
Vol. 7, No. 1, June 2016 Soybean extract effective dose and Pattern 17

The effective dose and pattern of soybean extract administration to regulate 

body weight of laboratory rats

Meilinah Hidayat,1 Setiawan2

1Nutrition Department Faculty of Medicine, Maranatha Christian University
2Physiology Department, Faculty of Medicine, Padjadjaran University

Corresponding address: Meilinah Hidayat

Email: mellahidayat@yahoo.com

Received: April 5, 2016; Revised: May 11, 2016; Accepted: May 23, 2016

Abstrak

Latar Belakang: 3URWHLQ�GDODP�NHGHODL����FRQJO\FLQLQ�PHPSXQ\DL�HIHN�PHQHNDQ�QDIVX�PDNDQ�PHODOXL�
VWLPXODVL�.ROHVLVWRNLQLQ��.ROHVLVWRNLQLQ�DGDODK�KRUPRQ�\DQJ�GLOHSDVNDQ�GL� VDOXUDQ�SHQFHUQDDQ�GLSLFX�
ROHK�DVXSDQ�SURWHLQ�GDQ�EHUHIHN�PHQHNDQ�QDIVX�PDNDQ�XQWXN�MDQJND�SHQGHN��'HWDP���DGDODK�MHQLV�NHGHODL�
EHUNXDOLWDV� WLQJJL�EHUGDVDUNDQ�GHQJDQ�0HQWHUL�3HUWDQLDQ� ,QGRQHVLD��(NVWUDN�SURWHLQ�NHGHODL�'HWDP���
ROHK�'HDN�PHWRGH�PHQJDQGXQJ�NDGDU���FRQJO\FLQLQ�\DQJ�WLQJJL��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�
PHQJHWDKXL�SHQJDUXK�HNVWUDN�SURWHLQ�NHGHODL�'HWDP���PHWRGH�'HDN�GDODP�PHQXUXQNDQ�DVXSDQ�PDNDQDQ��
EHUDW�EDGDQ��GDQ�NDGDU�&&.�SODVPD�VHODPD����GDQ����KDUL�SDGD�EHUEDJDL�GRVLV�GDQ�SROD�SHPEHULDQ�
SDGD�WLNXV�:LVWDU�MDQWDQ��

Metode: 7HUGDSDW� VHEHODV� NHORPSRN� SHUODNXDQ� �Q ���� NHORPSRN� GRVLV� ��PJ��[��KDUL�� ��PJ��[�KDUL��
��PJ��[�KDUL�������PJ��[�KDUL���PJ��[�KDUL����PJ��[�KDUL��GDQ�����PJ��[�KDUL�����PJ��[��KDUL�����PJ��[�
KDUL���NHORPSRN�NRQWURO�QHJDWLI��DNXDGHV��GDQ�NHORPSRN�SRVLWLI�NRQWURO��6LEXWUDPLQH���DVXSDQ�PDNDQDQ�
�J���EHUDW�EDGDQ��J��GDQ�SHQJXNXUDQ�WLQJNDW�&KROHF\VWRNLQLQ�SODVPD�GHQJDQ�PHWRGH�(/,6$��QJ���PO���

Hasil:  +DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHUVHQWDVH�SHQXUXQDQ�DVXSDQ�PDNDQDQ�\DQJ�WHUEDLN�DGDODK��
NHORPSRN����PJ��[�KDUL��S���������SHQJKDPEDWDQ�EHUDW�EDGDQ�VHODPD����KDUL��NHORPSRN����PJ��[�KDUL��
VHODPD����KDUL��NHORPSRN����PJ��[�KDUL��S���������SHQLQJNDWDQ�NDGDU�.ROHVLVWRNLQLQ�SODVPD��NHORPSRN�
���PJ�����[���KDUL��S���������

Simpulan: 'RVLV�GDQ�SROD�SHPEHULDQ� WHUEDLN�XQWXN�PHQJKDPEDW�EHUDW�EDGDQ� VHODPD����KDUL� DGDODK�
HNVWUDN����PJ�VHNDOL�VHKDUL�GL�SDJL�KDUL��VHODPD����KDUL�DGDODK�����PJ�WLJD�NDOL�VHKDUL���Health Science 
Journal of Indonesia 2016;7:17-26)

Kata kunci:�.HGHODL�'HWDP����GRVLV�HIHNWLI���EHUDW�EDGDQ���NROHVLVWRNLQLQ

Abstract

Background�� 3URWHLQ� LQ� VR\EHDQ�� �� FRQJO\FLQLQ� LV� UHVSRQVLEOH� IRU� DQWL�REHVLW\� HIIHFWV� E\� VXSSUHVVLQJ�
appetite via stimulation of Cholecystokinin. Cholecystokinin is a hormone released in the digestive tract 
LQ�UHVSRQVH�WR�WKH�LQWDNH�RI�SURWHLQ�DQG�VXSSUHVV�DSSHWLWH�IRU�VKRUW�WHUP��'HWDP���YDULHW\�LV�D�KLJK�TXDOLW\�
soybean according to the Minister of Agriculture of Indonesia. Soybean protein extract Detam 1 by Deak 
PHWKRG��FRQWDLQV�KLJK�OHYHOV�RI���FRQJO\FLQLQ��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�HIIHFWLYH�GRVH�
of  protein extract Detam 1 soybean Deak Method (PEDSDM) in reducing food intake, regulate body weight, 
and plasma CCK level for 14 and 28 days at various dosage and pattern of treatment on male Wistar rats. 

Methods��7KHUH�ZHUH�HOHYHQ�JURXSV�RI�WUHDWPHQW��Q� �����DGPLQLVWUDWHG�ZLWK��H[WUDFWV�DW���PJ��[�GD\�����
PJ��[�GD\�����PJ��[�GD\������PJ��[�GD\����PJ��[�GD\�����PJ��[�GD\�DQG����PJ��[�GD\�����PJ��[�GD\��
����PJ��[�GD\��QHJDWLYH�FRQWURO�JURXS��GLVWLOOHG�ZDWHU��DQG�SRVLWLYH�FRQWURO�JURXS��6LEXWUDPLQH���)RRG�
LQWDNH��J���ZHLJKW�ORVV��J��DQG�PHDVXUHPHQW�RI�SODVPD�&KROHF\VWRNLQLQ�OHYHOV�E\�(/,6$��QJ��PO��

