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Review Article

Effectiveness of traditional Malaysian vegetables (ulam)
in modulating blood glucose levels
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Ulam refers to a group of traditional Malaysian plants commonly consumed as a part of a meal, either in the raw
form or after a short blanching process. Many types of ulam are thought to possess blood glucose-lowering prop-
erties, but relatively little is known on the effectiveness of u/am in modulating blood glucose levels in humans.
This review aims to systematically evaluate the effectiveness of ulam in modulating blood glucose levels in hu-
mans. A literature review was conducted using multiple databases with no time restriction. Eleven studies were
retrieved based on a priori inclusion and exclusion criteria. In these 11 studies, only Momordica charantia, local-
ly known as “peria katak”, was extensively studied, followed by Centella asiatica, locally known as “daun pega-
ga”, and Alternanthera sessilis, locally known as “kermak putih”. Of the 11 studies, 9 evaluated the effectiveness
of M. charantia on blood glucose parameters, and 7 of which showed significant improvement in at least one pa-
rameter of blood glucose concentration. The remaining 2 studies reported nonsignificant improvements in blood
glucose parameters, despite having high-quality study design according to Jadad scale. None of the studies related
to C. asiatica and A. sessilis showed significant improvement in blood glucose-related parameters. Current clini-
cal evidence does not support the popular claim that u/am has glucose-lowering effects, not even for M. charantia.
Hence, further clinical investigation is needed to verify the glucose modulation effect of M. charantia, C. asiatica,

and A. sessilis.
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INTRODUCTION

Malaysia is a tropical country that contains various types
of flora and fauna due to year-round high rains, hot tem-
perature and high humidity. The climate facilitates the
growth of many species of plants, among which exists a
group of traditional Malaysian vegetables known as ulam.
Ulam vegetables are consumed in a raw or boiled form
and are usually eaten with rice-based meals.! Ulam is
defined as “fresh green salad tossed in a blend of fer-
mented sauces, aromatic herbs or spices eaten by Malays
as side dishes with rice”. The tasty and flavour encour-
ages its consumption not only among the Malay but also
among other ethnic groups such as the Chinese and Indi-
ans.’ In addition, ulam has potential as a functional food
in view of its purported significant therapeutic and nutri-
tional benefits. Nutritional studies have shown that many
of these ulam vegetables are rich in carbohydrates, pro-
teins, minerals and vitamins.*’ Certain ulam vegetables
are also thought to have medicinal effects such as control-
ling blood pressure and blood glucose concentrations
among patients with diabetes.”

The use of ulam as medicinal remedies by the public,
including patients with diabetes, is common in many so-
cieties.* However, relatively little is known about the ef-
fectiveness of ulam in improving blood glucose concen-

trations and few ulam vegetables have been clinically
tested in humans.*® Previous studies have summarized the
available evidence on the effectiveness of other types of
plants, such as American Ginseng, on blood glucose lev-
el.'”'2 However, none of these studies focused on ulam,
resulting in limited evidence-based conclusions of the
effects of ulam on blood glucose levels. Given the in-
creasing worldwide prevalence of diabetes, identifying
high-quality evidence on the efficacy of ulam in the mod-
ulation of blood glucose levels is needed. Therefore, this
review aimed to evaluate the effectiveness of traditional
Malaysian vegetables or u/am in the modulation of blood
glucose levels.

MATERIALS AND METHODS
A literature search on multiple databases using the key-
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words “ulam and Malaysia” did not produce any related
papers. Hence, we modified the method to identify papers
related to ulam and blood glucose parameters. A total of
32 ulam vegetables were identified based on a list of pop-
ular ulam vegetables in Malaysia (Table 1). A subsequent
search was conducted using multiple databases (MED-
LINE, CINAHL, Cochrane, Wiley Online Library and
Scopus) under search database of medical subjects head-
ing (MeSH) terms “hypoglycemic effect”, “blood glucose
level(s)”, “anti-diabetic” and “diabetes mellitus” together
with the scientific name of ulam (Figure 2). The same
searching procedure was repeated using Google Scholar
to ensure all relevant published studies that were not
listed by ISI were also included (Figure 1). The literature
search was limited to articles published in Malay and
English without time limitations. We included papers that
evaluated improvement in blood glucose concentrations
as assessed by reduced fasting or postprandial blood glu-
cose and glycosylated haemoglobin Alc (HBAlc) con-
centrations. All identified published studies were re-
viewed by the first and second authors.

