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Preface
Indonesia is a "Megabiodiversity" country which has the second largest terrestrial
biodiversity in the world after Brazil and the world's No. 1 richest country of marine
biodiversity. Of the 40,000 species of flora that exist in the world as many as 30,000 species
found in Indonesia and 940 species of which are known to be efficacious as drugs that have
been used in traditional medicine for generations by various ethnic groups in Indonesia. Of
these, 74% are still taken directly from nature and 26% (7,000 species) have been cultivated,
but only around 940 species have been used and only 465 species have been screened in the
national drug industry list.
The purpose of this Summer Course is to provide information about the use of
Indonesian biodiversity for herbal medicine in terms of the broad aspects of Chemistry.
Submission of this information will be carried out in class, practicum and fieldtrip to the
garden of medicinal plants and major herbal medicine companies in Indonesia. This
information starts from a comprehensive understanding of Indonesian herbal medicine /
herbs, cultivation of medicinal plants, extraction and standardization, efficacy studies in
vitro and in vivo, formulation and towards commercialization.
Learning Outcomes (LO) from this Summer Course are after participating in this
program the participants will be able to:










Understand the use of Indonesian biodiversity as herbal medicine / jamu.
Know about herbal medicine as a part of natural culture and health.
Explain the cultivation of medicinal plants based on active ingredients.
Know the standardization of raw materials and extracts using chemical analysis
methods.
Learn about the efficacy test for medicinal plants used as herbal medicines in vitro.
Learn about the efficacy test for the formula extracts of medicinal plants used as
herbal medicines in vitro.
Understand the mechanism of extract formula as an herbal medicine.
Explain the making of herbal medicine scientifically.
Explain about the industrialization of herbal medicine.

i

The Committee
Structural

Official

Chair Person Prof. Dr. Dyah I. Pradono, M.Sc.Agr

Contact
+62 818-745-151

Secretary Dr. Mohamad Rafi

+62 813-1835-8054

Treasurer Dr. Henny Purwaningsih

+62 813-8124-1450

Scientific Prof. Dr. Purwantiningsih S, MS

+62 812-9405-1517

Tuti Wukirsari, Ph.D

+62 852-1219-1136

Event Dr. Trivadila, M.Si

+62 858-5536-3305

Consumption Betty Marita, M.Si

+62 857-1874-6363

Transport. & Accommodation Novriyandi Hanif, D.Sc

+62 811-113-959

Secretariat & Documentation Luthfan Irfana, M.Si

+62 8956-1681-5247

ii

Yusuf Bramastya, M.Sc

+39 320-844-1005

Foreign Lecturer Liaison Dr. Irmanida Batubara

+62 812-1105-101

Int. Students Liaison Dr. Tety Kemala

+62 813-1446-8858

Nunuh Nugraha

+62 859-3126-5211

Content of This Book
1

Welcome to Bogor! __________________________________________________ 1
1.1
1.2
1.3
1.4
1.5

2

Introduction ___________________________________________________________
The Locals _____________________________________________________________
The City of Rain _________________________________________________________
How to Get Here ________________________________________________________
Do’s and Don’ts in Bogor _________________________________________________

1
1
1
2
3

Arrival and Departure ________________________________________________ 4
2.1
2.2

3

Your Arrival and Pick-up __________________________________________________ 4
Your Departure _________________________________________________________ 4

Accommodation and Course Venues _____________________________________ 5
3.1
3.2
3.3

4

Students Accommodation ________________________________________________ 5
Hotel Room Assignment For International Students ___________________________ 6
The Summer Course Venues and Directions __________________________________ 7

Summer Course Activities ____________________________________________ 14
4.1
4.2
4.3
4.4

5

Group Assignment _____________________________________________________
Group Tasks __________________________________________________________
Activity Schedule ______________________________________________________
Essential Activity Rules __________________________________________________

14
14
15
17

Field Activity 1: Cikabayan Garden _____________________________________ 18
5.1
5.2
5.3
5.4
5.5
5.6
5.7

6

Introduction __________________________________________________________
Identification of medicinal plants _________________________________________
Nursery ______________________________________________________________
Planting ______________________________________________________________
Medicinal plants Harvest and Post-Harvest _________________________________
Field Activity Schedule __________________________________________________
Observation Results and Report __________________________________________

18
18
19
20
21
23
23

Field Activity 2: Kampoeng Djamoe Organik (KaDO) _______________________ 30
6.1
6.2
6.3

7

Introduction __________________________________________________________ 30
Schedule _____________________________________________________________ 31
Report _______________________________________________________________ 31

Field Activity 3: PT. Indofarma, Tbk ____________________________________ 32
7.1
7.2

Introduction __________________________________________________________ 32
Report _______________________________________________________________ 32

iii

8

Laboratory Activities ________________________________________________ 33
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12