Results��7KH�UHVXOWV�VKRZHG�WKDW�WKH�KLJKHVW�SHUFHQWDJH�GHFUHDVH�LQ�IRRG�LQWDNH�LV��JURXS����PJ���[��GD\�
�S���������LQKLELWLRQ�ZHLJKW�JDLQ�IRU����GD\V��JURXS����PJ���[��GD\��IRU����GD\V��JURXS�����PJ��[�GD\��S�
��������LQFUHDVHG�SODVPD�&KROHF\VWRNLQLQ�OHYHOV��JURXS����PJ���[�GD\��S���������

Conclusions:  7KH�HIIHFWLYH�GRVH�DQG�SDWWHUQ�DGPLQLVWUDWLQJ�WKH�UDWV�IRU����GD\V�LV�H[WUDFW�RI����PJ�RQFH�D�GD\�
in the morning, for 28 days  is 1.7 mg three times a day. �Health Science Journal of Indonesia 2016;7:17-26)

Keywords:��6R\EHDQ�YDU�'HWDP����HIIHFWLYH�GRVH���ERG\�ZHLJKW���&KROHF\VWRNLQLQ
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7KH� ZRUOGZLGH� SUHYDOHQFH� RI� REHVLW\� KDV� QHDUO\�

doubled between 1980 and 2008. In 2008, 10% of 

men and 14% of women in the world were obese 

�%0,�����NJ�P����FRPSDUHG�ZLWK����IRU�PHQ�DQG�

8% for women in 1980. An estimated 205 million 

men and 297 million women over the age of 20 were 

obese – a total of more than half a billion adults 

worldwide.1� 7KLV� FRQGLWLRQ� VKRXOG� EH� RYHUFRPH�

EHFDXVH� REHVLW\� FDQ� FDXVH� PDQ\� VLGH� HIIHFWV�� 7KH�

solution is to discover good  nutrition sources that can 

reduce body weight, like soybean. Soybean (*O\FLQH�

PD[�/��PHUU��LV�NQRZQ�IRU�WKH�KHDOWK�EHQH¿WV��JRRG�

dietary supplements for both humans and animals. 

Nutritional study showed that soybean protein 

produced higher thermogenic and satiety effect than 

WKDW� RI� FDUERK\GUDWH��7KLV� IDFW�PDGH� VR\EHDQ� DV� D�

good nutrition source for reducing obesity.2 

Elvira de Mejia, assistant professor of food science 

and human nutrition in University of Illinois at 

Urbana Champaign, found that soy did have an effect 

on mechanisms which similar with Leptin.3,4  Leptin 

is a hormone which is produced in our adipose tissue 

that interacts with receptors in the brain and signals 

us that we’re full so we stop eating and hormones 

that are induced in the body to help us degrade lipids 

and reduce body weight, by boosting metabolism 

and not by reducing food intake.3,4 According to Liu 

VWXG\�� VL[�PRQWK� VXSSOHPHQWDWLRQ� RI� VR\� SURWHLQ�

ZLWK�LVRÀDYRQHV�KDG�D�PLOG�IDYRUDEOH�HIIHFW�RQ�ERG\�

composition in postmenopausal women.5 

3UHYLRXV�VWXGLHV�UHSRUWHG�WKDW����FRQJO\FLQLQ�SHSWRQH�

which contains abundantly in soybean, stimulating 

endogenous Cholecystokinin (CCK) to transduction 

signal in intestinal cells that suppressed appetite and 

food intakes.6,7� 7KH� IUDJPHQW� IURP� ��� WR� ��� RI� WKH�

��VXEXQLW����������RI���FRQJO\FLQLQ�KDG�WKH�VWURQJHVW�

binding activity to stimulate releasing CCK and 

appetite suppression.7 CCK is an important hormonal 

regulator of the digestive process. CCK is released in 

the digestive tract in response to the intake of protein 

DQG� IDW� DQG� VXSSUHVV� DSSHWLWH� IRU� VKRUW�WHUP�� 7KH�

physiological actions of CCK include stimulation 

of pancreatic secretion and gallbladder contraction, 

regulation of gastric emptying, and induction of 

VDWLHW\��7KHUHIRUH�� WKH� DELOLW\� WR� VWLPXODWH� &&.� KDV�

PDGH���FRQJO\FLQLQ�LQ�VR\EHDQ�DV�RQH�RI�WKH�LPSRUWDQW�

therapy in obesity treatment.8

Protein  extracts of  Detam 1 soybean �*O\FLQH�PD[ 

L.Merr)  Deak method (PEDSDM) contained protein 

level of 41,82% from its dry weight, measured 

by .MHOGDKO methods; alkaloids (Wagner) and 

WULWHUSHQRLGV�E\�TXDOLWDWLYH�SK\WRFKHPLFDO� WHVW� 7KH�

PEDSDM  was reported for the best in decreasing 

the food intake compared to other extracts on 

male Wistar rats, which administered PEDSDM 80 

PJ�NJ%:a��� PJ����J�UDW� �WKH� IRRG� LQWDNH� DQG�

bodyweight at baseline were (21,77 + 2,82)g and  

(238,33 + 21,38)g, and at endline were (12,6 + 0,89)

g  and (189,33 +�������J��S� ���������DQG��S� ���������

respectively.9,10  But we  don’t have any data about 

the effective dose and the best pattern of PEDSDM 

administration, to complete these data, therefore this 

study need to be done.  

7KHUH� DUH� VHYHUDO� NLQGV� RI� H[WUDFWLRQ� PHWKRGV� WR�

SURGXFH���FRQJO\FLQLQ��'HDN�PHWKRG�LV�WKH�SURFHGXUH�

to produce protein fractions (> 90% protein) which is 

ULFK�LQ�HLWKHU�JO\FLQLQ�RU���FRQJO\FLQLQ�E\�HPSOR\LQJ�

CaCl2 and NaHSO3.11 Deak method was proved to 

SURGXFH� � ��FRQJO\FLQLQ� EHWWHU� WKDQ� RWKHU�PHWKRGV��

measured by SDS PAGE and CBB staining. 7KH�

SURSRUWLRQ�RI�����FRQJO\FLQLQ level  (7 S  *OREXOLQ) 

in 'HWDP���VR\EHDQ�VHHG�LV�����ZKLOH���FRQJO\FLQLQ  

VXE�XQLW��������N'D��LQ�3('6'0�LV�����������'8 �

��������IURP�WRWDO���FRQJO\FLQLQ.12 

7KH�GXUDWLRQ�HIIHFW�RI�&&.�LQ�VXSSUHVVLQJ�DSSHWLWH�

is short, begin in 15 minutes after induction by 

peptone, reached  the peak level in 45 minutes then 

sustained for 2 hours.6,7  So that we want to know 

the best administered of PEDSDM to induce CCK 

secretion due to regulating body weight.