Studies included in this review involved healthy sub-
jects and patients with diabetes or impaired glucose toler-
ance and were conducted according to one of the follow-
ing study designs: clinical trials (controlled and random-
ized controlled), prospective observational studies, cross-
sectional observational studies, or case-control studies.
Studies were excluded if they were review papers, in vitro
studies or conducted in animal models and or if they were
not conducted according to one of the study designs pre-
viously listed. If the study was a randomized controlled
trial, the quality of the study was assessed by criteria
based on the Jadad scale'* with scores ranging from 0 to 5
(5 indicated the highest quality research). This scale
scores studied based on randomization, blinding, and an
account of all subjects."*

An initial database search found a total of 55 studies
evaluated ulam and the modulation of blood glucose. Var-
ious types of ulam were tested, including Alternanthera
sessilis (kermak putih; n=2), Anarcadium occidentale
(daun gajus; n=4), Carica papaya (daun betik; n=4), Cen-
tella asiatica (daun pegaga; n=3), Cosmos caudatus (daun
ulam raja; n=1), Momordica charantia (peria katak;
n=32), Moringo oleifera (daun kelor; n=1), Parkia speci-
osa (petai papan; n=1), Piper sormentasum (daun kaduk;
n=1), Pithecellobium jiringa (buah jering; n=2) and Psid-
ium guajava (daun jambu, n=4).

RESULTS

After excluding in vitro and animal studies, the literature
search identified 11 studies that investigated 3 species of
ulam, M. charantia or known as “peria katak”, C. asiatica
known as “daun pegaga” and A4. sessilis known as “ker-
mak putih”. A total of 321 subjects were studied in 9
studies among diabetics,*”'>*** one study among
healthy subjects” and one study on both diabetics and
healthy subjects.”’

Of the 11 included studies, only 3 were randomized
controlled trials involving M. charantia®® and C. asiati-
ca.” Based on the Jadad scale assessment, 2 of these
studies,*” had a score of >3, indicating high quality eval-
uation, while the remaining one study was categorized as

a poor quality study."”” In terms of blood glucose-related
parameters, all 3 studies measured fasting blood glucose
concentration,®”"> and one each also measured postpran-
dial blood glucose’ and HbAlc." Three other studies
were controlled trials,'*'® and the remaining 5 studies
were case-series.'”"** The characteristics and outcomes
of all studies, including number of subjects and the study
design are shown in Table 2.

Momordica charantia known as peria katak

Nine studies evaluated the effect of M. charantia (peria
katak) intervention on fasting or postprandial blood glu-
cose concentrations. Most of the earlier publications were
mainly conducted in India.'*"®* Studies conducted be-
tween 1970 and 1990 were mainly performed as case-
series and controlled trial studies, all of which reported
significant reduction in postprandial or fasting blood glu-
cose concentration following treatment with the evaluated
ulam. However, studies after 2000 were randomized con-
trolled trials, thereby providing more convincing evi-
dence.*’ In one of these studies, despite properly being
designed, neither fasting blood glucose nor HbAlc levels
significantly improved after M. charantia therapy.®
However, in another randomized controlled trial, Lim and
Jimeno (2010)’ found a significant reduction in postpran-
dial blood glucose 15 mins after consumption of the high-
est dosage of M. charantia (100 mg/kg/day) extract in the
form of tablet using a dose-dependent study design (i.e.
60 mg/kg/day and 80 mg/kg/day). This result may be due

