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Objectives : To provide an objective assessment of the effectiveness for weight loss of Mahuang.  

Methods : Effects were assessed by measuring changes in body weight, body mass index (BMI), body fat (kg, %), 

body muscle, and abdominal fat ratio. The subjects of this study were healthy adults who agreed to participate in 

this study. Eligibility requirements include age between 20 and 50 and BMI more than 18.5 kg/m2. One hundred 

subjects were randomly assigned to two groups (control and Mahuang group) in a double-blind manner. Mahuang 

subjects took 8g of Mahuang capsule/day for two weeks; control subjects took the same amount of indistinguishable 

placebo. We analyzed the body weight, body mass index, body fat, abdominal fat, body muscle and BMR (basal 

metabolic rate) before and after the study.   

Results : After two weeks of clinical trial, body weight and BMI decreased in both groups, but the Mahuang group 

showed more significant decrease. On body fat, the Mahuang group showed significant decrease, while it increased 

in the placebo group. Although body muscle, body fat ratio and basic metabolic rate showed differences between the 

two groups, there was no statistical significance.

Conclusion : It is suggested that intake of Mahuang may induce weight loss and body fat decrease in healthy 

adults.
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연구대상 및 방법

1. 연구대상

1) 

BMI 18.5 kg/m
2
 

, 

. 

2) 

, 

(normal sinus 

rhythm) . 

3) 

, 

, , 

, 

AST(aspartate transaminase), ALT(alanine transa- 

minase) , 

. 

2. 연구재료

1) 

(Ephedra 

sinica STAPF)

. 

, 

. 1 kg

(extract) 128.25 g . 

2 g , 1

256.50 mg (

) . ( )

‘1 ’ , 

. 

. 

2) 

 

pseudoephedrine . 
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(1) HPLC pseudoephe- 

drine

, 

5.0 g 20 mL

30

. 

20 mL 2 . 

100 mL

. 

(Pseudoephedrine HCl) 

50 mg 20mL

2 mL 100 mL

.

Pseudoephedrine HPLC  

Shimadzu LC-10AD system(Japan) , 

UV (Shimadzu, LC-10AVP, Japan)

, 210 nm . 

VP-ODS(Shimadzu, 250 × 4.6 mm)

, CH3CN -K3PO4(3% triethyl- 

amine)(4:96, v/v) pH 3.0 , 

1.0 mL/min . 

(2) pseudoephedrine

pseudoephedrine

, 

Fig. 2 . 

pseudoephedrine retention time

16.734 (a, b), signal

, 

1 g pseudoephedrine 2.6961 mg

(Fig. 1).  

3. 연구 방법

1) 

(institutional review board : IRB)  

. 

(random 

allocation) , 

a

b

c

0 5 10 15

t/min
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1
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(double-blind method) . 

2) 
10,12)

1 8 g , 

1 2 , 

2 4

, 30 , 30

, 2 . 

3) 

. 2 2

. (Bioe- 

lectrical Impedence Analysis)

(Inbody 2.0, Biospace Korea) .

4) 

, , 

(adverse effects) (severe 

adverse effects)

, 

. 

Assessed for eligibility 
(N=100)

EnrollmentEnrollmentEnrollmentEnrollment
Excluded(N=2);

Not meeting inclusion criteria (N=2)

Randomized in a 2 : 1 ratio
(N=98)

MahuangMahuangMahuangMahuang    groupgroupgroupgroup
(N=66)(N=66)(N=66)(N=66)

Placebo Placebo Placebo Placebo groupgroupgroupgroup
(N=32)(N=32)(N=32)(N=32)

Allocated to and received intervention 
(N=66)

AllocationAllocationAllocationAllocation
Allocated to and received intervention 

(N=32)

Lost Lost Lost Lost to to to to follow-up(N=27) follow-up(N=27) follow-up(N=27) follow-up(N=27) ; ; ; ; 

Discontinued intervention;
adverse event 

(N=3)
poor medication compliance 

(N=4)
protocol violation 

(N=18)
consent withdrawal 

(N=2)

Follow-upFollow-upFollow-upFollow-up

Lost Lost Lost Lost to to to to follow-up(N=4) follow-up(N=4) follow-up(N=4) follow-up(N=4) ;;;;

Discontinued intervention;
adverse event 

(N=0)
poor medication compliance 

(N=0)
protocol violation 

(N=3)
consent withdrawal 

(N=1)

Analysed 
(N=39)

Excluded from analysis
(N=0)

AnalysisAnalysisAnalysisAnalysis

Analysed 
(N=28)

Excluded from analysis
 (N=0)
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70% , 2

. 

4. 통계 분석

SPSS for windows 13.0

, P 0.05 . 

paired t-test , 

independent t-test

. 

결  과

1. 일반적 특성

100 , 

2 (

), (N=66) (N=32) 98

. 

39 , 28 (Fig. 2). 

98 66(67.35%) , 

32 (33.65%) , 

39(58.21%) , 28(41.79%)

. , , 

Table 1 , 

(P 0.05).

1) 

(body weight)

0.96 kg , (BMI, body mass 

index) 0.39 kg/m
2
 . 

0.54 kg , 0.40 

kg , 0.22 

% , , 

11.59 kcal (Table 2).

2) 

Mahuang Group(N=39) Control Group(N=28)

Male : Female 1:38 0:28

Age (years) 37.44±6.53 38.68±5.09

Height (cm) 159.00±5.19 157.79±4.48

Weight (kg) 65±7.72 62.74±8.01

BMI (kg/m
2
) 25.72±2.76 25.21±3.09

Values are number or mean±SD.

