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Aim: The aim of this study was to investigate the immediate effect of bitter gourd, Knol-khol, and ash
gourd juices on blood glucose level among Type II diabetes mellitus patients.
Methods: In 2015, pilot study was conducted randomly enrolling 30 patients with type 2 diabetes
mellitus into three groups in SRK college, India. The first group received bitter gourd juice at FBS range
between 120 to 300 mg per dl. The second, third group received Knol-khol, ash gourd juice respectively
in the same range of fasting blood sugar level. Blood sugar level was evaluated ½ hour interval till 2 h
after received respective juices. Data were collected for statistical analysis.
Results: The mean blood glucose concentration in bitter gourd group was not statistically significant
between time points, (P ¼ .176). However, 90 min after the intake of bitter gourd juice shows statistical
significant reduction of blood glucose level when compare with fasting level, (p ¼ .049). After Knol khol
juice the mean blood glucose level differed statistically significant between time points, shown in
(p ¼ .029). But no statistical changes seen in ash gourd group. As a result bitter gourd juice is imme-
diately reducing the blood glucose level, while Knol khol juice reduces the blood sugar level gradually for
longer period of 120 min.
Conclusion: This study shows the significance of hypoglycemic effects of bitter gourd and Knol khol
juices among the type 2 Diabetic patients. Hence Bitter gourd juice, Knol khol juices may be beneficial in
Diabetes patients to reduce the blood glucose level.
© 2017 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Type II DiabetesMellitus is a complex, chronic metabolic disease
that is expected to increase in prevalence in the coming decades.
The prevalence of Type II Diabetes Mellitus (T2DM) is predicted to
rise from 171 million in 2000 to 366 million in 2030 worldwide.1

India has the second largest number (>61 million) of individuals
with Type II Diabetes Mellitus in the world and this is expected to
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increase nearly double by 2030.2 The effect of diabetes has
increased because of worsening obesity, global population aging,
and decrease in physical activity.1,3 Complications are still common
and it leads to cause retinopathy (loss of vision), nephropathy (end
stage of renal disease), neuropathy (degeneration of nerves).4,5 In
additional 50% people died in cardiovascular complications such as
hypertension, stroke are the leading cause of morbidity, mortality
and expenditures in Type II Diabetes Mellitus.6,7

Diabetic management can be divided into two main groups:
pharmacological and non-pharmacological ones. One of the most
significant limitations associated with pharmacological diabetic
management is that almost every drug that is used for diabetes
cause some undesirable effects such as lower blood sugar, upset
stomach, constipation, skin rash or itching, weight gain, tiredness
or dizziness, risk of liver disease, etc.8
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The general goals of the treatment of diabetes are to avoid acute
decompensation, prevent or delay the appearance of late disease
complications, decrease mortality, and maintain a good quality of
life,9.and the non-pharmacological (Complementary and alterna-
tive medicine) methods satisfy all of these.

Complementary and alternative medicine (CAM) may include
physical activity, dietary recommendation and herbal plant ex-
tracts, which reduce the blood sugar level in type 2 diabetes mel-
litus and it is considered as first line clinical approach for type 2
diabetes mellitus.10 In a survey around 48% of patients with dia-
betes reported using Complementary and alternative medicine in
United States of America.11 Several Complementary and alternative
medicine modalities like naturopathy, acupuncture, therapeutic
massage, reflexology, dietetics etc. are found to be effective in the
management of type II Diabetes Mellitus.

Over the years, the mankind had used to drink bitter gourd,
Knol-khol juices, etc. Bitter gourd (L. Momordica charantia) contains
a lectin that has hypoglycemic effect which develops after eating
bitter guard by acting on peripheral tissues and suppressing
appetite, it's similar to insulin's effects in the brain.12,13

Knol-khol (L. Brassica oleracea) rich in the antioxidant vitamins
C, E and carotene and are good sources of dietary fibre. They also
contain sulphoraphanes and other isothiocyanates, which are
believed to stimulate the production of protective enzymes in the
body.14 Knol khol extract proved that it has hypoglycemic effect and
antioxidant activity in diabetic rats.15

Ash gourd (Benincasa hispida (Thunb).cogn) contains plenty of
moisture, protein, carbohydrates and fibre, apart from calcium,
phosphorous, iron, riboflavin, thiamine, niacin and vitamin c. Being
low in calories, it is ideal for diabetic patients and those seeking
weight control.16,17