9

Field Activity 4: Bogor Botanical Garden ________________________________ 51
9.1
9.2

iv

Introduction __________________________________________________________ 33
Report _______________________________________________________________ 33
Jamu making: Jamu Kunyit Asam__________________________________________ 34
Jamu making: Jamu for Menstrual Pain ____________________________________ 35
Formulation of jamu by mixing two aqueous extracts _________________________ 36
Organoleptic test: Hedonic ranking test ____________________________________ 37
Phytochemical analysis _________________________________________________ 39
Antioxidant activity by DPPH (2,2-diphenyl-1-picrylhydrazyl) assay ______________ 41
Pancreatic lipase activity ________________________________________________ 43
Fractionation by VLC (vacuum liquid chromatography) and antioxidant activity by TLC
bioautography ________________________________________________________ 45
Efficacy assay of kumis kucing as diuretic by in vivo method ____________________ 47
Thin layer chromatography fingerprint analysis of kumis kucing_________________ 48

Introduction __________________________________________________________ 51
Report _______________________________________________________________ 51

10

Group’s Presentation and Discussion Session _____________________________ 52

11

Abstracts__________________________________________________________ 53

1 WELCOME TO BOGOR!
1.1 INTRODUCTION
Bogor is a city in the Bogor Raya region of Western Java, Indonesia. With almost a
million inhabitants, modern Bogor is the 6th largest city of Jabodetabek (Greater Jakarta
metropolitan area) and the 14th nationwide. In the Middle Ages, the city was the capital of
Sunda Kingdom under name of Pakuan Padjajaran. Its name changed during the Dutch
colonial period to Buitenzorg, meaning "without care" in Dutch. The city changed its name to
"Bogor" during the Japanese occupation in World War 2.
Originally a mountain resort town, it is now a densely populated city that is part of the
Greater Jakarta metropolitan area. The city is most famous for its presidential palace and
the extensive botanical gardens (Bogor Botanical Garden), which is one of the oldest in the
world. The city is also famous nationwide for its education, especially in Agricultural Sciences
because it is where Institut Pertanian Bogor or Bogor Agricultural University is located.

1.2 THE LOCALS
Bogor, like many parts of western Java, is inhabited by ethnic Sundanese people. They
are overwhelmingly Muslims. Their native language, the Sundanese language, is practically
spoken by everyone here, along with Bahasa Indonesia. However due to the bilingual nature
of the locals, learning Sundanese is not essential to communicate. Other ethnicities include
considerable numbers of Betawi, Javanese, Chinese and other, often mixed ethnicities.
People in Bogor are extremely friendly and will go out of their way to help you. Be polite and
smile, and it will get you far. English is not prevalent, but basic English is spoken by many
in restaurants and in the local warung food-stalls.

1.3 THE CITY OF RAIN
Bogor's epithet is Kota Hujan, meaning "City of Rain". Statistically, it's the rainiest
city on Java, and locals jokingly advise getting any sightseeing done in the morning because
it's guaranteed to rain in the afternoon. Then again, tramping through the Gardens can
actually be more pleasant in a cool drizzle. Lovers of Bogor will tell you that most of the time
it is dry; normally, the rain falls only in heavy bursts late in the day
Bogor is called the 'rain city' due to the fact that Bogor gets more rain than all other
cities in Java. Strong winds can occur once or twice a year with speeds of more than 100
kilometers/hour for one or two minutes, but never exceeding 200 kilometers/hour. Beware of
collapsing trees. In January 2015, 4 people died and 21 people were injured when an 8-meter
long tree, 1.5 meters in diameter tumbled and struck employees of one company when they
were gathering in Kebun Raya Bogor.
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Don’t Forget to Bring Your Umbrella/Rain Coat
~ Bogor’s weather forecast during the summer course
period [accuweather.com]

