the CA soup was employefny each 24-hour period recorded, converting the s

to prepare the soup. The preparation of the saest ini5 gram, and multiplying by 0.983 mL/g to adjust f
early in the morning and finished at about 7 am.e Th the density of breast milk. The weight of the itfawas
soup was put in a plastic container and' a delN®y  measured using a baby electronic weighing scalerate
then Qel|ver<_ed the soup to the subjects’ home. th@n to + 10 g (Seca734, Hamburg, Germany). The scale was
following delivery day, the boy checked whether the-  erindically checked for its accuracy by a calitmat

thers had consumed the soup. The nutrient conmosit \ejght. Trained research assistants observad-hmur
of the CA soup is presented in Table 1.

Moloco+B12 Tablets™ (n = 22)

Eligible Coleus amboinicus Lour (n = 23)

subjects
(n=75)

Fenugreek Capsules (n = 22)

>3
>

30-day
Sunnlementation 30-day
. Follow-up -

Randomization Day 28-34 Day 56-60
Day 0

Figure 1. Schematic diagram of study design
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Figure 2. % Change in breast milk intake during the two-montitgtperiod. Significant difference from the Referen
Group (Moloco+B12) (ANOVA): *, P <0.05

Table 2. The breast milk intake during the two-month stpdyiod (mL)

Parameter Reference Group CA Group Fenugreek Group
N Mean + SD N Mean + SD N Mean + SD

Day 14 (baseline) 22 453.8 + 192.6 23 361.1 + 2011 22 466.9 + 253.0
Day 28 22 385.1 + 201.9 23 478.7 + 157.0* 22 400.3 + 2151
Day 42 22 3874 +£188.3 23 439.8 + 196.7 22 456.6 + 247.1
Day 56 22 385.5 +170.5 23 478.3 + 265.0 22 358.5 + 135.2

No significant differences from the Reference Gr@ploco+B12") were observed at Day 14 (ANOVA).

Significant differences from Day 14 within the sagreup (paired t-test): B <0.05.

volume checking at the subjects’ homes every twekse The information on 24-h breast milk intake was

Information on a 24-hour milk volume, feeding frequ  collected for the first time on Day 14 post partuangd

cy, and total time spent on breastfeeding was ceite was used as the Baseline for comparison with tfar-in

over four sessions: days 14, 28, 42, and 56 afti@rety. mation subsequently collected on Day 28, 42 and 56.
Table 2 shows that although the mean milk volume at

Breast milk sample collection Day 14 of the CA Group was 361 mL, and about 100 mL

Apart from the 24-h milk volume measurements, milkless than that of the Reference and Fenugreek Group

samples were collected on Days 8, 33 and 60 forenac (454 and 467 mL, respectively), statistical analysis

and micronutrient analysis. A milk sample of abd@t showed that there were no significant differenadasragst

mL was obtained in the morning between 8 to 10 amfr these three groups.

each mother by manual expression of both breasts af It was observed that during the last two weak€A

cleaning with deionized water. The samples wereecell supplementation (from Day 14 to Day 28), the 24duabt

ted in a mineral-free plastic bottle, transportedice to  milk intake significantly increased from 361 to 4@f.

the laboratory unit at the local hospital and slost (P <0.05) or the average increase was 65% (Fig. 45 Th

—20°C until analysis. A flame atomic absorption spectr increase was higher than with the groups receiving

metric method (AOAC, 1999) was used to determine miMoloco+B12™ Tablets or Fenugreek Capsules which

neral contents in breast milk samples. were only 10% and 20% respectively. Additionalty,
was found that, even after the completion of supple

Compliance with the supplementation and general mentation, the increase in breast milk intake & @A

health status of the mother and infant subjects Group still remained higher than the other two gou

Tablet or capsule count was used to monitor the comFig. 2).

pliance with Moloco+B12 or Fenugreek supple-ments.

Structured conversations between the subjects and rThe nutritional quality of breast milk

searchers during visits provided information abthe#  Results show that the mean breast milk intake ef th

general health status of the subjects, both thénen@nd Fenugreek Group was the lowest among the three com-

the infant. Any complaints or concerns were alse reparison groups. Since Fenugreek seems to havéfau e

corded. For the CA group, the compliance and grobl on breast milk quantity, the effect on quality Ima$ been

with the CA supplement or feeds was also evaluatefurther studied. The macronutrient and mineral eorst

through these conversations. of breast milk data presented in the following paaghs
are only from the CA and Reference Groups.

