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Abnract. : Chyawanprash is aD ancient. Indian die.tary supplement

containing vitamin C (34 mgllOO g) derived from amla (Emblica officinal;").

In addition, Chyawanprash also contains several othe:r herbal producu.

The present atudy wu designed to compare the effects of vitamin C with

thoae of Cbyawanprash. Ten normal healthy adult male volunteen (age

20-32 years) participated in the 16-week study They were placed randomly

in either the Chyawanprasb group (0: 5) or vitamin C group (n "" 5). Those

in the former received 15 g/d of Chyawanpruh while those in the laller

received 500 mg/d vitanlin C during the first 8 weeks of tbe study. For the

next 8 weeks, no supplement was given. For each individual, an oral glucose

tolerance teat was performed, and lipoprotein profile in peripheral serum

samples was determined at 0 weeks, 4 weeks, 8 weeks, 12 weeks nnd 16
weeks.

In the Chyawanprash group, the 8 weeks Vs 0 weeks value (mean ± S.OJ

respectively for variou8 indices which were significantly different

were faating plasma glucose 000.2:t; 5.58 mg/dl va 116.2:t; 11.6 mg/dO,

areR under 2-h pluma glucose curve (245.9:t 15,13 mg.dr 1 .h VB

280.8 ~ 37.09 mg.dl,l.h), HDL cholesterol (53.2:t; 4,56 mgldl VB

42.7 :t 7.11 mg/dl), LDL cholesterol (82.4 :t; 8.80 mg/dl vs 98.26:t; 12.07 mgl

dl), LOUHOL rstio (1.56:t; 0.28 vs 2.38:t; 0.63). In the Vitamin C group,

only the LDLlHDL ratio was significantly lower at 8 weeks than at 0

weeks (1.99:t; 0.44 VII 2.29:t 0.43). All the variablea that changed

significantly were no longer significantly iiifferent from the 0 weeks value

at 16 weeks, Chyawaoprasb reduces postprandial glycemia in the oral

glucoae toler....nce teat and reduces blood choleaterollevel to a significantly

greater exteat than vitamin C.
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INTRODUCTION

Chyawanprash is an ancient Indian

Ayurvedic preparation, which has been

claimed to have health promoting effects

and has been advocated for degenerative

diseases, heart disease and diabetes

mellitus (1). A few studies are available

on the anabolic effects of Chyawanprash

(2-4). However, to our knowledge, there is

no information about the effects of

Chyawanprash on carbohydrate and lipid

metabolism.

A major constituent of Chyawanprash is

amla (Emblica officilWlis) (about 7 gllOO g),

which is a rich natural source of vitamin C.

Extensive literature is available regarding

the functions of vitamin C as an antioxidant,

its protective role in degenerative diseases

like coronary artery disease and in aging

and its role in human metabolism including

that in lipid and glucose metabolism.

Also vitamin C IS quite commonly

consumed as a dietary supplement by

healthy persons as is Chyawanprash

15-14).

Indian J Physiol Pharmacol 2001; 45(1)

With this background, the present

study has examined the effects of

ingestion of 15 g per day of Chyawanprash

on the glucose metabolism and lipid

profile in normal healthy volunteers

and how this effect, if present,

compares with that of 500 mg/d of

vitamin C.

METHODS

Subjects

The study was conducted on 10

healthy young male volunteers. The

volunteers were divided randomly into

two groups of fjve volunteers each.

The characteristics of the volunteers

are given in Table I. The two groups

were well matched as seen in the

table. Subjects were enlisted for the

study after they had given their

informed written consent. The study

was also approved by the Ethics

Committee of All India Institute of

Medical Sciences, New Delhi.

TABLE I: Age and physical characteristics of volunteers

GrOllp

til=' 5)

"
(n =5)

I
Age (yJ HeighJ (m) Weight (kg) 8M! (hglm)

22.6:1:4.5 1.66::1:0.02 57.0:1:3.9 20.52:1:1.21

(19-28) 0.64-1.70} (51-61) (18.50-21.51)

28.6±2.07 1.69:1:0.03 61.4:1:7.6 21.28:1:1.76

(27-32) (1.65-1.75) (51-72) 08.73-23.51)

(All values lire lUean :t: standard deviation. Values in llarentheses arc ranges).
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E%perimeatal desiga aad procedures

Group 1 received 15 g per day

Chyawanprash (Dabur, lnclia) while group

n received 500 mg/day vitamin C (tablet

Celin, Glaxo, India) as dietary supplement

for the first 8 wk of the study. During the

next 8 wk, neither group received

any supplement. The subjects were followed

up every 4 wk. Blood samples were
drawn before the start of the study (0 wk),

at 4 wk. 8 wk. 12 wk and 16 wk for the

estimation of fasting plasma glucose, glucose
tolerance. serum lipid profile and plasma

vitamin C levels. In addition to these

principal outcome measures, body weight

was recorded at 0 wk. 8 wk and 16 wk; and

liver function tests and estimation of blood

urea were done at the beginning and at the

c.nd of the study.