7KH�DLP�RI� WKLV� VWXG\� LV� WR�GHWHUPLQH� WKH�HIIHFWLYH�

dose and pattern of the  PEDSDM administration 

on food intake, body weight and CCK level in male 

Wistar rats. 

METHODS

Soybean seed variety�'HWDP����D�KLJK�TXDOLW\�RI�EODFN�

soybean approved by the Agricultural Ministry of 

Republic of Indonesia were cultivated on Research 

DQG�'HYHORSPHQW�8QLW�RI��/HJXPHV�DQG�7XEHUV¶�LQ�

Malang, East Java Indonesia.9 Its protein content is 

higher than other soybean varieties 45.36%.  7KHQ�

'HWDP 1 soybean were extracted to be PEDSDM 

using Deak’s method.11

7KH� SURFHGXUHV� RI� 'HDN¶V� PHWKRG� LV� DV� H[SODLQHG�

EHORZ�� 'HIDWWHG� VR\� ÀRXU� RI� ���� J� ZDV� H[WUDFWHG�

XVLQJ�GHLRQL]HG�ZDWHU�ZLWK�UDWLR�RI�������Z�Y��DW�S+�

����DGMXVWHG�ZLWK���1�1D2+��7KH�VOXUU\�ZDV�VWLUUHG�

for 1 h and centrifuged at 14,000 g and 15 oC for 30 

PLQ��7KH� SURWHLQ� H[WUDFW� �¿UVW� SURWHLQ� H[WUDFW��ZDV�
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GHFDQWHG��7KH�H[WUDFW�ZDV�WKHQ�DGGHG�ZLWK�VXI¿FLHQW�

NaHSO
3
 and CaCl

2
 to obtain concentration of either 

SO2 and Ca2+ to 5 mM and the pH was adjusted 

WR�����ZLWK���1�+&O��7KH�VOXUU\�ZDV�VWRUHG�DW���oC 

IRU�������K��WKHQ�FHQWULIXJHG�DW��������J�IRU����PLQ�

at 4 o&��$�JO\FLQLQ�ULFK�IUDFWLRQ�ZDV�REWDLQHG�DV�WKH�

precipitated curd, which was neutralized and treated 

DV� GHVFULEHG� RQ� :X� SURFHGXUH�� 7KH� VXSHUQDWDQW�

(second protein extract) was adjusted to pH 4.8 with 

+&O��7KHQ�LW�ZDV�VWLUUHG�IRU���KRXU�DQG�FHQWULIXJHG�

at 14,000 g and 4 o&�IRU����PLQ��$�����FRQJO\FLQLQ�

rich fraction was obtained as the precipitated curd 

DQG� WUHDWHG� DV� GHVFULEHG� SUHYLRXVO\�� 7KH� DPRXQW�

of supernatant (whey) was determined and sampled. 

)UHH]H�GU\LQJ� VWHSV� ZHUH� PRGL¿HG� WR� HYDSRUDWLRQ�

process in cycling evaporator at 30 oC until the solution 

H[WUDFWV�EHFRPH�WKLFN�OLTXLG��6DPSOHV�ZHUH�SODFHG�LQ�

sealed containers and stored at 4 o&�XS�WR�DQDO\VLV��7KHUH�

are two steps in Deak’s procedure i.e. D4C (in 4 oC) and 

'57��LQ����oC).11�7KH�'HDN����FRQJO\FLQLQ�ULFK�IUDFWLRQ�

D4C (the methods which performed in this study) 

comprised 23.1% of the solids, 37.1% of the protein 

DQG�������RI�WKH�LVRÀDYRQHV�LQ�WKH�VWDUWLQJ�VR\�ÀRXU��

3'6'0�SURWHLQ�SXULW\�ZDV�!������7KHLU�'�&�PHWKRG�

SURGXFHG� ������ ��FRQJO\FLQLQ� DQG� ������ JO\FLQLQ��

7KH��±FRQJO\FLQLQ�VXEXQLW�FRQVLVWHG�RI�������VXEXQLW�

.¶��������VXEXQLW�.µ¶�DQG�������VXEXQLW�.�12 

Animal Research Procedure

7KH�QXPEHU�RI�H[SHULPHQWDO�DQLPDOV�ZHUH�FDOFXODWHG�

E\�$OL�+DQD¿DK� IRUPXOD�13 that 3 rats each groups, 

with 11 different group of treatments is enough for this 

H[SHULPHQWDO��7KLV�VWXG\��KDV�DSSURYHG�E\�8QLYHUVLW\�

Christian of Maranatha Ethics Commission, SKEP 

QR� ����.(3� ).� 8.0�56,�9������� 7KLUW\� WKUHH�

PDOH�:LVWDU�UDWV��DJHG������ZHHNV��ZHLJKLQJ�EHWZHHQ�

��������J��DIWHU�DFOLPDWL]DWLRQ�IRU���GD\V��WKH\�ZHUH�

randomly divided into 11 groups, then administrated  

with protein extract of Detam 1 soybean for 28 days. 

Group A, Negative control B.� 3('6'0���PJ�UDW�

day, once a day, C.�3('6'0�����PJ�UDW��GD\��WZLFH�

a day, D.�3('6'0�����PJ�UDW�GD\�WKUHH�WLPHV�D�GD\��

E��3('6'0����PJ�UDW�GD\��RQFH�D�GD\��F. PEDSDM 

��PJ�UDW�GD\��WZLFH�D�GD\��G.�3('6'0�����PJ�UDW�

day three times a day, H.�3('6'0����PJ�UDW�GD\��

once a day, I.�3('6'0����PJ�UDW�GD\��WZLFH�D�GD\��

J. 3('6'0� ����PJ�UDW�GD\� WKUHH� WLPHV� D� GD\��K. 

6LEXWUDPLQH������PJ�UDW�GD\�� DV� D� SRVLWLYH� FRQWURO��

All rats and the rest of fed were weighed once in 

WZR�GD\V��7KH�SDUDPHWHUV�PHDVXUHG�ZHUH�GDLO\�IRRG�

intake, body weight, once in 2 days and CCK plasma 

level after 28 days of treatments.