Results

Breast milk quantity Proximate analysis

The 24-h breast milk intakes were recorded everg@ka  The proximate analyses of the breast milk samplesgiu

over the two-month period, and the results are shiomw the first two-month lactation period are shown et

Table 2. Table 3. The macronutrient contents of transitiondk
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(Day 8) in both groups studied did not differ. Taldle Group 0.3 vs 0.2P < 0.01). No significant differences
shows that with the CA supplement for 30 days (Ba)yy were observed in the milk composition on Day 33 and
the protein content in breast milk of the CA GroupDay 60 of the two corresponding groups. Neverteld
showed a decrease from Day 8. It was observedhbat was noted that, during the first two-month lactatie-
decrease in protein content of this group was Sagmtly  vation of fat content in breast milk of the CA Gpote-
higher than for the Reference Group<0.001). Table 4 mained higher than for the Reference Group (Table 4)
shows that the decreases in protein content irsbraigk

of the CA Group continued until Day 60. The ashteat

of breast milk in the CA Group showed a slight @ase  Mineral contents

on Day 33 and then decreased until Day 60. The reFhe mineral contents in breast milk for the CA ahd t
duction of ash content of breast milk in the CA Gr@n Reference Groups from transitional to mature miiero
Day 60 was significantly greateP€0.0001) than in the the two-month post partum period are shown in T&ble
Reference Group. The water content of breast milk oMineral (iron, zinc, calcium and potassium) contienthe
Day 33 of the CA Group was lower than Day 8, astransitional milk of two groups studied did notfdif ex-
evident from the decrease of its content from Datp 8 cept for magnesium. The contents of iron, zinccioat
Day 33. It was observed that decrease of watereobimt  and potassium in the CA Group were 1.4 ppm, 6ppm,
the CA was significantly higher than in fReference 256ppm and 569 ppm respectively. While in egerence

Table 3. The macronutrient content of breast milk (g /108agple) during the two-month study period

Parameter Reference Group CA Group
(9/100 g) N Mean + SD N Mean + SD
Day 8
Fat 22 4.3 + 0.9 23 5.0 + 3.0
Protein 22 1.3 + 0.0 23 1.3 + 0.1
Lactose 22 7.2 + 0.1 23 7.1 + 0.2
Water 22 87.0 + 0.4 23 86.9 + 0.3
Ash 22 0.7 + 0.0 23 0.7 + 0.0
Day 33
Fat 22 5.0 + 168 23 5.0 + 1.4
Protein 22 1.4 + 0.0 23 1.2 + 007
Lactose 22 7.3 + 0.18 23 7.2 + 0.2
Water 22 87.2 + 0.4 23 86.7 + O3
Ash 22 0.7 + 0.cr 23 0.7 + 0.0
Day 60
Fat 22 4.7 + 1.7 23 4.6 + 1.3
Protein 22 1.3 + 0.0 23 1.2 + 0.1
Lactose 22 7.3 + 0.1 23 7.1 + 0.1
Water 22 87.1 + 0.3 23 86.9 + 0.4
Ash 22 0.7 + 0.Gr 23 0.7 + 0.0F
Significant difference from Day 8 within the sanmreyp (paired t-test)f, P < 0.01; §P < 0.001; TP < 0.0001.
Table4. % Change in % milk composition (g/100g) durihg two-month study period
Parameter Reference Group CA Group
N Mean + SD N Mean + SD
Changes from Day 8 to Day 33
Fat 22 24.0 + 48.2 23 32.1 + 86.0
Protein 22 3.4 + 3.3 23 -1.2 * 538
Lactose 22 1.6 + 1.9 23 0.6 + 4.8
Water 22 0.2 + 0.6 23 -0.3 * 057
Ash 22 3.1 + 3.9 23 0.5 + 3.7*
Changes from Day 8 to Day 60
Fat 22 11.6 + 415 23 18.4 + 68.7
Protein 22 0.5 + 3.6 23 -1.4 * 5.0
Lactose 22 1.1 + 2.4 23 -0.1 * 3.8
Water 22 0.0 + 0.7 23 0.0 + 0.5
Ash 22 1.8 + 2.1 23 -2.6 * 351