Table 1. List of popular ulam vegetables in Malaysia'®

1. Buluh (rebung)-Bambusa sp.

2. Cekur manis-Sauropus androgynus

3. Jering-Pithecellobium jiringa

4.  Kacang kelisa-Psophocarpus tetragonolobus
5. Kaduk-Piper sarmentosum

6.  Kerdas-Pithecellobium bubalinum

7. Kesum-Polygonum minus

8. Nangka (buah muda)-Artocarpus integra
9.  Paku (pucuk)-Athyrium esculentum

10. Pegaga-Hydrocotyle asiatica

11.  Petai-Parkia speciosa

12.  Pisang (jantung)-Musa sapientum

13.  Selom-Oenanthe javanica

14. Terung pipit-Solanum torvum

15.  Ubi kayu (pucuk)-Manihot esculenta
16. Ulam raja-Cosmos caudatus

17.  Beluntas-Pluchea indica

18. Betik (pucuk)-Carica papaya

19. Cekur-Kaempferia galanga

20. Gajus (pucuk)-Annacardium occidentale
21. Gegeli-Lasia spinosa

22. Kelor (daun)-Moringa oleifera

23. Kemahang-Colocasia esculenta

24. Keman-Neptunia prostrata

25. Kermak-Alternanthera triandra/sessilis
26. Mengkudu (pucuk)-Morinda citrifolia
27. Pina-pina-Pterococcus corniculatus

28. Putat (pucuk)-Barringtonia racemosa
29. Pakurawan-Limnocharis flava

30. Salang-Claoxylon longifolium

31. Setang-Melia excelsa

32. Tapak itik-Marsilis minuta
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in Malaysia.'?

Literature search using multiple electronic databases based on the list of 32 popular ulam vegetables
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Initial database search found a total of 55 studies that evaluated u/am and the modulation of
blood glucose that investigated 11 species of ulam vegetables as the following:
1. Kermak putih (4lternanthera sessilis) = 2 studies (animal 1; human 1)
Daun gajus (Anarcadium occidentale leaf) = 4 studies (animal 4; human 0)
Daun betik (Carica papaya leaf) = 4 studies (animal 4; human 0)
Daun pegaga (Centella /Hydrolyte asiatica) = 3 studies (animal 1; human 2)
Daun Ulam raja (Cosmos caudatus) = 1 study (in vivo 1; animal 0; human 0)
Buah/daun peria katak (Momordica charantia fruit/leaf) = 32 studies (in vitro 3; animal

Daun Kelor (Moringa oleifera leaf) = 1 study (in vivo 1; human 0)

Buah petai (Parkia speciosa pod) = 1 study (in vivo 1; human 0)

Biji jering (Pitchebilium jiringa seed) = 2 studies (in vivo 2; human 0)

Daun kaduk (Piper somersantum leaf) = 1 study (in vivo 1; human 0)

Daun jambu (Psidium guajava leaf) = 4 studies (in vitro 2; in vivo 2; human 0)

U

Lo . 21
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After excluding in vitro and animal studies, the literature search identified 11 studies that
investigated 3 species of ulam as the following:

1. Peria katak (Momordica charantia) = *9 studies

2. Daun pegaga (Centella asiatica) = 2 studies

3. Kermak putih (Alternanthera sessilis) = *1 study

Figure 1. Flow chart of the review process

to the significant increments of postprandial blood insulin
levels that were also observed at the 15-min time point
during the experiment.’