The lack of sufficient research on the effectiveness of bitter
gourd, Knol-khol and ash gourd juices in type 2 diabetes patients,
has hindered the implementation of juice therapy in clinical prac-
tice, there is need for more research in alternative management in
type 2 diabetes. We aimed to study the immediate effect of
bitter gourd, Knol-khol, and ash gourd juices on type 2 diabetes,
as a practical strategy for controlling blood sugar without use of
drugs.
2. Materials and methods

This study was a clinical trial with three study groups on Type II
Diabetes Mellitus who attended the general ward in SRK nature
cure hospital, Tamilnadu, india in 2015. The study protocol was
approved by the Research and Ethics committee of SRK Medical
College of Naturopathy& Yogic sciences, Kulasekharam, Tamilnadu.
The purpose of the study was explained to all participants by re-
searchers and all recruited subjects had given informed (signed)
consent.

30 subjects (FBS range between 120 to 300 mg per dl) with type
2 diabetes of both sexes aged 29e65 years were included. Patients
who have more than 300 mg per dl (FBS) with systematic
complication were not included.

For convenience and comparison, the random allocation soft-
ware for clinical trial was used to assign the subject into
three groups namely bitter gourd, Knol-khol and ash gourd
juice. Sampling days was selected randomly for each group (see
Fig. 1).

For the 1st group of patients received 250 ml bitter gourd juice,
2nd group of patients had 250 ml Knol-khol juice and 3rd group of
patients had 250 ml ash gourd juice. Bitter gourd juice should be
prepared in 30:70 ratios, because of its bitter taste. 30% (75 ml) of
bitter gourd grinded concentrate and 70% (175ml) of water tomake
250 ml of juice. Fresh ash gourd juice concentrate 220 ml is mixed
with 30ml of water, made into 250ml of juice. Fresh Knol khol juice
concentrate 200 ml is mixed with 50 ml of water, made into 250 ml
of juice.

Juices are prepared in the morning 7.30AM in the diet section; it
will be given to the patients by 7.45AM. Around 7.30AM fasting
blood sugar level checked with Hematological analyzer (mindray
Bc-3000 plus). Every 30 min after the juice blood sugar levels are
checked. Patients are not allowed to take any nature cure, yoga
treatments and medications till 2 h.

This test is usually done in early mornings. A suitable vein is
identified, and a tourniquet applied to distend vein for puncture.
The skin over the vein is antiseptically cleaned. Peripheral cannula
inserted through the vein, sterile needle and syringe are used to
draw about 2 ml of blood for each half an hour till 2 h from the
vein, the needle withdrawn, and the cannula is removed after 2 h
and the puncture site compressed for a few minutes, then covered
with a clean dressing. The blood sample was used for analysis.
Data was recorded on the information sheet provided. To find out
any statistical differences between the blood glucose levels at
different time points of each juices group we used Repeated
measure ANOVA in SPSS 16.0. Also to find which juice have high
beneficial in reducing the blood glucose level we used one way
ANOVA.
3. Results

Comparison of average blood glucose level among Bitter Gourd
Juice, Knol khol Juice and Ash Gourd Juice in different time periods
are plotted in Fig. 2.

A repeated measures ANOVA with a Greenhouse-Geisser
correction determined that mean blood glucose concentration in
bitter gourd group was not statistically significant between time
points, (P ¼ .176, F ¼ 1.917). However, 90 min after the intake of
bitter gourd juice shows statistical significant reduction of blood
glucose level when compare with fasting level, (p ¼ .049, Std
Error ¼ 3.216).

After Knol khol juice the mean blood glucose level differed
statistically significant between time points, shown in Fig. 3,
(p ¼ .029, F ¼ 4.739). Also it shows statistical significant between
the blood glucose level of 30 min and after 90 min, (p ¼ .012, Std
Error ¼ 1.555) and 120 min, (p ¼ .031, Std Error ¼ 2.268). Even
though blood sugar level was reduced after the intake of ash gourd
juice group the mean blood glucose concentration was not statis-
tically significant between time points, (p ¼ .245, F ¼ 1.544).
Tabulated in Table 1.