Significant difference from the Reference Group [do+B12") (ANOVA): *, P < 0.05;F, P < 0.01; §P < 0.001; TP < 0.0001.
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Table5. Mineral content of breast milk during the two-mto study period
Mineral content Reference Group CA Group
(ppm) N Mean * SD N Mean + SD
Day 8
Iron 22 1.2 + 0.9 23 1.4 + 0.6
Zinc 22 4.9 + 1.8 23 5.9 + 1.8
Calcium 22 287.1 58.9 23 255.9 + 60.5
Potassium 22 6374 % 115.0 23 568.8 + 126.4
Magnesium 22 22.7 + 4.7 23 17.9 + 42
Day 33
Iron 22 1.2 + 0.6 23 1.3 + 0.7
Zinc 22 3.0 + 1.78 23 3.6 + 0819
Calcium 22 2823 % 46.2 23 249.8 + 54.5
Potassium 22 5194 + 7379 23 435.7 * 92.18
Magnesium 22 21.7 + 3.6 23 184 + 12.6
Day 60
Iron 22 0.8 + 0.5 22 1.1 + 0.5
Zinc 22 2.0 + 101 23 25 + 1219
Calcium 22 2811 49.6 23 2715 + 51.4
Potassium 22 481.4 + 68.071 23 418.6 + 78.2 1
Magnesium 22 22.2 + 4.3 23 15.8 + 3.0*
Significant difference from the Reference Group ([d40+B12") at Day 8 (ANOVA): aP < 0.001.
Significant difference from Day 8 within the santeygp (paired t-test): *P <0.05; §,P < 0.001; P < 0.0001.
Table6. Percentage change in mineral content of brea&tduniling the two-month study period
Parameter Reference Group CA Group
N Mean + SD N Mean * SD
% Change from Day 8 to Day 33
Iron 22 68.4 + 148.3 23 24.3 t 138.7
Zinc 22 -340 # 44.0 23 -34.4 * 25.9
Calcium 22 0.7 * 18.6 23 -0.5 + 20.3
Potassium 22 -168 15.3 23 -20.5 * 22.4
Magnesium 22 -23 + 16.4 23 9.0 + 92.9
% Change from Day 8 to Day 60
Iron 22 16.2 t 132.6 22 1.2 + 73.7
Zinc 22 565 21.9 23 -55.3 * 22.4
Calcium 22 3.2 * 21.8 23 8.7 + 20.3
Potassium 22 -224 # 15.2 23 -23.7 * 18.4
Magnesium 22 14 + 195 23 -9.0 * 18.8

No significant differences from the Reference Gr@ploco+B12") were observed (ANOVA).

Group the contents were 1.2 ppm, 5 ppm, 287 ppm

ar@ay 28, while that of Reference and Fenugreek Group

637 ppm respectively. The magnesium content insbreajncreased by only 10% and 20%, respectively, sugges

milk of the CA Group was significantly lower thahet
Reference Group (17.9 vs 22F7<0.001).

The CA soup seemed to have no effect on timenai
content of the breast milk in this group. Table 6vead
no significant elevations observed in the mineitent
in the breast milk of the CA Group after the contiple of
supplementation (Day 33). The mineral content of

that breast milk production by Simalungun women was

enhanced by the CA soup. Furthermore, even afeer th

supplementation period, the milk intake in the Crop

on Day 56 remained increased while there was angecl

in the milk volume in the other two interventionogps,

especially in the last two weeks of the follow-ugripd.
thEDuring two months of lactation, the milk intake tine

breast milk in the CA Group was comparable (irod an Fenugreek Group was lowest amongst the three Groups
magnesium) to or lower (zinc, potassium and calyium3sgmL vs 385mL vs 478mL, respectively for Fenugreek,

than Day 8.

Discussion

Quantity of breast milk

A key element to define lactation performance &stibtal
amount of milk produced. The finding that thetR#silk

Moloco+B12Z] and CA Groups).