7KH� IRRG� LQWDNH�ZKLFK�ZHUH� JLYHQ�DG� OLELWXP was 

Complete Feed Grains CP 551, which is produced  

E\�37�&KDURHQ�3RNSKDQG�,QGRQHVLD��FRQWDLQV ������

����NNDO�SHU����J��ZLWK�SURWHLQ�FRQWHQWV�����������������

7KH� WUHDWPHQW� GRVH� LQ� WKLV� VWXG\�� 3('6'0� �ZHUH�

calculated based on Nishy’s formula6�����PJ� kg or 

����PJ������J���WKH�UDWV�ZHUH�DGPLQLVWHUHG�������DQG�

20 mg once daily at 08.00 a.m, twice at 08.00 a.m 

and 08.00 p.m, 3x daily at 08.00 a.m, 16.00 p.m  and 

24.00 p.m via oral gastric sonde.

Statistical Analysis

Data of food intake, body weight and CCK were analysed 

XVLQJ�$129$�WHVW��IROORZHG�E\�'XQFDQ�+6'�WHVW�

Ethical approval from Ethical Review Board of 

Faculty of Medicine, Maranatha Christian University 

ZLWK�1R������.(3�).�8.0�56,�9������

RESULTS

After analysed distribution normality with Shapiro 

��:LON�WHVW��LW�ZDV�IRXQG�WKDW�PRVW�RI�WKH�GDWD�ZHUH�

normally distributed (p > 0.05), then parametric 

statistical tests can be used

 

Effect of Soy Protein Extract Variety Detam 1   on  

Male Wistar rats feed intake

7DEOH���VKRZHG�WKH�IHHG�LQWDNH�RQ�PDOH�:LVWDU�UDWV�DW�

baseline (day 0) and endline (day 28).

As seen in Figure 1, the result of Negative control 

group along 28 days of treatment,  the food intake was 

EHWZHHQ�����J�GD\���J�GD\��EDVHOLQH��������DQG�HQGOLQH�

21.5 with p>0.05. Group B,  the least food intake was 

���J�GD\��WKH�KLJKHVW�ZDV���J�GD\�DQG��GHFUHDVHG�DIWHU�

14 days, baseline 23.25 and endline 16.5 with p>0.05. 

*URXS�'�IRRG�LQWDNH�ZDV�EHWZHHQ���J�GD\�����J�GD\�

and decreased after 7 days, baseline 21.33 and endline 

������S!�������7KH�KLJKHVW�IRRG�LQWDNH�RI�JURXS�*��ZDV�

����J�GD\��ZKLOH�WKH�OHDVW�IRRG�LQWDNH�ZDV����J�GD\��LW�

was very low and tend to decrease after 7 days, baseline 

24.00  and endline 17.0, p>0.05. Group K was between 

��J�GD\���J�GD\�DQG�GHFUHDVHG�DIWHU���GD\V��EDVHOLQH�

20.33  and endline 17.33 with p>0.05.

In general, all groups of treatment showed that the feed 

intake at endline tended to be decreased, however, the 

EHVW�ZDV�JURXS�%��3('6'0���PJ�UDW��[�GD\���� WKH�

VHFRQG�ZDV�'��3('6'0�����PJ�UDW����[�GD\���DQG�WKH�

WKLUG�ZDV�*��3('6'0�����PJ�UDW����[�GD\���S�������
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7DEOH����'HVFULSWLRQ�DQG�)RRG�,QWDNH�3DLUHG�W�WHVW�RQ�0DOH�:LVWDU�UDWV

Group No 7UHDWPHQW
Animal Feed

Baseline

Animal Feed

Endline

Changes

(û�%)

p

9DOXH

 (sd)  (sd)

A 1&����PO�DTXDGHVW 22.00 (2.16) 21.50 (2.38) 2.27 %  0.182

B ��PJ�UDW�GD\��RQFH�D�GD\ 23.25 (1.71) 16.50 (1.29) 29.3 %  0. 4

C ����PJ�UDW�GD\��WZLFH�D�GD\ 21.00 (1.73) 18.67 (0.58) 11.9 %  0.346

D ����PJ�UDW�GD\�WKUHH�WLPHV�D�GD\ 21.33 (3.21) 16.00 (6.24) 24.98 %   0.18

E ���PJ�UDW�GD\��RQFH�D�GD\ 23.00 (2.45) 19.25 (3.50) 16.3  %  0.83

F ��PJ�UDW�GD\��WZLFH�D�GD\ 22.00 (1.00) 21.00 (2.65) 4.54 %   0.796

G ����PJ�UDW�GD\�WKUHH�WLPHV�D�GD\ 24.00 (1.00) 17.00 (4.36) 29.16 %  0 .  2

H ���PJ�UDW�GD\��RQFH�D�GD\ 24.50 (1.00) 22.25 (0.96) 9.18 %   0.281

I ���PJ�UDW�GD\��WZLFH�D�GD\ 23.67 (2.31) 22.33 (3.06) 5.66 %   0.666

J ����PJ�UDW�GD\�WKUHH�WLPHV�D�GD\ 20.00 (1.00) 16.67 (4.93) 16.65 %  0 .15 

K 3&��6LEXWUDPLQH������PJ�UDW�GD\ 20.33 (5.03) 17.33 (4.04) 14.75 %   0.162

S�9DOXH 0.229 0.112   

Description ����1&� �1HJDWLYH�&RQWURO��� 3&� �3RVLWLYH�&RQWURO

��&KDQJH��û�� ��7KH�DYHUDJH�DQG�VWDQGDUG�GHYLDWLRQ�VG��IHHG�LQWDNH�DW�HQGOLQH���IHHG�LQWDNH�DW�EDVHOLQH����EDVHOLQH�IHHG�LQWDNH�[������

Legend: 

)LJXUH����3UR¿OH�RI��)RRG�,QWDNH�LQ�HDFK�JURXS�GXULQJ����GD\V



Vol. 7, No. 1, June 2016 Soybean extract effective dose and Pattern 21

Effect of PEDSDM on Body Weight of Male 

Wistar rats

7KLV� VWXG\�ZDV� FRQGXFWHG� WR�¿QG�RXW� WKH� HIIHFW� RI�

PEDSDM on the  inhibition of weight gain in Male 

:LVWDU�UDWV�GXULQJ����GD\V��7KH�GHVFULSWLRQ�RI�ERG\�

weight in Male Wistar rats after 14 days, 28 days of 

treatments can be seen in table 2. 