Oral glucose tolerance test was

performed using the standard dose of

75 g glucose dissolved in 300 ml of water
given in the morning after an overnight fast.

Besides a fasting venous blood sample, blood

samples were also collected 0.5 h. 1.0 h,

1.5 h nnd 2 h after ingestion of glucose.

Plasma glucose levels were measured by

glucose oxidase method (I5) using

commercial kits (Rnnbaxy, India).

Serum cholesterol and its fractions

and serum triacylglycerol were determined

colorimetrically by enzymatic method (16)

using commercial kits (Randox. UK).
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Plasma vitamin C was also measured

colorimetrically by tricarboxylic acid

method (17).

Statistical analysis

The values at 4 wk, 8 wk, 12 wk and

16 wk were compared with '0' wk values of

the same group using Wilcoxon Signed Rank

test. The difference was considered

significant if the P value was less than 0.05.

For comparing the changes in the two
groups, first the '0' wk values of the two

groups were compared using Wilcoxon
Rank Sum test. After verifying that '0' wk

values were not significantly different,

the percentage changes at 4 wk, 8 wk.
12 wk and 16 wk were compared between

the groups using Wilcoxon Rank Sum

test. The groups were considered

significantly different if P value was less

than 0.05.

RESULTS

None of the subjects had any major

complaints during the study. There was no

significant change in the body weight

durin/:{ the study. The results of liver

function tests and kidney function tests
were found to be within normal limits both

at the beginning and at the end of the study.

There was also no significant change in the

plasma vitamjn C levels of the subjects in

either group (Table II).

TABLE II: Plasma vitamin C levels in the two groups

Group
Ow,

Plasmo IJjlomin C fmgldlJ

4wk 8wk 1211Jk 16 wk

I (ChyAwanprash)

II (VitAmin CJ

0.37:1:0.09

0.43:1:0.22

0.34:1:0.13

004l:t0.16

0.36:1:0.11

0.41.:1;0.25

0.34.:t0.09

0.39:1:0.24

0.30:1:0.14

0043:1:0.24

(All values Are mean :I: SD)
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Glucose tolerance

The effects of Ohyawanprash on

fasting plasma glucose and postprandial

glucose levels during the glucose tolerance

test h ~ v e been tabulated in Table III.
At at wk, there was a significant

reduction in the fasting plasma gluco e

level, 0.5·h glucose level, 1 h glucose level

and area under 2-h plasma glucose curve

(AUO) when compared to '0' wk value. tfter

discontinuation of Ohyawanprash at at wk,

the follow-up showed that the values

reWfned close to baseline (0 wk) values by

16 wk.

The effects of vitamin 0 on glucose

tolerance have heen tabulated in Table IV.
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The supplementation with vitamin 0 for a

wk did not lead to any significant change

in glucose tolerance at 4 or a wk, but there

was a trend towards improvement in

glucose tolerance. The valuet returned to

baseline (0 wk) levels by 16
t

wk.

Tbe percentage change in t h e ~ n d i c a t o r s

of glucose tolerance at at wk in

Ohyawanprash group have been compared

with the corresponding changes in the

vitamin 0 group in Fig 1. A seen in the

figure, the percentage change in the plasma

gluco e values at 0.5 h and 1 h and the

area under the 2-h plasma gluco e curve

(AUO) are significantly greater in the

Ohyawanprash group than in the vitamin 0

group.

TABLE III: Plasma glucose levels in Chyawanprash group.

Plasma glucose (mg Idl) AUC

No. of weeks (mg.dL-
I
• h)

Fasting 0.5 h 1 h 1.5 h 211

0 116.2±l1.6 164%10.12 153±28.68 127*26.78 119±29.03 280.8%37.09

4 103.4±7.92 142%19.78 130.4±16.1 118.2±5.8 111.4±8.56 249±18.39

8 100.2±5.58· 138.2±8.1· 125.9±9.2· 123.4*11.9 110.4±9.76 245.9%15.13·

12 99.4±15.61 144.2±18.68 127.8± 10.32 123.6±16.31 111.4±16.68 250.5±20.50

16 115±14.31 148.8±22.78 132.8±13.6 122.6±11.19 119.6±6.54 260.75±22.6

(AU values are mean ± SD; *P<O .05 compared to baseline value).

TABLE: IV Effect of Vitamin C on glucose tolerance.