There was a statistical significant difference between groups at
30 min after intake of juices as determined by one-way ANOVA
(p ¼ .030, F ¼ 4.016). A Tukey post-hoc test revealed that the
bloodglucose level after bitter gourd juice was statistically signifi-
cant with blood glucose of ash gourdjuice, (p ¼ .036, Std
Error ¼ 20.031). 60 min after intake of juices there was a statistical
significance between the groups, (p ¼ .037, F ¼ 3.750) but Tukey
post-hoc test failed to show the pair wise difference. There was a
statistical significance between the groups after 90 min of intake of
juices in blood sugar level (p ¼ .031, F ¼ 3.965). Tukey post-hoc test
revealed that there was a statistical significant reduction in blood
glucose concentration of bitter gourd juice group after 90 min of
intake, against blood glucose concentration of ash gourd juice
group (p ¼ .049, Std Error ¼ 19.202). After 120 min of intake of
juices there was no statistical significance between the groups,
(p ¼ .082).
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Fig. 1. Trial profile.
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Table 1
Represents mean and standard deviation of bitter gourd, Knol-khol and ash gourd juices levels on different time periods.

Blood glucose
level

Bitter gourd (L.Momordica charantia) Knol-khol (L. Brassica oleracea) Ash gourd (Benincasa hispida (Thunb).cogn)

Mean Standard
deviation (S.D)

Mean Standard
deviation (S.D)

Mean Standard
deviation (S.D)

Fasting (mg/dl) 124.80 56.772 126.80 24.702 171.30 62.594
30 min (mg/dl) 114.10 53.224 121.90 16.543 166.70 53.967
60 min (mg/dl) 117.00 47.462 116.90 19.416 162.20 53.339
90 min (mg/dl) 112.90 53.036 114.70 17.78 160.60 49.004
120 min (mg/dl) 109.50 49.507 112.80 15.28 147.80 47.142
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Bitter gourd juice and Knol khol juices may be beneficial in
Diabetes patients to reduce the blood glucose level and this should
be supported by further large randomized control trials.

4. Conclusion

Our study clearly exhibited the hypoglycemic effect of bitter
gourd, Knol-khol, juices in patient with type 2 diabetes mellitus.
Hence the naturopathic diet management especially juices plays an
important role in type 2 diabetes mellitus. Further studies are
needed to determine the exact mechanism of action, bioactivity-
guided fractionation, and enzymatic study of constituents of the
plant extract with other pharmacological drugs for betterment of
treating type 2 diabetes mellitus.

5. Discussion

Type 2 diabetes is a chronic condition due to lack of insulin
secretion or body fail to respond insulin as a result of increased
blood sugar level in the body.18 The development of type 2 diabetes
mellitus is caused by life style factors such as diet, increasing age,
and lack of sleep and genetic too.19,20

Almost all anti diabetic drugs cause mild to severe side effects.8

The naturopathic treatment approach frequently includes impor-
tant dietary and lifestyle recommendations included in current
medical treatment guidelines for diabetes, hypertension, and
hyperlipidaemia, although improvements can be made on the
precision of recommendations.10

The objective of the present study was to determine the im-
mediate effect of bitter gourd, Knol-khol, and ash gourd juices on
type 2 diabetic management. Our results indicate that the blood
sugar level was significantly lower immediately in bitter gourd than
Knol-khol juice compared with ash gourd juice group.

According to Lolitkar and Rao21 the blood sugar once lowered
after 30 days treatment did not increase even after 15 days of
discontinuation of the treatment which expressed that bitter gourd
was helpful in reducing blood sugar patients who have type 2
diabetes mellitus. Chongkol Tiangda et al22 suggested that had no
significant effect on the blood glucose level in normal rabbits but
there is no direct evidence of reduced blood sugar level in normal
healthy individual though it has hypoglycemic action in diabetic
mellitus patient. Our results also showed significant reduction of
blood sugar level immediately and after 120 min of consuming
bitter gourd juice but lasting effect was not noticed.

Andallu B14 noticed that Knol khol juice significantly improved
the glycemic control and also significantly brought down lipid
peroxidation in erythrocytes (33 percent), plasma (21 percent) and
urine (16 percent) due to presence of polypheols, tannins and
ascorbic acid in it. Hence it has the property of anti diabetic effect
and anti oxidant activity. In the present study Knol-khol juice group
showed significantly lowers the blood sugar level after 120 min of
Knol-khol juice therapy but it has no immediate (30 min) effect on
patient with type 2 diabetes mellitus.
The phyto chemical presence in ash gourd which includes car-
bohydrates, tannins, phenols, glycosides, alkaloids, andflavonoids.23

Flavonoids stimulate lipogenesis and glucose transport in the
adipocytes. Hence it lowers the blood sugar level.24 Mohana Rupa
L25 found marked decrease in blood glucose levels at 200 mg/kg in
alloxan diabetic rabbit when compared with that of the control
whereas the peak action for aqueous extract of Benincasa (ash
gourd) was seen at 6th hour of its administration due to potenti-
ating the insulin effect of plasma by stimulating insulin release
from the remnant pancreatic b-cells. Our results suggested that
there is no significant reduction in blood sugar level after
consuming of ash gourd juice.