Centella asiatica known as daun pegaga

Two studies assessed the effects of C. asiantica (daun
pegaga) on blood glucose-related parameters in diabet-
ics'’ and in healthy individuals.” Patients with diabetes
were given the total triterpenic fraction of C. asiantica for
a 6-month period. The triterpenic fraction was selected as
it had been previously shown to improve microcirculation
and capillary permeability among diabetic patients with
hypertension and edema. However, the authors found no
significant changes in fasting blood glucose and HbAlc
concentrations following treatment."> Despite no signifi-
cant changes in blood glucose-related parameters,
C. asiatica supplementation reduced capillary permeabil-
ity and improved microcirculation in the diabetic patients.
However, this randomized control trial had a score of 2
on the Jadad scale, which indicated a low quality study.
In a non-randomized controlled study among healthy in-
dividuals, incorporating C. asiatica into meals did not
produce any significant improvement in postprandial
concentrations when compared with two other plants i.e.
Trichosanthes cucumerina (Petola ular) and Lasia spino-
sa (Geli-geli), not classified as ulam.”

Alternanthera sessilis, known as kermak putih

Only one case-series investigated the efficacy of
A. sessilis (kermak putih) in lowering postprandial blood
glucose concentrations among healthy individuals and

type 2 diabetes mellitus patients.”' In that study, no sig-
nificant reduction was seen in the 3-h blood glucose con-
centration after consuming A. sessilis compared with a
standard control meal (ie Colocasia leaves and
M. Charantia) in diabetic or healthy subjects.

DISCUSSION
Among the ulam vegetables that are commonly consumed
by the Malaysian population,”” we found that only
M. charantia followed by C. asiatica and A. sessilis have
been widely studied for the reduction of blood glucose-
related parameters in vivo, in vitro and in clinical trials.
For M. charantia, only case series and controlled trial
between year 1970 and 1990 showed significant reduction
in blood glucose-related parameters. However, random-
ized control trials found no such effects. This may reflect
factors related not only to research design but also to the
mode of administration and the duration of the study. In
fact, the form of M. charantia administration widely dif-
fered among studies with two studies using cap-
sules/tablets,™” one study using an aqueous extract by
subcutaneous injection,'” and the remaining studies using
a juice form,"’** or oral ingestion.'®

In terms of the method of administration, we found that
M. charantia ingested in either fruit or leaves when en-
capsulated into pill or tablet form® did not significantly
reduce blood glucose levels compared with when it was
consumed orally,'® injected subcutaneously under skin'’
or in juice form.'*** It was noted that the easiest and most
non-invasive administration was through oral of an en-
capsulated tablet but efficacy in reducing blood glucose
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Table 2. Summary of human studies that evaluated the effects of ulam on glycemic parameters, either on fasting or postprandial glycemic responses in healthy and diabetic subjects

No Author Study design ~ Types of ulams tested  Local name Country Type of subjects Impact Safety Jadad
(sample size) issues scale
1. Grover & Gupta,  Controlled Momordica charantia  Peria katak India Diabetics (n=20) Significant reduction in postprandial A few n/a
(1973)' trial blood glucose cases of
headache
2. Baldwa et al, Controlled Momordica charantia  Peria katak India Diabetics (n=9) Significant reduction in blood glu- -Nil n/a
(1977)" trial cose level
3. Leatherdale et al,  Case series Momordica charantia  Peria katak United King- Diabetics (n=9) Significant reduction in postprandial ~ -Nil n/a
(1981)" dom Period =8-11 weeks blood glucose at 60 and 90-min.
4. Khanna et al, Controlled Momordica charantia  Peria katak India Diabetics (n=19) Significant reduction in serum glu- -Nil n/a
(1981)" trial cose level
5. Welihinda et al, Case series Momordica charantia  Peria katak Sri Lanka Diabetics (n=8) Significant reduction in postprandial ~ -Nil n/a
(1986)% Period =2 days blood glucose
6. Sreedevi & Case series Alternanthera Sessilis ~ Kermak putih India Healthy (n=8) and Diabetics  Peria katak is better in reducing -Nil n/a
Chaturdevi, Momordica charantia  Peria katak (n=6) blood glucose levels than the other 2
(1993)* Colocasia antiquorum  Keladi for healthy (36 days witha 2  leaves for both healthy subjects and
day interval between 2 diets)  diabetics.
for diabetics (15 days with a
2 day interval between 2
diets)
7. Ahmad et al, Case series Momordica charantia  Peria katak Bangladesh Moderate non-insulin de- Significant reduction in both fasting ~ -Nil n/a
(1999)* pendent diabetic subjects. and post-prandial serum glucose
(n=100) levels.
8. Cesarone et al, Randomized Centella asiatica Daun pegaga United King- Diabetic microangiopathy No significant change in fasting -Nil 2
(2001)" control trial dom patients. (n=50) blood glucose or HBA1C levels.
Period =6 months
9. Dans et al, Randomized = Momordica charantia  Peria katak Philippines Diabetics (n=40) No significant effect on fasting blood  Gastroin- 5
(2007)® control trial Period =3 months glucose from capsules of MC with testinal
placebo com-
plaint,
epigastric
pain and
diarrhea
10. Limetal, (2010 Randomized = Momordica charantia  Peria katak Philippines Diabetics (n=40) Significantly lower blood glucose -Nil 5
control trial levels after 15 mins compared to that
after placebo use
11. Hettiarachi et al, Case series Centella asiatica Daun pegaga Sri Lanka Healthy subjects (n=12) No significant difference for incre- -Nil n/a
(2011)* Lasia spinosa Geli-geli Period =2 days mental areas under unit (IAUC) be-
Trichosanthes cucu- Petola ular tween 3 meals