1.4 HOW TO GET HERE
The nearest major international airport is Jakarta's Soekarno Hatta International
Airport (CGK). There are direct Damri buses from there to Bogor Rp 55,000 every 30 min (12 hours, depending on traffic). Bogor railway station is the southern terminus of both the
yellow and red lines of Jakarta's commuter rail network (KA Commuter Jabodetabek). Both
lines run from Jakarta via Depok to Bogor, with the red line trains originating at Kota station
in West Jakarta, and they yellow line trains originating at Jatinegara station in East
Jakarta. Trains of both lines call at several stations in South Jakarta as well, while red line
trains call at Gondangdia station in Central Jakarta, near the famous backpacker's street
Jalan Jaksa. Our committee members will help you get to Bogor from the airport.
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1.5 DO’S AND DON’TS IN BOGOR
1.5.1 Do’s
 Always bring your own personal medicines anywhere you go.
 Always bring an umbrella or rain coat (or both), you are in the city of rain.
 Please use your right hand when eating, gifting, or receiving a gift.
 Please do handshake with your right hand to greet someone. Some Muslim
men/women in most cases they will just nod, smile, and clasp their hands. They
find it more acceptable to keep a distance from the person they are introduced to.
So please don’t take it as a sign of inhospitality.
 Please do respect when Indonesian are praying. Muslims pray 5 times a day (Dawn
prayer, midday prayer, afternoon prayer, west prayer, evening prayer). When they
are praying in a Mosque, they use a loudspeaker. You’ll find it so noisy, especially
for those of you who stay nearby Mosque.
 Take your shoes off when entering local houses.
 When crossing the road whether you are using zebra cross or not, use your right
hand to stop the cars if the cars are in your right, and use your left hand to stop the
cars if the cars are in your left. Crossing the road in Indonesia can be quite
challenging.
 Dress like a local, which means long pants and sleeve shirt or tops, especially for
women.
 Bring toilet paper if you go to the toilet. Toilet paper is seldom supplied in public
places. Many Indonesians instead use water and soap to clean with their left
hand, so they don’t need any toilet paper. In most of Indonesia, the bathroom
features a large water tank and a plastic scoop. If you use toilet paper, please
throw the used paper in to the dustbin NOT into the toilet or it will have stuck.
 Drive a car/motorcycle, or rent a driver or a motorcyclist via online application
such as Grab and GoJek is a common way to explore the city. Most public
transportation in Indonesia is not well maintained yet.
 SMILE! Do you know that Indonesian are the world’s friendliest people?
1.5.2 Dont’s
 Don’t speak loudly to Indonesian people. They might think you are rude.
Indonesian people are soft and gentle.
 Don’t dress with tank top, hot pants, and short skirt when you’re in public places,
especially for women. In IPB campus, even t-shirts and jeans are considered
impolite to wear on weekdays, especially for students.
 Never use your left hand for anything, as it is considered the hand you use to wipe
yourself in the bathroom. If you are left-handed and suddenly everyone looks at you
with disgust, that is what is going through their minds.
 Don’t complaint or disturb when Indonesian are praying, especially when Muslims
are praying in the Mosque. Religion is the most sensitive topic in Indonesia.
 You are not allowed to drink alcohol in your hotel room and lobby. If you are
considered legal to drink alcohol in your country, please don’t ask Indonesian
people to drink alcohol with you
3

2 ARRIVAL AND DEPARTURE
2.1 YOUR ARRIVAL AND PICK-UP
Once your plane has safely landed and you are already in the Soekarno-Hatta
International Airport (CGK) building, we strongly recommend you to immediately activate
your mobile phone, connect to the airport’s Wi-Fi network, and contact your pick-up person
in-charge (PIC) WhatsApp contacts listed in Table below. If you don’t have it installed in your
mobile phone yet, please prepare the WhatsApp mobile application on your mobile phone
before your flight. Please inform them that you are already landed and going to do the
immigration process.
TERMINAL
2D
1B
3
3

ARRIVAL
07.05
07.35
08.05
10.25

PIC NAME
Mr. Novriandy Hanif, D.Sc
Mr. Dr, Zaenal Abidin
Mr. Yusuf Bramastya, M.Sc
Mr. Luthfan Irfana, M.Si

WHATSAPP CONTACT
+62 811-113-959
+62 877-8471-0090
+39 320-844-1005
+62 8956-1681-5247

Once you have finished your immigration process and claim your baggage please inform
your PIC again and head directly to the terminal’s main exit door, your PIC will be ready
to pick you up near the door, so, please don’t stray anywhere!
Once you have meet your PIC and every member of your arrival party is accounted for,
they will accompany you to get to Bogor via a Damri bus. Please check all of your belongings
before you depart to Bogor. After you are safely arrived at Bogor bus station, your PIC will
direct you to the Integrated Laboratory building (goo.gl/maps/ySGPTfpcgrq). Here you will
be able to have a quick rest, re-registration step, and lunch break before you could check in
to your hotel at noon.

2.2 YOUR DEPARTURE
Our committee members will also accompany you from Bogor to Soekarno-Hatta
International Airport on your departure day. Please make sure that all of your luggage is
accounted for before we depart from Bogor to the airport. We wish you a save flight back
home!
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3 ACCOMMODATION AND COURSE VENUES
3.1 STUDENTS ACCOMMODATION
The international students who participate in this course will stay at Hevea Guest
House (goo.gl/Ydu5Xh) which is located near the heart of Bogor city and relatively near to
most of the course’s venues. You will be assigned in pairs to stay at 8 rooms (see table in next
page). Table below lists the important nearby public services near to your hotel location.
Google Maps’ nearby searches will reveal so much more places that might interest you. You
need to ask permission from your supervisor if you want to take some leave to explore Bogor
on your free time, and please kindly inform us at the committee.