Our study indicates that, bitter gourd juice immediately lowers
the blood sugar level in 30 min, and significantly lowers at 120 min
but Knol-khol juices significantly lowers the blood sugar level in
90 min and 120 min but lasting effect was not noticed. However, a
low glycemic index diet that reduces postprandial hyperglycemia is
recommended by the American diabetes association (ADA) to
control glycemia in patients with diabetes.26,27 Hence the benefits
of bitter gourd, Knol-khol juices that has been shown to improve
diabetes mellitus.

6. Limitation

A. Sample size is relatively small; hence it requires bigger
sample size to generalize the study outcome to larger population.

B. Randomized control trial would strengthen the findings.

7. Direction for future research

A. Long term follow up studies to find out the long term effect of
bitter gourd, Knol khol and Ash gourd juices in the management of
type II Diabetes mellitus.

B. Further studies are required to fix the dosages of each juice in
the management of type II diabetes mellitus.

Conflict of interest

The author declared that, they have no conflict of interest.

References

1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes es-
timates for the year 2000 and projections for 2030. Diabetes Care. 2004;27:
1047e1053.

2. International Diabetes Federation. Diabetes Atlas. 5th ed. 2011. Brussels,
Belgium.

3. Arora MM, Chander Y, Rai R. Diabetes mellitus in India Y2K not ok. Armed
Forces Med J India. 2000;56:1e2.

4. Rajala U, Pajunp€a€a H, Koskela P, Kein€anen-Kiukaanniemi S. High cardiovascular
disease mortality in subjects with visual impairment caused by diabetic reti-
nopathy. Diabetes Care. 2000;23:957e961.

5. Klein R, Klein BE, Moss SE, Cruickshanks KJ. Association of ocular disease and
mortality in a diabetic population. Arch Ophthalmol. 1999;117:1487e1495.

6. Haffner SM, Lehto S, R€onnemaa T, Py€or€al€a K, Laakso M. Mortality from coro-
nary heart disease in subjects with type 2 diabetes and in nondiabetic subjects

http://refhub.elsevier.com/S2225-4110(17)30014-7/sref1
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref1
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref1
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref1
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref2
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref2
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref3
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref3
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref3
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref4
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref5
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref5
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref5
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6


G. Selvakumar et al. / Journal of Traditional and Complementary Medicine 7 (2017) 526e531 531
with and without prior myocardial infarction. N Engl J Med. 1998;339:
229e234.

7. Brun E, Nelson RG, Bennett PH, et al. Diabetes duration and cause-specific
mortality in the Verona diabetes study. Diabetes Care. 2000;23:1119e1123.

8. Bennett WL, Wilson LM, Bolen S, et al. Oral Diabetes Medications for Adults with
Type 2 Diabetes: An Update. Johns Hopkins University Evidence-based Practice
Center; 2011. Available at: www.effectivehealthcare.ahrq.gov/reports/final.
cfm.

9. Rafael S, Cristina H. Treatment of diabetes mellitus: general goals and clinical
practice management. J Rev Esp Cardiol. 2002;55:845e860.

10. Bradley R, Oberg EB. Naturopathic medicine and type 2 diabetes: a retro-
spective analysis from an academic clinic. J Altern Med Rev. 2006;11:30e39.

11. Donald G, Leonard E. National patterns and correlates of complementary and
alternative medicine use in adults with diabetes. J Altern Complement Med.
2006;9:895e902.

12. Ethan B, Steven G, Catherine U. Bitter Melon (Momordica charantia): a review of
efficacy and safety. Am J Health Syst Pharm. 2003;60:356e359.

13. Ooi CP, Yassin Z, Hamid TA. Momordica charantia for type 2 diabetes mellitus.
2010. Cochrane Database Syst Rev. 2010;2. http://dx.doi.org/10.1002/
14651858.CD007845.pub2.