An effect of CA on the proliferation of mammase-
cretory cells, which is used an indicator for ticvdty of
the secretory cells in secreting milk (Knigéttal, 1984;
Nagasawa & Yanai, 1976; Traurig, 1967), has been de-
monstrated in an animal study (Silitonga, 1993). tHat

intake of the CA Group increased by 65% from Daydl4  study, lactating mice were supplemented withrious
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doses of a CA extract from Day 2 post partum for 28Day 8 and 55% decline in Day 60 for both the Refeee

days. The 75% and 75.3% increases in DNA and RNAand CA Groups.

levels in the mice receiving the CA extract 60 gliagly

However, there was only a small and
insignificant change in iron content in breast nutker

weight, compared to the 22.5% decrease in DNA anthe two-month study period.

26% increase in the RNA observed in the mice récgiv
Moloco + B12™ supplementP(<0.05), indicating that

It was observed in the present study thatethveere
significant increases in mineral intake in the CAoG

CA could increase the proliferation of mammary eecr due to consumption of the CA supplement (Data ate n

tory cells. The effect of CA on the proliferatiohsecre-

presented). The mean intake of calcium, magnesmah,

tory cells in the mammary gland was dose-dependenton of this group exhibited a greater rise, reaglin the

(Silitonga, 1993).

Nutritional quality of breast milk
The composition of human milk varies with the stage

mean intakes being above the recommendations during
the first two-month lactation. These values wegmnis
ficantly higher than in the other two groups. Hoewe
the increase in the mineral intake of this grough Kot

lactation, gestation and the amount of milk seckete appear to affect the mineral content of the breaitk.
However, the overall content of human milk is mo-These findings were in agreement with previous rspor

derately consistent (Lawrence, 1999; Worthingédral,
1989). The initial substance produced by the abresé-
cretory cells is colostrum, which is present dutting first
few days following delivery. After the first few @s, co-
lostrum is gradually replaced with a transitionadnfi of
milk, which contains greater quantities of fat dactose,
and in turn is replaced by mature milk over thstfane to
two weeks as lactation is established. In the pitestedy,
the transitional milk was represented by the miknples
collected on Day 8, and those collected on Daysu38

that suggest that the concentrations of these almén
human milk are not affected by diet (Bates & Pamti
1994; Donangelet al, 1989; Garget al, 1988; Moseet
al., 1988; Moser & Reynolds, 1983; Nagra, 1989).
Garg and colleagues (1988) reported that thaeno
significant difference in the iron and zinc contefitthe
colostrum of well-nourished and undernourished dndi
mothers. Similar results from various studies raréd
that the mother’s iron and zinc status does nduémice
the mineral concentration in breast milk (Dallmagagé,

60 represented the mature milk at the end of thee on Feeleyet al, 1983; Moser & Reynolds, 1983; Siimes

month supplementation period and at the end oftioe
month study period, respectively.

Macronutrient content

Fat in breast milk is generally a major source mérgy
(Madden, 1997). The major proportion of milk fatdis-
rived from maternal circulating lipids (from diegnd
stores (especially of polyunsaturated fatty ac{ti®ville
& Picciano, 1997). While the fat concentrationdiiman
milk vary during the day, over a feeding, betweesabt

al., 1984).

The milk concentrations of calcium and magmesi
also do not generally correspond to their respectalues
in maternal serum (Gargt al, 1988; Moseet al, 1988;
Nagra, 1989). The close control of the concentnatiof
calcium and magnesium in maternal serum would nitake
seem unlikely that maternal nutrition would sigcsfintly
affect their concentration in human milk. Garg and
colleagues (1988) found no effect of maternal tiotral
status on the milk concentration of calcium and mag

and over time, as well as between women (Neville &esium. While the milk of Pakistani women tended t

Picciano, 1997), the lactose concentrations arestaoh
and independent of maternal nutritional status (tiog-

have a lower mineral content than that of wometha
UK (potassium and magnesium) the calcium conterst wa

tonet al, 1989). In general, the major difference betweerthe same (Nagra, 1989). Moser and colleagues (1988)

transitional and mature milk is seen in fat contespe-
cially in the first month of lactation, as obseniadboth
the Reference and CA Groups. At the same timdagjro

and lactose contents change slightly. The smallediff

found the milk of Nepalese mothers to have similar
cium content to that of American mothers despitoa-
siderably lower dietary intake (482 vs 114 mg/day).

In human milk, calcium and magnesium are prese

rences between the Reference and CA Groups in throughout lactation and their concentration dedin

changes of macronutrient content over the studyoger
suggest that, while the milk production was enhdrae

the results of galactagogue CA supplementation nthe

tritional quality of milk in terms of macronutrienbntent

was not compromised.