7DEOH��� VKRZHG� WKDW� EHWZHHQ� WKH� WUHDWPHQW� JURXSV�

WKHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� DYHUDJH� RI�

bodyweight at end line, 0 days and 14 days (p > 

0.05). Statistical analysis showed F count 14 days 

ZDV� ������ �S�  ��������ZKLOH� )� FRXQW� ��� GD\V�ZDV�

5.870 (p < 0.001), which mean there was an effect 

RI�WKH��WUHDWPHQW��7KHUH�ZDV�VLJQL¿FDQW��FKDQJHV�RI�

percentage between 14 days and 28 days (p< 0.05).  

7KH�UHVXOWV�RI�WKH�SRVLWLYH�FRQWURO�JURXS�.�6LEXWUDPLQ�
were not in the same column with group A, negative 
control, so it conclude that the research methods 
used are considered valid. Most of the treatment 
group were not in the same column with group A, 
this suggests that the group treatment had different 
effects with Negative control, and was assumed that 
the treatment groups had potencies to control weight 
JDLQ���7UHDWPHQW�*URXS�(��+��,��)�DQG�%�ZHUH�LQ�WKH�
same column with the comparison group K, indicated 
that this treatment groups had a similar effect with 

VLEXWUDPLQH��DIWHU����GD\V�RI�WUHDWPHQW��7DEOH����

7DEOH����%RG\�:HLJKW�RI�0DOH�:LVWDU�UDWV�LQ�HDFK�JURXS�RI�WUHDWPHQW�HYHU\�WZR�ZHHNV

Group of 

Treatments
BW 0 d (g)              BW 14 d (g) Percentage              BW 28 d (g) Percentage

Increased Increased

 (sd)  (sd)  (sd)

A 237.8 (20.3) 273.0 (21.7) 14.874% 305.3 (24.2) 28.450%

B 227.5 (10.4) 250.3 (20.1) 9.903% 270.8 (17.8) 18.929%

C 232.7 (8.1) 261.0 (1.0) 12.259% 292.3 (9.5) 25.762%

D 249.3 (32.9) 287.0 (54.8) 14.467% 293.3 (36.7) 17.781%

E 244.0 (19.6) 261.8 (22.8) 7.248% 289.0 (27.8) 18.331%

F 241.0 (17.8) 263.7 (23.3) 9.325% 302.0 (29.5) 25.167%

G 229.3 (19.7) 262.3 (30.0) 14.212% 275.0 (29.5) 19.783%

H 251.8 (24.1) 270.8 (25.3) 7.575% 298.3 (28.5) 18.474%

I 251.0 (34.9) 272.3 (37.5) 8.521% 317.3 (46.2) 26.356%

J 249.3 (21.4) 281.0 (19.0) 12.897% 308.7 (28.4) 23.768%

K 244.3 (18.0) 257.7 (22.6) 5.388% 284.3 (21.0) 16.371%

F test )� ������ )� ������ )� ������ )� ������ )� ������

�$129$� S� ������ S� ������ S� ������ S� ������ p < 0.001

Description ����1&� �1HJDWLYH�&RQWURO��� 3&� �3RVLWLYH�&RQWURO

��,QFUHDVHG��û�� ��7KH�DYHUDJH�DQG�VWDQGDUG�GHYLDWLRQ�VG��IHHG�LQWDNH�DW����G�RU����G���IHHG�LQWDNH�DW���G�RU����G������G�RU����G�IHHG�

intake x 100 %

� �DYHUDJH�����VG �VWDQGDUG�GHYLDWLRQ

7DEOH����'XQFDQ�7HVW�5HVXOWV�RI�3HUFHQWDJH�,QFUHDVHG�:HLJKW�IRU����GD\V��RQ�0DOH�:LVWDU�UDWV

*URXS�RI�7UHDWPHQWV
Average Percentage Collumn (%)

1 2 3

K 6LEXWUDPLQH�����PJ�UDW���[�GD\ 5.388*)   

E 'RVDJH���PJ�UDW���[�GD\ 7.248 7.248

H 'RVDJH���PJ�UDW���[�GD\ 7.575 7.575

I 'RVDJH���PJ�UDW���[�GD\ 8.521 8.521 8.521

F 'RVDJH��PJ�UDW���[�GD\ 9.325 9.325 9.325

B 'RVDJH��PJ�UDW���[�GD\ 9.903 9.903 9.903

C 'RVDJH����PJ�UDW���[�GD\ 12.259 12.259

J 'RVDJH����PJ�UDW���[�GD\ 12.897 12.897

G 'RVDJH�����PJ�UDW���[�GD\ 14.212

D 'RVDJH����PJ�UDW���[�GD\ 14.467

A &RQWURO�1HJ��PJ�UDW���[�GD\   14.874

Notes:�7UHDWPHQW�UHVXOWV�LQ�WKH�VDPH�FROOXPQ�ZHUH�DVVXPHG�VKRZHG�VDPH�HIIHFWV
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7DEOH���VKRZHG�FKDQJHV�LQ�SHUFHQWDJH�RI�ERG\ZHLJKW�

in each treatment after 28 days,  And positive control  

VKRZHG� VLJQL¿FDQW� UHGXFWLRQ� RI� ERG\ZHLJKW� DV�

compared to negative control. Most of the treatment 

JURXSV� �VKRZHG�VLJQL¿FDQW� UHGXFWLRQ�RI�ERG\ZHLJKW�

as compared to group negative control. Group D, 

(�� +�� %� DQG� *� VKRZHG� QR� VLJQL¿FDQW� GLIIHUHQFHV�

with positive control, group K, indicated that those 

treatment groups had similar effect with sibutramine, 

after 28 days of treatment. Group D, PEDSDM 1.7 

PJ�UDW� �[� GD\� ���������� DQG� JURXS� (�� 3('6'0�

GRVDJH����PJ���UDW��[�GD\�����������VKRZHG�WKH�OHDVW�

increase of percentage of bodyweight gain, mean the 

highest bodyweight loss  after 28 days of treatment. 