14. Andallu B, Haripriya A, Vijayadurga R. Antidiabetic and antioxidant role of knol
khol (Brassica oleracea var caulorapa) in NIDDM subjects. Nutrition Society of
India, 35th Annual Meeting NIN, Hyderabad. December 12-13, 2003: pp. 41.

15. Indumati S, Mallikarjun A, Madhuri K, Prakash RN. Antihyperglycemic, anti-
hyperlipidemic and antioxidant activity of phenolic rich extract of Brassica
oleraceae var gongylodes on streptozotocin induced Wistar rats. J Springerplus.
2015;4:212.

16. Tiwari AK. Revisiting “Vegetables” to combat modern epidemic of imbalanced
glucose homeostasis. Pharmacogn Mag. 2014;10:S207eS213.
17. Bello MO, Owoeye G, Abdul Hammed M, Yekeen TA. Characterization of gourd
fruits (Cucurbitaceae) for dietary values and antinutrient constituents. Res J
Pharm Biol Chem Sci. 2014;5:416e424.

18. Shoback. Greenspan's Basic & Clinical Endocrinology. 9th ed. New York, NY:
Lange; 2011.

19. Ris�erus U, Willett WC, Hu FB. Dietary fats and prevention of type 2 diabetes.
Prog Lipid Res. 2009;48:44e51.

20. Knutson KL, Armand MR, Bryce AM. Arch Intern Med. 2006;166:1768e1774.
21. Lolitkar MM, Rajarama Rao MR. Note on a hypoglycaemic principle isolated

from the fruits of Momordica charantia. J Univ Bombay. 1962;29:223e224.
22. Chongkol T, Rachanee M, Malyn U, Kampanat P, Chitkavi P. The hypoglycemic

actvity of Momordica charantia Linn. in normal and alloxan-induced diabetic
rabbits. J Natl Res Counc Thail. 1987;19:1e11.

23. Elliot M, Chithan K, Theoharis C. The effects of plant flavonoids on mammalian
cells: implications for inflammation, heart disease and cancer. Pharmacol Rev.
2000;52:673e751.

24. Glauce S, Carolina CM, Michelle RL, Kalyne AM, Tiago GV, Abreu FM. Hypo-
glycemic and antilipidemic effects of the aqueous extract from Cissus sicyoides.
Biomed Cent Pharmacol. 2004;4:9e12.

25. Rupa ML, Mohan K. Hypoglycaemic effect of aqueous extract of Benincasa
hispida in rabbits. IAMJ. 2013;1:1e5.

26. Lundgren H, Bengtsson C, Blohm�e G, et al. Dietary habits and incidence of
noninsulin-dependent diabetes mellitus in a population study of women in
Gothenburg, Sweden. Am J Clin Nutr. 1989;49:708e712.

27. Sheard NF, Clark NG, Brand-Miller JC, et al. Dietary carbohydrate (amount and
type) in the prevention and management of diabetes: a statement by the
American diabetes association. Diabetes Care. 2004;27:2266e2271.

http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref6
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref7
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref7
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref7
http://www.effectivehealthcare.ahrq.gov/reports/final.cfm
http://www.effectivehealthcare.ahrq.gov/reports/final.cfm
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref9
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref9
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref9
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref10
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref10
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref10
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref11
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref11
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref11
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref11
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref12
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref12
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref12
http://dx.doi.org/10.1002/14651858.CD007845.pub2
http://dx.doi.org/10.1002/14651858.CD007845.pub2
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref15
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref15
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref15
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref15
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref16
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref16
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref16
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref17
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref17
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref17
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref17
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref18
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref18
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref18
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref19
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref19
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref19
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref19
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref20
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref20
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref21
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref21
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref21
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref22
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref22
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref22
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref22
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref23
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref23
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref23
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref23
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref24
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref24
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref24
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref24
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref25
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref25
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref25
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref26
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref26
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref26
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref26
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref26
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref27
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref27
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref27
http://refhub.elsevier.com/S2225-4110(17)30014-7/sref27

	Immediate effect of bitter gourd, ash gourd, Knol-khol juices on blood sugar levels of patients with type 2 diabetes mellit ...
	1. Introduction
	2. Materials and methods
	3. Results
	4. Conclusion
	5. Discussion
	6. Limitation
	7. Direction for future research
	Conflict of interest
	References