merina
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was only observed when M. charantia was consumed in
raw or juice form. Hence, the methods of administratio of
M. charantia should be considered in future studies. M.
charantia is usually eaten in a raw and fresh form by
most Malaysians. Studies should therefore investigate the
effect of ulam in modulating blood glucose when con-
sumed in fresh form.® Indeed, two studies that used fresh
juice showed promising results,'”** hence, future studies
are warranted to determine the effect of consuming
M. charantia fresh or in a juice form rather than as tablet
or capsules.* Furthermore, longer trials are needed as
most clinical trials between 1970 and 1990 were acute
exposure studies'®'”'*? rather than chronic exposure
studies.®

Three different constituents of M. charantia namely
charantin, alkaloid and insulin-like peptide, have been
highlighted as the active ingredients in modulating blood
glucose concentration.”*” Despite the blood-glucose
lowering effects of M. charantia, diabetic patients are
advised to consult a physician before using this com-
pound especially in the concentrated tablet form because
previous studies have shown gastrointestinal-related side
effects including epigastric pain and diarrhea when con-
sumed as concentrated capsules.® A well-designed inter-
disciplinary study is highly recommended before M.
charantia can be commercialized.”* M. charantia has not
only been long used to control blood glucose concentra-
tions by Malaysians but also by individuals in other coun-
tries such as India.® This ulam is also considered to be
beneficial in the treatment of other disorders such as boils,
scabies, itching, ringworm, and fungal diseases.”

A randomized control trial study'’ using C. asiatica
was classified as low quality according to Jadad classifi-
cation because it was not double blinded and because the
technique of randomization was not described appropri-
ately.' In another study by Hettiaratchi et al,” the control
meals used as the reference were not described. Detailed
information regarding the reference meal used is im-
portant as a basis of comparison purposes to the test
meals that include w/am. Overall, both of these clinical
studies did not agree with the outcomes provided from
other in vitro and in vivo studies. An in vitro profiling
study for example, C. asiatica was reported to possess
various types of phytochemicals such as asiaticoside,
madecasoside, asiatic acids, centellin, asiaticin and cetel-
licin,?** all of which exert antioxidant activity that can
play a role in blood glucose control regulation. In an in
vivo study, C. asiatica was tested in diabetic rats using
methanolic and ethanolic extracts, showing promising
results. This compound is thought to have anti-diabetic
properties comparably to glibenclamide; an oral anti-
diabetes agent, and in long term treatment, reverse kidney
damage in alloxan-induced diabetic renal injury in rats.’'