Hotel location: goo.gl/Ydu5Xh
Public Services
Emergency Hotline
Nearest Hospital
Police Station
Immigration Office
Money Changer

Remarks
Telepon Darurat
Rumah sakit PMI
Polresta Bogor
Kantor Imigrasi
Botani Square

Location
goo.gl/maps/cSFtj4i9Zjv
goo.gl/maps/4i1QCG64mUD2
goo.gl/maps/Q5FxnoyG94r
goo.gl/maps/7BKqbQ36jeL2

Phone
112
+62 251-8324080
+62 251-381357
+62 251-8383275
+62 251-8400761
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3.2 HOTEL ROOM ASSIGNMENT FOR INTERNATIONAL STUDENTS
ROOM NUMBER
2

3

4

5

NAME
Mr Atsushi Shimozuma
Mr Shinya Kato
Mr Eito Horiyama
Mr Ryosuke Isogai
Mr Hironari Ito
Mr Shinya Inoue
Mr Kenta Isogawa
Mr Khairul Naim Bin MD Fadzil
Ms Hui Yuan Lee
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7

8

9

6

Ms Natsuko Oshima
Ms Sayaka Okajima
Ms Ili Syuhada Binti Moh Daud
Ms Nur Hafizah Binti Mustaffer
Ms Nur Isti'anah Binti Ramli
Ms Nur Kamariah Binti Rosni

3.3 THE SUMMER COURSE VENUES AND DIRECTIONS
3.3.1 Day-1
After finished your lodging at Hevea Guest House, our local students will direct you
back to the first venue, IPB’s Integrated Lab. building (goo.gl/maps/ySGPTfpcgrq) in the
afternoon. It is only 1.2 km away (16 minutes walking) from your accommodation (see map
below). We will start the opening ceremony at 6.30 pm. Hopefully, you will enjoy all of the
activities in this course and learn a lot by the next day.

Cross the road
here eastward
(traffic light)

Please be seriously careful when crossing the Pajajaran road, pay extra
attention to the traffic light and the drivers or motorcyclists around you .
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3.3.2 Day-2
On the second day we are going to join The 4th International Symposium on
Temulawak and Potential Plants for Jamu (IST4, ist.ipb.ac.id). You are going to learn
from various international experts on this particular subject. The venue, Hotel Santika
(goo.gl/HDhKT6), is just next to the first day venue. In the morning, you will have a breakfast
at your hotel. After breakfast, you will be directed to the IST4 venue by our local students.
Even though the Google Map’s route screenshot below shows a rather long walk from the
Day-1 venue, there is an uncharted shortcut (marked on the map) to Day-2 venue.

Please be seriously careful when crossing the Pajajaran road, pay extra
attention to the traffic light and the drivers or motorcyclists around you.
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3.3.3 Day-3
At the third day you will visit the Trop BRC Cikabayan Experiment Garden
(goo.gl/UxcQsA) to learn more about Indonesian traditional plants directly at the field from
our experts. The garden is located 17 km from your hotel in IPB Dramaga Campus, it is not
yet the great journey to the west on this course, however we will pick you up and drives you
back to enjoy Bogor–Dramaga characteristic dense traffics. We recommend you to bring a
hat, sunscreen lotion, and lots of drinking water for it could be relatively hot during the
session at the Garden. There is only one simple toilet at the garden, so we strongly
recommend you to have your toilet business cleared before you depart.

After the field activity in the garden, you will have a lunch break and interesting classes
with Prof. Dr. Ir. Sandra Arifin Aziz, M.S. and Dr. Irmanida Batubara, M.Si. The venue will
be at the Department of Chemistry building (goo.gl/Ec6MeA), it is 1.6 km or 21 minutes
walking from the garden. We will bring you back to your hotel by the end of the day.
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3.3.4 Day-4
On the fourth day, you will have your furthest adventure in this course to Kampoeng
Djamu Organik (goo.gl/nDXhon) and PT. Indofarma, Tbk (goo.gl/CXzud6) in Bekasi Regency.
Your destination is about 94 km north east from your hotel around 2 hours driving. We will
meet up at Integrated Lab Building and at 7.00 a bus will bring us together to the venue to
learn even more about Indonesian traditional herbs and their application as jamu. Hopefully
the traffic and the weather will be friendly enough to guarantee optimal experience that you
are going to gain.

Kindly reminder: We are not allowed to bring out any
sample in any form from this places.
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3.3.5 Day-5
The venue of this day is at the IPB’s Integrated Laboratory building (Day-1 venue)
where you will have classes with various experts. To reminds you, the lab. building is located
1.6 km south east from your hotel in the IPB’s Baranang Siang campus just next to IST4
venue so the walking route should already be familiar for you now. Nevertheless, our local
students will still come and get you at your hotel. You will spend your whole day here with
classes and activities.

Cross the road
here (traffic light)

Please be seriously careful when crossing the Pajajaran road, pay extra
attention to the traffic light and the drivers or motorcyclists around you.
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3.3.6 Day-6
You will have laboratory activities on this day. The location is at the IPB’s Tropical
Biopharmaca Research Center building, just around 240 m west of your hotel near the Taman
Kencana City Park. So it would be, literally, just a walk in the park. You will be assigned
into 4 small groups (see page …) and the experimental results will be discussed on the last
day of this course in group presentation and discussion session. So be sharp!
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3.3.7 Day-7
It will be the course’s final day. The activity will be started at the famous Bogor
Botanical Garden (goo.gl/maps/9t8qmwiJCsL2) and concluded at the Integrated Laboratory
building (Day-5 venue). In the morning, you will visit Bogor Botanical garden and we will
provide you professional guides. After lunch break, you will have your group presentation
and discussion session at the Integrated Laboratory building (Day-1 venue).