Effect of PEDSDM towards Plasma CCK Level   

on Male Wistar rats 

7KH� &&.� OHYHO� VKRZHG� VLJQL¿FDQW� GLIIHUHQW� HIIHFWV�

�S �������EHWZHHQ�QHJDWLYH�FRQWURO�DQG�DOO�WUHDWPHQWV�

DIWHU����GD\V�RI�DGPLQLVWUDWLRQ��7DEOH����

7DEOH�����'XQFDQ�7HVW�5HVXOWV�RI�3HUFHQWDJH�,QFUHDVH�:HLJKW��IRU����GD\V���RQ�0DOH�:LVWDU��UDWV

Group of Treatments Analysed Collumn of Average Percentage of Increasing Body 

Weight (in %)

a b c d

K 6LEXWUDPLQH�����PJ�UDW���[�GD\ 16.371*)    

D 3('6'0�'RVDJH����PJ�UDW���[�GD\ 17.781*)

E 3('6'0�'RVDJH���PJ�UDW���[�GD\ 18.331*) 18.331*)

H 3('6'0�'RVDJH���PJ�UDW���[�GD\ 18.474*) 18.474*)

B 3('6'0�'RVDJH��PJ�UDW���[�GD\ 18.929*) 18.929*)

G 3('6'0�'RVDJH�����PJ�UDW���[GD\ 19.783*) 19.783*) 19.783*)

J 3('6'0�'RVDJH����PJ�UDW���[GD\ 23.768 23.768

F 3('6'0�'RVDJH��PJ�UDW���[�GD\ 25.167 25.167

C 3('6'0�'RVDJH����PJ�UDW���[�GD\ 25.762

I 3('6'0�'RVDJH���PJ�UDW���[�GD\ 26.356

A 1HJ�&RQWURO��PJ�UDW���[�GD\   28.450

Notes:�7UHDWPHQW�UHVXOWV�LQ�WKH�VDPH�FROOXPQ�ZHUH�DVVXPHG�VKRZHG�VDPH�HIIHFWV�

7DEOH����$QDO\VHG�RI�$YHUDJH�3ODVPD�&&.�OHYHO�LQ�PDOH�:LVWDU�UDWV�DIWHU����GD\V�RI�WUHDWPHQW

                   
*URXS�RI�7UHDWPHQWV

&&.��QJ�PO�
F p value

X (sd)

A 1HJ�&RQWURO��PJ�UDW���[�GD\ 30.13 (1.6) 61.342 <0.001

B 3('6'0�'RVDJH��PJ�UDW���[�GD\ 63.83 (1.6)

C 3('6'0�'RVDJH����PJ�UDW���[�GD\ 63.10 (2.3)

D 3('6'0�'RVDJH����PJ�UDW���[�GD\ 38.80 (2.7)

E 3('6'0�'RVDJH���PJ�UDW���[�GD\ 69.07 (1.5)

F 3('6'0�'RVDJH��PJ�UDW���[�GD\ 55.23 (1.4)

G 3('6'0�'RVDJH�����PJ�UDW���[�GD\ 61.93 (2.8)

H 3('6'0�'RVDJH���PJ�UDW���[�GD\ 73.90 (5.1)

I 3('6'0�'RVDJH���PJ�UDW���[�GD\ 62.57 (4.5)

J 3('6'0�'RVDJH����PJ�UDW���[�GD\ 60.47 (1.8)

K 6LEXWUDPLQH�����PJ�UDW���[�GD\ 67.47 (3.7)
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7DEOH����'XQFDQ�7HVW�UHVXOWV��3ODVPD�&&.�/HYHO��LQ�0DOH�:LVWDU�UDWV

Group of

7UHDWPHQWV

$QDO\VHG�&ROOXPQ�RI��$YHUDJH�RI�&&.�3ODVPD��QJ�PO�

a b c d e f G

A Negative  Control 30.13

D 3('6'0�'RVDJH����PJ�UDW���[�GD\ 38.80

F 3('6'0�'RVDJH��PJ�UDW���[�GD\ 55.23

J 3('6'0�'RVDJH����PJ�UDW���[�GD\ 60.47

G 3('6'0�'RVDJH�����PJ�UDW���[�GD\ 61.93

I 3('6'0�'RVDJH���PJ�UDW���[�GD\ 62.57 62.57

C 3('6'0�'RVDJH����PJ�UDW���[�GD\ 63.10 63.10

B 3('6'0�'RVDJH��PJ�UDW���[�GD\ 63.83 63.83

K 6LEXWUDPLQH�����PJ�UDW���[�GD\ 67.47 67.47

E 3('6'0�'RVDJH���PJ�UDW���[�GD\ 69.07 69.07

H 3('6'0�'RVDJH���PJ�UDW���[�GD\       73.90

Notes:�7UHDWPHQW�UHVXOWV�LQ�WKH�VDPH�FROOXPQ�ZHUH�DVVXPHG�VKRZHG�VDPH�HIIHFWV�

Result of  treatment groups there were not in the 

same column with group A, mean there were highly 

VLJQL¿FDQW� GLIIHUHQFHV� �7DEOH� ���� 7KLV� VXJJHVWV�

that PEDSDM had effects in increased the plasma 

&&.�OHYHOV��*URXS�+��3('6'0�GRVDJH����PJ���UDW�

1x day and group E, PEDSDM  dosage of 10 mg 

�� UDW� �[� GD\� DUH� LQ� WKH� GLIIHUHQW� FROXPQ� FRPSDUHG�

with the positive control group K, showed better of 

&&.�SODVPD� OHYHOV�� ������ QJ� ��PO� DQG� ������ QJ� ��

PO�FRPSDUHG�WR�JURXS�.���������QJ���PO�� LQGLFDWHG�

greater potential than Sibutramine. 

DISCUSSION

7KH� JURXS� WKDW� FRQVXPH� WKH� OHDVW� IRRG� LQWDNH� ���

GD\V�ZHUH�JURXS�%�DQG�*��3('6'0�GRVH���PJ�UDW�

RQFH�GDLO\��DQG�GRVH�����PJ�UDW�WKUHH�WLPHV�GDLO\��DV�

VKRZQ� LQ� WDEOH���� �7KH� OHDVW� UHVXOW�EHWZHHQ�JURXSV�

once daily for food intake 28 days was group B, 

3('6'0�GRVDJH��PJ�UDW�GD\��)RRG�LQWDNH�RI�WKH���

rats in group B  decreased as much as 8g, 6g and 6g 

concomitant with increased CCK plasma level 62.6 

QJ�PO�������QJ�PO��DQG������QJ�PO��UHVSHFWLYHO\���VR��

KLJK�OHYHO�RI�&&.������QJ�PO��GLG�QRW�FDXVH�EHWWHU�

decreased food intake  than lower level of CCK (62.6 

QJ�PO����J����EHFDXVH�UDWV�IRRG�LQWDNH�ZHUH�LQÀXHQFHG�

not only by CCK but several factors and individual 

variation as well, and also there was limitation of 

VXEMHFW�VDPSOH��Q ����

PEDSDM contained high protein level (74.99%). 