Plasma glucQse (mg / dl) AUC

No. of weeks (mg.dL-
I
. h)

Fasting 0.5 h 1 II 1.5 h 2 Ii

0 99.4±19.5 112.2%28.11 112.2%17.92 100.8±9.09 95.2±7.46 211.2±31.03

4 97.6±13.22 114.6%22.7 112.6±15.74 103.8±12.49 97.4±10.89 214.25±30.7

8 92±4.3 112±19.74 109.2±9.62 100.4±l0.11 95.4±6.46 207.65±17.6

12 94.2±4.08 114.8±24.93 112.2±14.68 102.6±8.79 99±4.84 213.1±25.62

16 89.8±5.21 115±21.05 116.4:t!5.96 104.4±11.41 99.8%2.48 215.3±22.02

(All values are mean ± Sn)
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Serum lipid profil

Fig. 1: Comparison of the effects of Chyawanprash and
vitamin C on observations made during the oral
gluco e tolerance test (OGTT) after 8 weeks of
supplementation. FPG, fasting plasma glucose;
0.5 h G, 1 h G, 1.5 h G and 2 h G, plasma
glucose 0.5 h, Ih, 1.5 hand 2 h respectively
after ingestioD of glucose during OGTT; AVC,
ar a under the 2-h plasma glucose curve;
chyaw, Chyawanprash; vit C, vitamin C.
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The effects of Chyawanprash on erum

lipid profile have been shown in Table V.

As shown in Table V, total chole terol

level decreased gradually till 8
th

wk but

the decrease was not statistically

significant. The values returned closer to

the baseline (O-wk) values by 16
th

wk. In

case of HDL cholesterol levels, there was a

significant increa e in the levels at 4
th

wk

and 8
th

wk. But the value was not

tatistically significantly different from the

'0' wk value at 12
th

wk and returned close

to the baseline (0 wk) level by 16
th

wk. The

TABLE V: Effect of Chyawanprash or. serum lipid profile.

Lipid fraction (mg / dl)

No. of
weeks Total HDL LDL LDLJHDL Triacylglycerol

cholesterol cholesterol cholesterol (mgJdl)

0 174.6:1:10.4 42.7±7.17 98.26:1:12.07 2.38:1:0.63 168.3:1:13.97

4 168:1:9.59 52.5:1:6.54- 82.1:1:15.23 1.60:1:0.46- 167:1:35.16

8 167.8:1:5.16 53.2:1:4.56- 82.4:1:8.80- 1.56:1:0.28- 16hl0.07

12 170.6:1:7.02 46.9:1:6.82 90.78:1:9.15- 1.98:1:0.46 164.6:1:17.22

16 170:1:5.70 42.7±9.71 93.06:1:10.86 2.3hO.77 171.2:1:20.64

(All value are mean :I: SD; -P<O .05 compared to baseline value).

TABLE VI: Effect of vitamin C on serum lipid profile.

Lipid fraction (mg / dl)
No. of
week Total HDL LDL LDLJHDL Triacylglycerol

cholesterol cholesterol cholesterol (mgJdl)

0 190:1:14.81 47.4:1:7.3 106.24:1:10 2.29:1:0.43 181.8:1:18.79

4 189:1:22 48.4:1:8.23 105.4:1:16.52 2.23:1:0.50 176:1:23

8 186:1:19.64 51.3:1:8.36 99.7:1:16.81 1.99:1:0.44· 175:1:15.79

12 191.6:1:13.93 50.6:1:5.54 104.96:1:11.6 2.10:1:0.33- 180.2:1:16.84

16 195.8:1:16.72 47.2:1:6.87 111±l2.81 2.40:1:0.50 187.6:1:15.17

(AJI values are mean :I: SD; -P<O .05 compared to baseline value).
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Comparison of the effects of Chyawanprash and
vitamin C on serum lipid profile after 8 weeks
of supplementation. Total CH, total chole terol;
HDL, high density lipoprotein cholesterol; LDL,
low density lipoprotein cholesterol; TRIGLY,
triacylglycerols; chyaw, hyawanpra h; vit C,
vitamin C

TOTAL HOL
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Fig. 2.

Supplementation with Chyawanpra h

for a wk re ulted in a significant decrea e

in the fasting plasma gluco e I vels.

Also, in the oral gluco e tolerance test,

hyawanprash led to a ignificant

improv ment in glucose tolerance at ath wk

a compared to ba eline (0 wk). The effect

is unlikely to be due to vitamin C becau e

the do e of Chyawanprash given in the

study upplie only ahout 5 mg of vitamin

C per day while even 500 mg of vitamin C

per day has not given a comparable

improvement in glucose tolerance. As

Chyawanpra h is a complex mixture of many

ingredients, a combined effect, which may

be additive or even multiplicative due to

mutual interactions, would be the most

probable and logical explanation of thi

effect rather than anyone active principle.