3.3.8 Day-8
The closing ceremony will be held at Ruang Mawar IPB Baranangsiang near the
Integrated Laboratory building (Day-1 venue). Please packed all of your belongings before
you go to the venue. Do not worry, we know that you are already super tired, so this time, we
will arrange transportations for you from the hotel to the lab building. Right after the closing
ceremony you will be assisted by your PIC back to the Soekarno-Hatta International Airport.
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4 SUMMER COURSE ACTIVITIES
4.1 GROUP ASSIGNMENT
As mentioned earlier in this guide, you will have several class, field, and laboratory
activities during this course. With technical efficiency, social networking, cultural exchange,
and soft skills development in mind, we have divide all of the student participants into four
groups listed in table below. We have assign each group with one of our Indonesian (local)
student participant. Each local student in every group has one extra responsibility which is
assisting international students from the hotel to every venue in this course and back from
the venue to the hotel. They also will assist you in the laboratory activity.
Group

A

B

Member

Group

Member

Ms Dessy Dwi Septian (local)

Ms Dita Ariyanti (local)

Ms Ili Syuhada Binti Moh Daud

Mr Eito Horiyama

Mr Kalema Christopher

C

Mr Hironari Ito

Mr Kenta Isogawa

Ms Hui Yuan Lee

Mr Shinya Inoue

Ms Nur Kamariah Binti Rosni

Mr Atsushi Shimozuma

Mr Khairul Naim Bin MD Fadzil

Ms Indah Dwi Asih (local)

Ms Lisa Aprilia (local)

Ms Nur Hafizah Binti Mustaffer

D

Ms Natsuko Oshima

Mr Ryosuke Isogai

Ms Nur Isti'anah Binti Ramli

Ms Sayaka Okajima

Mr Shinya Kato

4.2 GROUP TASKS
In Day-7, each group must explain what you have learned from this course’s classes
and activities in a maximum 15 minutes’ presentation. Each group will also have up to 15
minutes’ discussion session with the rest of the classes and also the instructors. The
committee and instructors will give some feedback and scoring of your group’s performance.
By the end of the course, we will announce the best group. So we deeply hope that you could
manage to work together in harmony despites any differences that you would encountered,
and be advised that such harmony will not be possible without a fluid communication
between group’s members.
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4.3 ACTIVITY SCHEDULE
Time

Program

Facilitator/PIC

Venue

Day 1 (Monday, August 27th, 2018)
12.00-17.00

Check in & lodging

Novriyandi H

18.30-19.45

Opening by FMIPA Dean and Overview of
Summer Course 2018 by Head of Dept.
Chemistry
Welcome dinner

Deden S

19.45-21.00

Betty M, Deden
S, Tetty K

Hevea guest
house and
Permata hotel
Integrated
Laboratory
Integrated
Laboratory

Day 2 (Tuesday, August 28th, 2018)
07.00-07.45
08.00

Breakfast
Integrated with IST4

Betty M
IST4

Integrated
Laboratory
Santika Hotel

Day 3 (Wednesday, August 29th, 2018)
08.00-09.45

Indonesia medicinal plants: biodiversity,
cultivation, and post-harvest

09.45-10.00
10.00-11.45

Coffee break
Indonesia medicinal plants: biodiversity,
cultivation, and post-harvest

11.45-13.00
13.00-14.30

Lunch break
Indonesia medicinal plants: biodiversity,
cultivation, and post-harvest

14.30-14.45
14.45-16.30

Coffee break
Jamu, Indonesian heritage

Sandra Aziz &
Maya Melati
Betty M
Sandra Aziz &
Maya Melati
Betty M
Sandra Aziz
Betty M
Irmanida
Batubara

Trop BRC
Cikabayan
garden
Trop BRC
Cikabayan
garden
Trop BRC
Cikabayan
garden
Dept. of
Chemistry
Dept. of
Chemistry
Dept. of
Chemistry
Dept. of
Chemistry

Day 4 (Thursday, August 30th, 2018)
07.00-17.00

Field trip to KaDO and PT. Indofarma, Tbk.

Full Committee

Cikarang

Day 5 (Friday, August 31th, 2018)
08.00-09.30
09.30-09.45

Isolation and characterization of active
compound of medicinal plants
Coffee break

Mamoru
Koketsu

Integrated
Laboratory

Betty Marita

Integrated
Laboratory

15

Time
09.45-11.45

Program
Isolation and characterization of active
compound of medicinal plants

11.45-13.15

Lunch break

Facilitator/PIC
Purwantiningsih

Venue
Integrated
Laboratory

Betty Marita

Integrated
Laboratory
Integrated
Laboratory

13.15-14.00

Screening activity of medicinal plants by in
vitro method for cosmetics

Hiroshi
Takemori

14.00-14.30

Screening activity of Indonesian medicinal
plants by in vitro method for degenerative
diseases