The use of A. sessilis (kermak putih) has been more
frequently reported as an antimicrobial agent that expe-
dites wound healing than for the modulation of blood
glucose concentrations.* Despite an in vivo study in rats
documenting promising results, A. sessilis has not shown
any significant reduction in postprandial blood glucose in
humans.”' In an animal study, administration of either the
alcoholic or aqueous extract of A. sessilis showed a sig-
nificant reduction in blood glucose concentrations of

STZ-induced diabetic rats.*®> To date, no in vitro investi-
gations have been conducted to identify the active ingre-
dients of A4. sessilis nor to elucidate its phytochemical or
antioxidant activity on blood glucose levels.

Other potential ulam vegetables

Other ulam vegetables such as Carica papaya stem
(pucuk betik),***® Archidendron jiringa (jering),’’ Ana-
carduim occidentale leaves (pucuk gajus),”**' Morinda
citrifolia (mengkudu),"”** Moringa oleifera (kelor),"
Parkia speciosa (petai),”” Leucaena leucephala (petai
belalang),*® Averrhoa bilimbi (belimbing buluh),”** and
Psidium guajava leaves (pucuk jambu),” have only been
investigated in animal studies and have shown promising
results. However, other commonly consumed ulam vege-
tables among Malaysians such as Cosmos caudatus (ulam
raja) and Pereskia bleo (jarum tujuh) have only been as-
sessed at the in vitro level.>>*! Therefore, further studies
are warranted to determine the efficacy of these ulam
vegetables in modulating blood glucose concentrations in
humans, particularly in a raw or fresh form together with
rice-based meals, as commonly consumed in Malaysia.

Potential mechanism of ulam and blood glucose control
In vitro studies have indicated that ulam has powerful
antioxidant properties. Carotenoid substances including
neoxanthin, violaxanthin, lutein and [-carotene are
among powerful antioxidants found in ulam.” The total
phenolic is also believed to play a role in the antioxidant
activity of these vegetables.>® The presences of these an-
tioxidants may negate the effects of oxidative stress
caused by hyperglycaemia.’> This is pertinent in the pre-
sent context because an excessive increase in blood glu-
cose levels particularly in the postprandial state can con-
tribute to the toxic effect on blood vessel walls.”® The
presence of high glucose and free fatty acids during the
postprandial state overwhelms the Krebs’s cycle resulting
in excessive generation of free radicals such as superox-
ide anion, thereby triggering a number of atherogenic
changes such as inflammation of endothelial cells. The
inflammatory nature of postprandial dysmetabolism is
evidenced by immediate postprandial increases in C-
reactive protein, cytokines, adhesion molecules, clotting
factors, and endothelin-1.>* Oxidative stress has been
linked to pathogenic mechanisms that lead to insulin re-
sistance with dysfunction of both beta cells and endothe-
lium which can progress to diabetes.” In addition, oxida-
tive stress conditions reduce endothelial nitric oxide func-
tion, which is responsible for prevention of thrombosis
and atherosclerosis.’® Repeated episodes of oxidative
stress on endothelial wall during postprandial state can
lead to endothelial dysfunction, a condition that is consid-
ered as a preliminary risk factors for the development of
atherosclerosis and ultimately cardiovascular diseases.*®

Conclusion

To the best of our knowledge, although there are health
claims regarding its medicinal effect, few clinical studies
have investigated the effect of ulam on blood glucose
modulation. A total of 55 studies related to ulam were
identified; however after excluding in vitro and animal
studies, only 11 clinical trials were found that involved
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three species of ulam namely M. charantia or known as
“peria katak”, C. asiatica known as “daun pegaga” and A.
sessilis known as “kermak putih”. Of these, only M.
charantia has been extensively studied in various experi-
mental designs. To date, there is insufficient evidence to
show the effectiveness of traditional Malaysian vegeta-
bles (ulam) in modulating blood glucose concentrations.
Further long-term studies are highly recommended to
clarify the blood glucose-lowering properties of ulam
vegetables.
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