Mineral content

gradually in late lactation (Laske&f al, 1990; Prentice &
Barclay, 1991). Nevertheless, there appears toobee s
disagreement about changes in the calcium and mag-
nesium milk content during the course of lactatiBave-

ral studies recorded virtually no changes betweamnty e
and mature milk (Grosset al, 1980; Sanret al, 1981).
However, in other studies, Karra & Kirksey (1988)da

Adequate amounts of essential vitamins, mineral an&arra and colleagues (1988) recorded a moderatease

trace elements are required for the infant to hawenal

between the first and sixth month of lactation wot

growth and development. The concentrations of mast mdissimilar communities. The present study showedethe

nerals, except for zinc and iron, in breast milknam
fairly constant throughout the course of lactafidrachler

et al, 1998). Both zinc and iron have their highest-con

centrations immediately after parturition, and falt se-
veral weeks afterwards (Lamouniet al, 1989; Nagra,
1989). This seems to be the case for zinc in theepte

was no change in calcium content of the breast milk
during the first two-month lactation.

The concentrations of electrolytes (sodiuntapsium,
and chloride) in milk are determined by an eleetfric
potential gradient in the secretory cells ratheanttby
maternal nutritional status (Naylor, 1981; Picciatal,

study, where there was a 34% decline in Day 33 froni981). The average concentrations of sodium, potassi
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and chloride in mature human milk are lower thagirth 8.
levels in colostrum (Macy 1979; Picciamd al, 1981).
Although some investigators have reported thab54Q-
fold increases in sodium and potassium levels imdmu
milk are associated with emotional stress, masstd
diminished milk production in the mother (Anaetlal,
1980; Arboit & Gildengers, 1980; Seadt al, 1982), a
common cause of high electrolyte levels of the milk
appears to be due to lack of suckling or inadeqsiaté-
ling (Naylor, 1981). Inadequate stimulation frontlkling
leads to involution of the mammary glands, which is
characterized by reduction in lactose synthesis elrd

vated electrolyte concentration in milk (Hartmann & 11.

Kulski, 1978). In the present study the averagiicgon
of 20-25% was observed in the potassium contetihen
breast milk during the first two months of lactatio
period. This may indicate that the mothers receide-
quate stimulation from the suckling of their infant

The finding that no differences between théeRmce 13
and CA Groups in the changes of mineral contegaina
suggests that CA enhanced the production of bradist 14,
without compromising its nutritional quality of rkil

15.
Conclusion
In the present study, milk production increase wuith 16

compromise to the nutritional quality in the CA @po
This confirms the belief amongst Bataknese peopd¢ th
CA can be used as a lactagogue in humans. Thes@tct

CA supplementation are seen even after the suppleme17

tation was ended for one month.

Acknowledgement

The authors would like to thank the mothers whdigiaated in
this study. The authors are immensely gratefultfar enthu-
siastic support from Ir. Roshinta Tampubolon andfigle team

of Akademi Gizi Lubuk Pakam Sumatera Utara for rthei 19.

untiring efforts. Also the authors would like toatik Dr.
Floramaya Damanik and Susilawaty from Pematang t&ian
Public Hospital for performing the medical examioas of the
study participants.

References

1. Anand SK, Sandborg C, Robinson RG, Liberman E.21.

Neonatal hypernatremia associated with elevatedusod
concentration of breast milk. J Pediatr 1980; $68.
2. AOAC (Association of Official Analytical Chemists).

Official methods of analysis of the Association@fficial 22,
Analytical Chemists. Edited by W. Horwits. A Edition.
Washington, D.C. 1999. 23.

3. Arboit JM, Gildengers E (letter). Breastfeeding and
hypernatremia. J Pediatr 1980; 97: 335.

4. Bates CJ, Prentice A. Breast milk as a source of uigm
essential minerals and trace elements. Pharmaclbiod;
62: 193-220.

5. Brown KH, Black RE, Robertson AD, Akhtar NA, Ahmed
G, Becker S. Clinical and field studies of humandton:
methodological considerations. Am J Clin Nutr 1983;
745-756.