Dyah Iswantini

Integrated
Laboratory

14.30-15.30

Screening activity of medicinal plants by in
vitro method for anti-microbes

Yaya Rukayadi

Integrated
Laboratory

15.30-16.00

Coffee break

Betty Marita

16.00-17.00

Efficacy assay of herbal medicine by in vivo
method

Min
Rahminiwati

Integrated
Laboratory
Integrated
Laboratory

Day 6 (Saturday, Sept 1th, 2018)
08.00-09.45

Standardization of herbal medicine

09.45-10.00
10.00-12.00

Coffee break

Betty M

Trop BRC
Trop BRC

Lunch break

Dyah Iswantini,
Novriyandi,
Mohamad Rafi,
Tuti Wukirsari,
Trivadila
Betty M
Dyah Iswantini,
Novriyandi,
Mohamad Rafi,
Tuti Wukirsari,
Trivadila

Trop BRC

Betty M

Trop BRC

Dyah Iswantini,
Novriyandi,
Mohamad Rafi,
Tuti Wukirsari,
Trivadila

Trop BRC

Practical work

15.00-15.30
15.30-17.00

Trop BRC

Practical work

12.00-13.00
13.00-15.00

Mohamad Rafi

Coffee break
Practical work and discussion

Trop BRC

Day 7 (Sunday, Sept 2nd, 2018)
08.00-11.00
11.00-12.30
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Field Trip to Bogor Botanical Garden
Lunch break

Novriyandi,
Tetty Kemala

Bogor Botanical
Garden

Betty M

Integrated
Laboratory

Time
12.30-14.30

Program
Presentation and discussion

14.30-15.00

Coffee break

15.00-17.00

Presentation and discussion

17.00-18.00

Evaluation

18.00-20.00

Farewell dinner

Facilitator/PIC
M Rafi,
Irmanida
Batubara, Tuti
Wukirsari
Betty M
M Rafi,
Irmanida
Batubara, Tuti
Wukirsari
Luthfan I,
Yusuf B
Deden S, Betty
M, Tetty Kemala

Venue
Integrated
Laboratory

Integrated
Laboratory
Integrated
Laboratory
Integrated
Laboratory
Bumi Aki

Day 8 (Monday, Sept 3rd, 2018)
09.00-11.00

Closing ceremony

Dyah Iswantini

Integrated
Laboratory

4.4 ESSENTIAL ACTIVITY RULES









Our schedule is pretty tight (see full schedule above) so please be on time at every
class and activity!
You are not allowed to bring back any sample from every field/lab. activity without
legal permission.
Any form of plagiarism is strongly not allowed and will be reported back to your own
supervisors.
Bring your own laboratory coat and essentials personal protective equipment’s to the
laboratory activity at Day-6
Bring your own laptop to support your activities especially at Day-7 presentation
session. We will provide standard VGA and HDMI cables for the projector. If you use
Apple products, please bring your own connector cables. In Indonesia the power
sockets are of type C (Euro plug) and F (Schuko plug). The standard voltage is 230
V and the standard frequency is 50 Hz. The type C socket is also works with plug E
and F; while the type F socket is also works with plug C and E.
Use our summer course’s Power Point template (would be provided in the pen drive)
for Day-7 presentation session.
Any additional details will be provided on-line with links posted at
http://chem.ipb.ac.id/summer-course
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5 FIELD ACTIVITY 1: CIKABAYAN GARDEN
5.1 INTRODUCTION
The conservation unit of medicinal plants collections of IPB is under the Tropical
Biopharmaca Research Center LPPM IPB, which has a collection of about 450 species
medicinal plants. This garden aims to collect medicinal plant species, followed by storage and
maintenance of medicinal plants exploration. The form of conservation of medicinal plants
that carried out is conservation in the field by planting the materials, either in the form of
generative or vegetative propagation. Plants from exploration of various types, habitus, and
efficacy/benefits is identified by observing visually its distinctive property.

5.2 IDENTIFICATION OF MEDICINAL PLANTS
Identification is made to distinguish
plants from one another through morphological
identification, so that plant diversity can be
identified with binomial name. The purpose of
the identification of medicinal plants carried
out in the collection garden is
 to determine the morphology, types, efficacy
(benefits), and the main compounds of the
medicinal plants;
 to know which parts of the plants could be
used as medicine.
Some plant samples names that must be observed in this field activity are listed in
Table below. Your first task is to observe every plant sample by visually describing the
morphological characteristics such as the color and shape of the rhizome, stem, leaves, flowers,
and fruit of the plant in your written report sheet (See Page 26).
Common / Local
Name
Turmeric
Kunci Pepet
Temu Hitam
Gotu Kola
King of Bitter
Java Tea
Temulawak
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Latin Name
Curcuma longa
Kaempferia rotunda L.
Curcuma aeruginosa
Centella asiatica L.
Andrographis paniculata
(Burm.f.) Wallich
Orthosipon stamineus
Benth.
Curcuma xanthorriza
Roxb.