Before-Medication After-Medication P-value

Body Weight (kg) 65±7.72 64.04±7.67 < 0.001

BMI (kg/m
2
) 25.72±2.76 25.33±2.73 < 0.001

Body Muscle (kg) 42.33±4.14 41.79±3.96 < 0.001

Body Fat (kg) 20.15±4.66 19.75±4.75 < 0.001

Body Fat Ratio (%) 30.70±4.47 30.49±4.63   0.147

Abdominal Fat Ratio (%) 0.87±0.05 0.87±0.05   0.083

BMR (kcal) 1314.28±139.49 1302.69±136.97 < 0.001

Values are mean±SD

BMI : body mass index 

BMR : basic metabolic rate

Statistical significance test was done by paired t-test.
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(body weight)

0.11 kg , (BMI, body mass 

index) 0.11 kg/m
2
 . 

0.18 kg 

, 0.16 kg . 

0.19% 

, , 3.68 

kcal (Table 3).

3) 

 

, 

0.96 kg , 0.11 kg 

, BMI 0.39 kg/m
2
 

0.11 kg/m
2 

, 

, 

. 

0.54 kg , 

0.18 kg , 

0.40 kg 0.16 

kg , 

, 

, 

. 

0.22% , 0.19% 

, 

Before-Medication After-Medication P-value

Body Weight (kg) 62.74±8.01 62.63±8.26 0.545

BMI (kg/m
2
) 25.21±3.09 25.10±3.15 0.651

Body Muscle (kg) 41.23±3.55 41.05±3.96 0.380

Body Fat (kg) 19.05±5.47 19.21±5.33 0.426

Body Fat Ratio (%) 29.87±5.30 30.06±5.07 0.492

Abdominal Fat Ratio (%) 0.87±0.05 0.87±0.05 0.073

BMR (kcal) 1281.89±100.30 1285.57±98.92 0.651

Values are mean±SD

BMI : body mass index 

BMR : basic metabolic rate

Statistical significance test was done by paired t-test.

Mahuang Group Control Group P-value

Body Weight (kg) -0.96±0.95 -0.11±0.98 0.001

BMI (kg/m
2
) -0.39±0.37 -0.11±0.44 0.009

Body Muscle (kg) -0.541±0.85 -0.179±1.0591 0.140

Body Fat (kg) -0.40±0.63 0.161±0.0525 0.016

Body Fat Ratio (%) -0.22±0.92 0.12±1.44 0.194

Abdominal Fat Ratio (%) 0.00±0.01 0.00±0.01 0.785

BMR (kcal) -11.59±18.62 3.68±42.49 0.083

Values are mean±SD

BMI : body mass index 

BMR : basic metabolic rate

Statistical significance test was done by independent t-test.
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, 

11.59 kcal , 3.68

kcal . 

. 

.

고찰 및 결론

. 

. 

, , , , 

, 
13)
. 280,000

14)
, 

1/3 , 60%
15)
. 

2003

, , 
16)

2004 4 FDA

, 

, 

pseudoephedrine 240 mg/day, ephedrine 150 mg/ 

day , 

17)
. 

Boozer 2002

6 , 

, 
18)
.

cholesterol est- 

erase 90%

4)
. 

, 

, . 

Ephedra sinica STAPF( Ephe- 

draceae) , , 

, , , , , 

, , , 

, , , , , 

19,20)
. l-ephedrine, norephedrine, (+)- 

pseudoephedrine, norpseudoephedrine alkaloid

, , , , , 

, , , , , , , 

, 
21)
. 

ephedrine pseudoephedrine

, , , 

. 

, 

(ephedrine pseudoephedrine) 0.7%

1 g 7 mg 
22)
. HPLC

, Pseudoephedrine HCl  

. 1 2 , 

2 , 

2 g , 1 8 g . 1 g

7 mg , 1

(ephedrine pseudoephed- rine)

56 mg . 

2006 2 10

, 

, 20

50 (BMI 18.5 kg/m
2 

)

, 

, 100
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. 

2 , 98

2, 1 66

, 32 . 66

, 3

, 4

, 18 2

. , 1 , 

1 , 39

. 32 2 2

, 1

, 1

28 .

65±7.72 kg 64.04±7.67 kg

0.96±0.95 kg , 

62.74±8.01 kg 62.63±8.26 kg

0.11±0.98 kg , 

. 

(BMI) 25.72 

±2.76 kg/m
2

25.33±2.73 kg/m
2

0.39±0.37 kg/m
2
 , 

25.21±3.09 kg/m
2

25.10±3.15 

kg/m
2

0.11±0.44 kg/m
2
 , 

. 

42.33±4.14 kg

41.79±3.96 kg 0.541±0.85 kg 

, 41.23±3.55 kg

41.05±3.96 kg 0.179±1.0591 kg 

, 

, . 

20.15±4.66 kg

19.75±4.75 kg 0.40±0.63 kg 

, 19.05±5.47 kg

19.21±5.33 kg 0.161±0.0525 kg 

, , 

, 

.

30.70±4.47%

30.49±4.63% 0.218±0.92% 

, 29.87±5.30%

30.06±5.07% 0.189±1.4364% 

. 

.

1314.28±139.49 

kcal 1302.69±136.97 kcal 11.59± 

18.62 kcal , 

1281.89±100.30 kcal 1285.57±98.92 

kcal 3.68±42.49 kcal 

. 

2

, 

. 

, 

. 2

, 

. 

, 

. 

. 
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