Jean et al, stated that daily food intake will decrease 

at condition of high intake of protein diet.14 High 

intake of protein was proved  can suppressed 

appetite and followed by decreased total food intake. 

A metaanalysis  study about energy density reports 

that the highest effect to satiety, is protein, second is 

carbohydrate then followed with fat.15 Hydrolysate 

protein that comes from soybean showed the best 

result in inducing CCK secretion.16 CCK will 

suppress hunger and short time appetite, so that 

animal study will lost hunger and appetite for a mean 

time after being given PEDSDM.

In herbal medicine, higher dosage did not cause better 

HIIHFW�� 7KLV� FRQGLWLRQ� RIWHQ� RFFXUHG�� WKH� UHVSRQVH�

GLG�QRW�HTXDO�ZLWK�DVVXPSWLRQ��GRVDJH�DQG�SUHGLFWHG�

effects. In herbs, besides main active substance, 

there were another substances, although in a small 

DPRXQW�� FRXOG� LQÀXHQFH� WKHLU� SRWHQF\� RU� HIIHFW��

In PEDSDM, besides the main active substances, 

��FRQJO\FLQLQ� VXE� XQLW� ��� WKHUH� ZHUH� DQRWKHU� VXE�

XQLW� OLNH���FRQJO\FLQLQ� VXE�XQLW�.� DQG�.¶��*O\FLQLQ�

IUDFWLRQ� ZKLFK� KDV� SRWHQWLDO� � WR� LQÀXHQFH� WKHLU�

satiety effect.  In low dose, these substances still in 

VPDOO�DPRXQW�DQG�QRW�\HW� LQÀXHQFH� � WKH�HIIHFWV�� ,Q�

therapeutic dose, these byproduct substances still not 

caused any effects, but in higher dose, it will begin 

ruin the effects of satiety so if we raise the dosage, 

we can’t expect better result.  

7KH�UHVXOWV�RI�DYHUDJH�ERG\�ZHLJKW�PDOH�:LVWDU�UDWV�

GLG� QRW� VKRZ� D� VLJQL¿FDQW� GHFUHDVH� DQG� UHVXOW� RI�

VWDWLVWLFDO� DQDO\VHV�GLG�QRW� VKRZ�D�FOHDU� VLJQL¿FDQW�

difference among groups of treatment 14 days 

and 28 days (p > �������7KLV� LV�EHFDXVH� WKH�UDWV�DV�

experimental animals are living creatures, were 

well maintained, appropriate with  ethical aspects of 

research on experimental animals, fed and watered 

DG�OLELWXP�VR�WKDW�WKH�UDWV�DJHG������ZHHNV�ZLOO�JURZ�

DQG�GHYHORS��ZLWK�DQ�DYHUDJH�JURZWK�RI��J���GD\�DQG��
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the adult rat will grow continuously throughout their 

OLIH� ������\HDUV� ��EXW�YHU\� VORZ�17 In this study, we 

FKRRVH�UDWV�DJHG������ZHHNV�EHFDXVH�DW�WKDW�DJH�WKH\�

give optimum physiological responses.

In this study, the phenomena that happened was 

inhibition of weight gain and after the percentage 

result of average body weight changes were 

calculated, among treatment groups showed highly 

VLJQL¿FDQW�GLIIHUHQFH�RQ����GD\V�RI�WUHDWPHQWV��S� �

0,018),   28 days of treatments (p < 0,001). If we 

compared the body weight graphic between NC 

group and treatments group, there was a difference 

RI�VORSH�.� WDQJHQVLDO�� WKDW� WKH�JUDSKLF�RI� WUHDWPHQW�

groups had a smaller angle (graph more sloping) 

which indicates an increase in body weight that 

occurs is smaller than the negative control group. 

Effect of PEDSDM that happens in this study is 

inhibit the increasing weight gain or controlled body 

weight in male Wistar rats.      

In once daily treatment, the group that showed the 

OHDVW�UHVXOW�ZDV�JURXS�(��GRVDJH���PJ�UDW�RQFH�GDLO\���

food intake of 3 rats in group E was 4g, 7g and 7g 

ZLWK� &&.� OHYHO� ����� QJ�PO�� ����� QJ�PO�� DQG� �����

QJ�PO��DYHUDJH��������QJ�PO���3('60�GRVH����PJ�

UDW�GD\�VKRZHG�JRRG�HIIHFWV�WR�FRQWURO�ERG\�ZHLJKW�

in 14 days, and caused  high level of CCK plasma  

mean the inhibition of weight gain was caused by 

CCK that suppress appetite. In this study, the once 

daily treatment were given at 08.00 a.m so it can be 

concluded that  administration pattern once daily is 

good and also means CCK were good given not in 

divided dose and best given in the morning (08.00 

D�P��� 7KLV� UHVXOW� ZDV� DSSURSULDWH� ZLWK� 0HULQR¶V�

study, which stated that CCK primary effects is in 

the morning, assumed that circadian had effects 

towards CCK. Aoyama study stated that rats which 

administered with soybean protein isolated for 14 

days showed dramatically decrease fat and body 

weight compared with rats which given diet casein 

base.18

7KH�EHVW�UHVXOW�IRU����GD\V�WUHDWPHQW�WKDW�VKRZHG�WKH�

least percentage changes of body weight was group 

D (17,781%) (administration pattern of three times 

GDLO\��� KDG� DQ� HTXDO� SRWHQF\�ZLWK� SRVLWLYH� FRQWURO�

VLEXWUDPLQH��DV�VHHQ�LQ�WDEOH���GDQ����7KLV�SDWWHUQ�ZDV�

JRRG�LQ�UHGXFLQJ�IRRG�LQWDNH�����������S� ��������DV�

VHHQ�LQ�WDEOH�����7UHDWPHQW�IRU�ORQJHU�WLPH�����GD\V���

divided and low dose feeding pattern gave good 

UHVXOWV��7KH�PHFKDQLVP� RI�ZHLJKW� ORVV� WKDW� RFFXUV�

GXH�WR�3('6'0�LQYROYHV�DW�OHDVW�WKUHH�IDFWRUV��7KH�

¿UVW�LV�D�UHVXOW�RI�WKH�HIIHFWV�RI�&&.��$W�ORZ�SURWHLQ�

dose, it will induce low plasma CCK levels, in this 

study group D showed plasma CCK level at 38.80 

QJ�PO�ZDV�RQO\�VOLJKWO\�DERYH�WKH�QHJDWLYH�FRQWUROV�

�������QJ�PO��EXW�JLYH�JRRG�UHVXOW�LQ�ZHLJKW�FRQWURO�

during 28 days. A research states that the effect of 

&&.�DSSHDUV�RQ�PLQLPXP�GRVDJH�DW����PJ���NJ���a�

����QJ���NJ�RU����QJ���UDW����J���19 

Second, weight loss may caused by another active 

components that found in soybean, although the 

number is limited, like Anti Nutrition Factors (ANF).  