Common / Local
Name
Bitter Ginger/
Lempuyang
Asam Gelugur
Eucalyptus
West Indian Elm
Tabat Barito
Tamarind
-

Latin Name
Zingiber zerumbet
Garcinia atroviridis
Meialeunca leucadendra L.
Guazuma ulmifolia Lamk.
Ficus deltoidea L.
Tamarindus indica
Arcangelisia flava (L.)
Merr.

5.3 NURSERY
Your activities in plant nurseries would consists of media preparation, polybag filling,
and planting the seeds or vegetative propagules, such as cuttings from rhizomes, bulb, roots,
shoots, or leaves. The propagules should be healthy and have high quality, which is vigorous,
uniform in size, free from any pests and diseases, and high in production. The seedlings or
plants would be maintained in the nursery with shading for several weeks until it is vigorous
enough to be planted in the field.
The materials needed for medicinal plant nursery are






Media component 1
Media component 2
Media component 3
Plant material
Media container

: Soil;
: Rice-hull husk/charcoal;
: Manure;
: Seeds/cuttings;
: Polybag and seedling tray.

First, the media components mixture in 1:1:1 (v/v) ratio should be well prepared, put
into a polybag, and neatly arranged in the nursery area. Next, plant material in the form of
plant cuttings can be directly planted in polybags, while the material in the form of seeds
should be seeded in a seedling tray first. Nursing time is around 3–4 weeks and during this
time maintenance is carried out in the form of regular watering and weeding. These plants
can be moved to the field after having strong roots and perfectly formed leaves.
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5.4 PLANTING
The initial processes of planting crops are site selection, land preparation, making
beddings, planting, fertilizing, and maintaining the plants. Each step brief description is:
Location selection is to choose planting location that ensures the optimal growth and
development of the plant while also maximize plant’s productivity in accordance with its
specified quality. The goal is to get land that is free from endemic diseases, has a loose and
fertile texture, and also has high organic matter content.
Land preparation is to clear land from
materials that can interfere with plant growth. The
goal is to prepare the land to be ready for planting thus
plants can grow optimally. The soil should be cleared of
weeds and previous crop residues, and then loosened
twice. The first step is to open and reverse the soil so
that weed roots and grass seeds will die, and weed
growth can be suppressed. The second step is to soften
and multiply the pores of the soil.

Bedding production is forming a plot on the
land area according to the spacing. The goal is to
facilitate planting, maintenance, and harvesting
processes. The implementation is to makes a map by
forming a plot of land patterned according to the
required size.

Planting is placing the seeds in the planting hole
according to the spacing. The aim is to provide an
optimal environment for plant growth. The procedure
for implementation is as follows:
 Seeds planted with a depth of 5-7 cm.
 Each seedling is planted with a plant spacing of 30
cm x 30 cm.
 The hole that has been planted is covered with soil
and the soil is kept to remain loose.
 Watering is done until the soil becomes wet or has
field capacity, but with good aeration conditions.
 Replanting is done 1 week after planting.
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Fertilization goal is to meet the plant nutrient
needs, so that plants can grow optimally, develop
properly, and produce maximally with good quality.
Organic fertilization as a basic fertilizer is given
according to soil conditions while inorganic fertilizers
is applied when only needed.

Plant maintenance consisted of regularly watering, weeding, and controlling pests and
diseases. The goal is to produce optimum growth and productivity.

5.5 MEDICINAL PLANTS HARVEST AND POST-HARVEST
Harvesting is done after the plant is ready to be harvested according to specific criteria
of each species, and will be continued with the post-harvest processes, namely washing,
drying, and packaging.

Harvesting is taking plant biomass according to the criteria (showing characteristics)
of optimum growth. The goal is to get optimum biomass. Harvesting procedure is harvested
when the plant is 2.5–3 months old which is characterized by the growth of the plant being
optimum (vegetative) before the plant enters the flowering period (generative), while for the
harvesting rhizome is executed at the age of 9 months, usually at the drought season.
Washing is cleaning the crop from the soil and dirt, the purpose is to clean from soil
and the dirt by washing with running water, then drained.
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Drying is a process of evaporating water contained in crops. The goal is to extend the
shelf life of the harvested plant. The washed and drained product is dried in an oven at
temperature of 40–50°C for 2 days or depending on the dried material specification.
Generally, the aim is to achieve 13% water content. The product should be evenly distributed
to be effectively dryed, and must be regularly reversed once in a while.