The aminoglycans and the flavonoid

glyco ides, the active principles of

Asparagus racemosus have a significant

30

level at a th wk in Chyawanpra h group is

significantly greater than the corresponding

change in the vitamin C group.
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LDL cholesterol level wa significantly lower

than the '0' wk values by a
th

wk. This

decrease was maintained even at 12 wk. But

the value r turnei close to the ba eline

(0 wk) level by 16
t wk. Th ratio of LDL

chole terol to HDL chole terol decreased

significantly by 4
th wk and continued to be

sitnificantly lower than the '0' wk value at

at wk. But as in the case of other variable,

the ratio returned to the baselin (0 wk)

value by 16
th

wk. The total triachlglycerol

level decrea ed marginally by at wk but

the decrease w not tati tically

ignificant.

The effect of vitamin C supplementation

on erum lipid profile have been shown in

Table VI. As seen in the Table, th re was a

margin 1 progre ive decrease in the values

of total chol terol, LDL cholesterol and

total triacylglycerol at 4th and a th wk but

it wa not tati tically ignificant. The

values return d very close to the baseline

(0 wk) values by 16
th

wk. The HDL

cholesterol level increa ed marginally but

not significantly till the at wk and

return d v r1 clo e to the baseline (O-wk)

values by 16
t

wk. But as een in Table VI,

the LDL chole terol to HDL cholesterol ratio

wa significantly lower at a
th

wk than at

'0' wk. Thi decrea e was maintained till

12
th

wk. But by 16
th

wk, the value returtJ.ed

to the baselin (0 wk) value.

The percentage changes in the serum lipid

profile at atli: wk in Chyawanprash group

have been compared with the corre ponding

changes in the vit.amin C group in Fig 2. A

een in the figure, the trend of changes is

similar in the two groups but the change

are omewhat more in Chyawanpra h group.

But only the decrease in LDL chole terol
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Chyawanprash contains 5% fat. Therefore

15 g/d of Chyawanprash would provide only

0.75 gld of fat. This quantity of fat in the

form of ghee in a mixed diet is unlikely to

have any appreciable effect on blood lipid

profile.

On the other hand, supplementation

with vitamin C did not result in any

significant hchange i ~ glucose tolerance
either at 4t wk or 8

t
wk although there

was a trend towards improved glucose
tolerance. A significant reduction in blood

glucose values following Lv. injection of

65 mg/kg L-ascorbic acid in rats was shown

by Cheng et al (25). In human volunteers,
Paolisso et al (26) demonstrated a reduction

in fasting plasma glucose levels following a

vitamin C supplement of 500 mg twice daily.

These findings have been supported by

demographic studies (27). The discrepancy

between these studies and the present study
may be due to the fact that the amount of

vitamin C in this study was 500 mg/day nnd
duration was 8 wk, both of which are less

compared to the above study by Paolisso et

al (26) who had used a higher dose for a

longer duration (l000 mg/d for 6 months).

Vitamin C supplementation had a

favourable effect on serum lipid profile.
Although there was a trend towards gradual

decrease in LOL-cholesterol ag increase in
HDL-cholesterol levels till 8t wk it was

statistically not significant. However, the
LDL·cholesterollliOL cholesterol ratio was

significantly less at wk 8 compared to the
baseline (0 wk) values. The change persisted

till the 12
th

wk. In a previous study, Cerna

et al (9) had shown similar results but in
addition there was a significant decrease in

LDL-cholesterol and increase in HDL·
cholesterol. In another study, Jacques et
al (10) had shown an increase in HDL-

Indian J PhYliol PhlU'macol 2001; 45(.1)

cholesterol levels. The more pronounced

effects in these studies than in the

present study could possibly be because

Cerna et al (9) conducted the study on
hyperlipidemic subjects where there is a

greater scope for possible reduction

and Jacques et al (10) used a higher dose

(l g/day) of vitamin C for a much longer

time (8 months). In the present study, the

subjects were healthy normolipidemic
volunt.eers and the amount of vitamin C

given was 500 mg/day for only 8 wk.

When the effects of Chyawanprash were

compared to those of vitamin C it was found
that only Chyawanprash improved the

glucose tolerance and Chyawanprash
was more effective than vitamin C in

improving the blood lipid profile. Keeping
in view the doses given vitamin C could

have made only a minor contribution to the

effects of Chyawanprash. It seems that the

effects of Chyawanprash are due to the

presence, and possible interaction, of many
substances.

Further studies are required for

identifying individual effects of the

constituents of Chyawanprash separately
and/or in combination. Also, in this study,
only the effects on glucose and lipid

metabolism have been studied. Studies are

also required on the effect of Chyawanprash
on antioxidant status, immunity and various

degenerative diseases.
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