Soybean contains  many sort of anti nutrition factors 

(ANF), like trypsin inhibitor, lectin, poliphenol, 

phitic acid, saponin and  antivitamin which have 

negative affects to the absorbtion of food in gastro 

intestinal tract20, although we have not measured 

their contents in the PEDSDM. Previous studies 

mentioned that treatment of PEDSDM during the 

14 days will caused weight loss accompanied by 

DWURSK\� RI� WKH� YLOOL� DQG� VLJQL¿FDQW� VKRUWHQLQJ� RI�

Lieberkuhn crypt on the jejunum of Wistar rat, while 

the treatments for 28 days symptoms of weight loss 

greater tendency accompanied with jejunal mucosa 

hyperplasia, indicate there is role of ANF. ANF role 

is supported by the fact that plasma CCK levels 

VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFH��S� ��������EHWZHHQ�

the treatment 14 days and 28 days.21�7KLUG��SURWHLQ�

in soybean  has thermogenic effects and energy 

expenditure larger than carbohydrates, although the 

mechanism is still not clear entirely.22 One of the 

K\SRWKHVHV� � LV� VR\� VWLPXODWHV� TXLWH� KLJK� UHOHDVH�RI�

WKH�KRUPRQH�JOXFDJRQ��7KH�UHVXOWV�RI�%HQVDLG�VWXG\��

VKRZHG� WKDW� DGPLQLVWUDWLRQ� RI� KLJK�SURWHLQ� GLHW�

including soy protein that not restricted (DG�OLELWXP) 

IRU�ORQJ�WHUP�VLJQL¿FDQWO\�GHFUHDVH�IRRG�LQWDNH�DQG�

ZKLWH� IDW�PDVV�RU�ZKLWH�DGLSRVH� WLVVXH� �:$7���DQG�

this makes soy a good source of nutrients for the 

treatment of obesity.22 

Results of treatment of PEDSDM  against plasma 

CCK levels on male Wistar rats, the comparison 

group (sibutramine) and all treatment groups showed 

KLJKO\� VLJQL¿FDQW� GLIIHUHQFHV� ZLWK� WKH� QHJDWLYH�

FRQWURO�JURXS��7DEOH�����7KLV�VXJJHVWV�WKDW�WKH�JURXS�

treatment had effect towards  increasing plasma CCK 

OHYHOV��*URXS�+�ZKLFK�JLYHQ�3('6'0�GRVH����PJ��

UDW�RQFH�D�GD\�DQG�JURXS�(�GRVDJH�RI����PJ��UDW�RQFH�

a day showed  plasma CCK levels greater (73.90 

QJ���PO�DQG�������QJ���PO��WKDQ�WKH�SRVLWLYH�FRQWURO�

JURXS�.��VLEXWUDPLQH���������QJ���PO��DQG�VLJQL¿HV�

its potential better in increasing  plasma CCK levels. 

7KLV�LV�EHFDXVH�VLEXWUDPLQH�LV�QRW�LQFOXGH�SURWHLQ�RU�

fat, which has the ability to trigger the secretion of 

CCK. 
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In this study, treatment of PEDSDM dosage of 20 

PJ��UDW�RQFH�D�GD\��FDXVHG�WKH�KLJKHVW�OHYHOV�RI�&&.�

SODVPD� �������QJ� ��PO�� �7DEOH���DQG�)LJXUH����EXW�

showed  only good for weight control  on  14 days 

treatment, while  treatment for 28 days just showed 

PRGHUDWH�HIIHFW��7KLV�VKRZHG�WKDW�WKH�&&.�PDLQO\�

plays a role in weight loss for the treatment of short 

time period (14 days) and better administered in a 

single dosage (not divided pattern) in the morning. 

Effect of CCK lowered portions (meal size) in rats 

that ate as much as they like (feed� DG� OLELWXP) is 

better than the size of overall food in  fasted rats.23,24 

However CCK in small level have already shown 

effect, referring to another study that says that the 

PLQLPXP�OHYHO�RI�&&.�HIIHFW�ZDV����QJ�UDW��HYHQ�RQ��

lower dosage of CCK can show effects in experimental 

animals are fasted or at the time of the morning, it is 

estimated that circadian factors also affect the effect of 

CCK.20,24 In rats that  fed� DG� OLELWXP� given treatment 

GRVDJH�&&.������������UDW�SHU�GRVDJH��IRU���GD\V��&&.�

lowered portions but no effect on the overall food intake.  

7UHDWPHQW� � RI� &&.� GRVH� ��� PJ�NJ%:� FDQ� LQFUHDVH�

OHYHOV�RI�&&.��������QJ���PO��LQ�EORRG�EHWWHU�FRPSDUHG�

WR�WKH�DYHUDJH�OHYHO�RI�&&.�DIWHU�GDLO\�HDWLQJ��&&.���

LQ�GRVDJH����PJ��NJ%:�VKRZHG�WKH�HIIHFW�RI�WRZDUGV�

motility and gall bladder contraction accompanied by 

weight loss.23 Nakajima study showed that administration 

RI�VR\�SHSWLGH���FRQJO\FLQLQ�������KLJK�DUJLQLQH�OHYHOV�

in intraduodenal shown to decrease food intake through 

increased secretion of CCK on rats.25 

Inconclusion. Administration of PEDSDM at 10 

PJ�GD\�RQFH�GDLO\��LQ�WKH�PRUQLQJ��������D�P���IRU�

��� GD\V�� VKRZHG� VLJQL¿FDQW� � PHDQ� EHVW� GRVH� DQG�

pattern of administration in regulate the bodyweight 

of the rats. While administration of PEDSDM at 

����PJ��WKUHH�WLPHV�D�GD\��VLJQL¿FDQWO\�UHJXODWH�WKH�

bodyweight of the rats for 28 days.
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