6. Dallman PR. Iron deficiency in the weaning. Acta iatd
Scand Suppl 1986; 323: 59-67.

7. Damanik Rizal, Wahlgvist ML, Wattanapenpaiboon NeTh 27.

Use of a Putative Lactagogue Plant on Breast Milk
Production in Simalungun, North Sumatera, Indonesia
Asia Pacific Journal of Clinical Nutrition 2004; ¥§( S87

10.

18.

20.

24.

25.

26.

Damanik Rizal, Damanik N, Daulay Z, Saragih S, R.
Premier, N. Wattanapenpaiboon, Mark L. WahlqvistnC
sumption of Bangun-Bangun Leaves (Coleus Amboinicus
Lour) to Increase Breast Milk Production among Batse
Women in North Sumatera Island, Indonesia. Asiaffeac
Journal of Clinical Nutrition 2001; 10(4): S67

Donangelo CM, Trugo NMF, Kuory JC, Barreto Silva M,
Freitas LA, Feldheim W, Barth C. Iron, zinc, folatedavi-
tamin B12 nutritional status and milk compositionlofv
income Brazilian mothers.EurJClinNutr 1989;43:258%-26
Emmet PM, Rogers IS. Properties of human milk aed th
relationship with maternal nutrition. Early Hum\D£997;
49(Suppl): S7-S28.

Feeley RM, Eitenmiller RR, Jones JB. Copper, iron, and
zinc contents of human milk at early stages ofaltah.

Am J Clin Nutr 1983; 37: 443-448.

12. Garg M, Thirupuram S and Saa K. Colostrum compasitio

maternal diet and nutrition in North India. J TrBpdiatr
1988; 34: 79-87.

. Gross SJ, David RJ, Baumann L, Tomarelli. Nutritional

composition of milk produced by mothers delivering
preterm. J Pediatr 1980; 96: 641-644.

Harding J. The nutritional basis of the fetal arggof adult
diseases. Int J Epidemiol 2001; 30: 15-23.

Hartmann PE, Kulski JK. Changes in the compositibn o
the mammary secretion of women after abrupt tertiina
of breastfeeding. J Physiol (Lond) 1978; 275: 1-11.

Karra MV, Kirksey A. Variation in zinc, calcium and
magnesium concentrations of human milk within 24#ho
period from 1 to 6 months of lactation. J Pediatr
Gastroenterol Nutr 1988; 7: 100-106.

Karra MV, Kirksey A, Gala O, Bassily NS, Harison GG,
Jerome NW. Zinc, calcium, and magnesium conceaatrsit

in milk from American and Egyptian women throughout
the first month of lactation.AmJClinNutr 1988;47:6828.
Knight CH, Docherty AN, Peaker M. Milk yield inrats
inrelation to activity and size of the mammary séory
cells population. J Dairy Res 1984; 51: 29-35.

Krachler M, Shi Li F, Rossipal E, Irgolic KJ. Chawgin
the concentrations of trace elements in human thiling
lactation. J Trace Elements Med Biol 1998; 12: 138-
Lamounier JA, Danelluzzi JC, Vannucchi H. Zinc
concentrations in human milk during lactation: anénth
longitudinal study in southern Brazil. J Trop PediE@89;
35: 31-34.

Laskey MA, Prentice A, Shaw J, Zachou T, Ceesay SM,
Vasques-Velasques L, Fraser DR. Breast milk calciom c
centrations during prolonged lactation in Britishdamral
Gambian mothers. Acta Paediatr Scan 1990; 79: 8@7-5
Lawrence RA. Breastfeeding: A Guide for the medical
profession (8 ed.). St. Louis: Mosby. 1999.

Macy IG. Composition of colostrum and milk. Am J Dis
Child 1979; 78; 589-603.

Madden JD. Analysis of secretory patterns of prtaotaand
gonadotrophin during 24-hr in a lactating women. Am
Obstet Gynecol 1997;132: 436-441.

Mora JO, Nestel PS. Improving prenatal nutrition in
developing countries: strategies, prospect andleriggs.
Am J Clin Nutr 2000; 71: 1353S-63S.

Moser PB, Reynolds RD, Acharya S, Howard MP, Andon
MB. Calcium and magnesium dietary intakes and plasma
and milk concentrations of Nepalese lactating woraed
their infants. Am J Clin Nutr 1988; 47: 735-739.

Moser PB, Reynolds RD. Dietary zinc intakes and zinc
concentrations of plasma erythrocites and bredstinil
antepartum and postpartum lactating women. Am & Cli
Nutr 1983; 38: 101-108.



274

R Damanik, ML Wahlgvist and N Wattanapenpaiboon

28.

29.

30.

31.

32.

33.

Nagasawa H, Yana R. Mammary nucleic acids and
pituitary prolactin secretion during prolonged lactation in
mice. J Endocrinol 1976; 70: 389-395.

Nagra SA. Longitudinal study in biochemical composition
of human milk during first year of lactation. J Trop Pediatr
1989; 35: 126-128.

Naylor AJ. Elevated sodium concentration in human milk:
itsclinical significance. Refrig Sci Technol 1981; 2: 79-84.
Neville MC & Picciano MF. Regulation of milk lipid
synthesis and composition. Ann Rev Nutr 1997; 17: 159-
165.

Picciano MF, Calkins EJ, Garrick JR, Deering RH. Milk
and mineral intakes of breastfed infants. Acta Paediatr
Scand 1981; 70: 189-194.

Prentice A, Barclay DV. Breast milk cacium and
phosphorus concentrations of mothers in rural Zimbabwe.
Eur J Clin Nutr 1991; 45: 611-617.

Sann L, Bienvenu F, Lahet C, Bienvenu J, Bethenod M.
Comparison of the composition of breast milk from
mothers of term and preterm infants. Acta Paediatr 1981,
70: 115-116.

Original Article

35.

36.

37.

38.

39.

Seale TW, Rennert OM, Shiftman ML, Swender PT. Toxic
breast milk: neonatal hypernatremia associated with
elevated sodium in breast milk. Pediatr Res 1982; 16: 1762.
Siimes MA, Salmenpera L, Perheentupa J. Exclusive
breast-feeding for 9 months: risk of iron deficiency. J
Pediatr 1984; 104: 196-199.

Silitonga M. Efek laktagogum daun Jinten (Coleus
amboinicus L) pada tikus laktasi. Tesis. Program Studi
Biologi, Institut Pertanian Bogor. 1993.

Traurig HH. A Radioautographic study of cell proliferation
in the mammary gland of the pregnant mouse. Anat Rec
1967; 159: 239-244.

WHO. Breastfeeding: the technical basis and recommen-
dations for action. WHO, Geneva. 1993.

Worthington RBS, Vermeersch J, Williams SR. Nutrition
during pregnancy and lactation. St. Louis: Mosby. 1989.

L actagogue effects of Torbangun, a Bataknese
traditional cuisine

Rizal Damanik DVM, MRepsSc, PhD*, Mark L Wahlqvist A0, FTSE, MD (Adelaide and
Uppsala), FRACP, FAIFST, FACN, FAFPHM? and N. Wattanapenpaiboon Bsc, Msc, PhD°

! Department of Community Nutrition, Faculty of Human Ecology |PB University, Bogor-Indonesia.
Dlrector Asia Pacific Health & Nutrition Centre, Monash Asia Institute, Melbourne Australia
* Deputy Director, Asia Pacific Health & Nutrition Centre, Monash Asia Institute, Melbourne Australia

Torbangun—F & 45 ] Bataknese ZAEHIEA/EH

Coleus ambojnjcus Lour (CA)#% Bataknese T3 mMFLit b, CFHJLASERIELE T . H

e, bR Ty

Tﬁﬁ% CA E’J%éﬁiﬁ’ﬂfﬁﬁ RIAE W FLA T3 2R
WHIRA LA CA &, WA T A R L T s AN G I T, i HL B s REFL IS FE R
m. WILIAM B L ERR CA EJG ™ E W, AR b Syt = L B 388 0 17 65% (A

14 REE
20%) AL, CA s

28°K)
FLAEH

RS 2

PORHCH CA F LA, s BIFAcA e sk CA I Al . AT H 20
NI R S B . 29RK], 45

Ll Molocco+B12™M F-55) (G 10% ) ZHAIARFE A 740 (48 0n
SRELERINZ . JFH, 12— H)G, CA MHEFER IEHKAT .
ZliﬁﬁﬁmﬁjkT CA Eﬁ;&ﬁfwufﬁﬁﬁ I HIAE T IX PG /E R AT

PE, AR CAEAHT—

KEEiF: Coleus amboinicus Lour. Torbangun. #EF.%j. Bataknese Simalungun. {44

(5aN

EJE -