Packaging is to put products in plastic or containers, and then sealed to maintain its
quality.
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5.6 FIELD ACTIVITY SCHEDULE
Time
08.00-08.10
08.10-08.55
08.55-09.00
09.00-09.05
09.05-09.45
09.45-09.50
09.50-09.55
09.55-10.35
10.35-10.40
10.40-10.45
10.45-11.25
11.25-11.35

Activity
Opening and Introduction about Activities in the UKBB Garden
Identification of medicinal plants in the display area (Post I)
Transfer from Post I to Post II
Introduction to nurseries (Post II)
Introduction to seeds/seedlings, planting media mixing, polybags filling,
how to make cuttings, planting in polybags, storing seedlings in nurseries
and watering
Transfer from Post II to Post III
Introduction to planting (Post III)
Transport of seedlings from the nursery to the planting area, making
planting holes, planting, and watering
Transfer from Post III to Post IV
Introduction to harvesting and postharvest (Post IV)
Medicinal plants harvesting (leaves and rhizomes), washing, drying,
packing and storing
Closure

5.7 OBSERVATION RESULTS AND REPORT
Write down your observation on the written report sheet on the next page. Please create
a short part in your group presentation (max. 3 slides) about your learning experience and
group’s view on this field activity.
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Field Activity 1 Observation
Leaf Shape References:

sword-shaped

needle-shaped

linear

lancet

lancet oval

oval

egg flat-shaped

tapered oval

spatula

oval

circle-shaped

kidney-shaped

heart-shaped

heart-shaped

rhombus-shaped

pinnate

spear-shaped

arrows-shaped

triangle-shaped

Leaf Margins References:

Lacerate

Crenate

Serrate

Entire

Leaf type, flower type, stem type References:
Leaf type
Flower type

simple leaf

compound leaf

uniflora

multiflora

Ondulate

Stem type

round stem

square stem

Please fill the work sheet next page with appropriate option showed above
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Observation Work Sheet – Identification of Medicinal Plants
No
1

Name of the plant

Habitus

Leaf shape

Leaf
margin

Leaf type

Flower
type

Stem type

Local name: Akar kuning
Latin name:
Benefits:
Part of use:

2

Local name: Pegagan
Latin name:
Benefits:
Part of use:

3

Local name: Sambiloto
Latin name:
Benefits:
Part of use:

4

Local name: Kumis Kucing
Latin name:
Benefits:
Part of use:

5

Local name: Brotowali
Latin name:
Benefits:
Part of use:
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No
6

Name of the plant
Local name: Tabat barito
Latin name:
Benefits:
Part of use:

7

Local name: Temulawak
Latin name:
Benefits:
Part of use:

8

Local name: Jati Belanda
Latin name:
Benefits:
Part of use:

9

Local name: Jambu Biji
Latin name:
Benefits:
Part of use:

10

Local name: Kayu Putih
Latin name:
Benefits:
Part of use:
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Habitus

Leaf shape

Leaf
margin

Leaf type

Flower
type

Stem type

Observation Work Sheet – Identification of Medicinal Plants
No
11

Name of the plant

Habitus

Leaf shape

Leaf
margin

Leaf type

Flower
type

Stem type

Local name: Kunci Pepet
Latin name:
Benefits:
Part of use:

12

Local name: Kunyit
Latin name:
Benefits:
Part of use:

13

Local name: Temu Hitam
Latin name:
Benefits:
Part of use:

14

Local name: Lempuyang
Latin name:
Benefits:
Part of use:

15

Local name: Asam Gelugur
Latin name:
Benefits:
Part of use:
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No
16

Name of the plant
Local name: Asam Jawa
Latin name:
Benefits:
Part of use:

17

Local name:
Latin name:
Benefits:
Part of use:
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Habitus

Leaf shape

Leaf
margin

Leaf type

Flower
type

Stem type

Cikabayan Garden Observation – Additional Notes
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6 FIELD ACTIVITY 2: KAMPOENG DJAMOE ORGANIK
(KADO)
6.1 INTRODUCTION
KaDO is a green land with the concept of an organic garden located in the city of
Cikarang with an area of 10 ha which is quite strategic and easy to reach. Initially
established in the form of a garden that provides a collection of medicinal plants, KaDO began
to function as an environmental education center because it has a wide collection of native
Indonesian medicinal plants (there are about 600 species of plants) that are cultured
organically in harmony with nature.
In the post-harvest area, there is also a process of handling the raw materials of the
panel crops to produce quality and standard materials. PT. Martina Berto Tbk. - Martha
Tilaar Group pays close attention to environmental conservation. With the motto, Local
Wisdom Go Global, PT. Martina Berto Tbk. Vision is to become the world's leading cosmetics
and spa (beauty & spa) company with eastern and natural nuances through the use of modern
technology and placing research and development as a means of increasing added value for
consumers and other stakeholders.
One tangible manifestation of this concern is realized in the establishment of
Kampoeng Djamoe Organik (KaDO) in the city of Cikarang. The establishment of 10 hectares
of green land is also in line with one of the 4 pillars of the Value of Martha Tilaar Group,
namely Beauty Green. The presence of the KaDO has a purpose as: One of the conservation
programs of Indonesia's natural wealth, especially TOKA (Medicinal, Cosmetics and
Aromatherapy Plants). Indonesia has 33 thousand species of flora that can be studied for the
sake of beauty and health. KaDO has started by conserving and cultivating more than 500
types of TOKA. The embryo of a factory that is green and environmentally friendly.
Currently, KaDO utilizes windmills and solar panels to produce electricity. This
environmentally friendly power source will be implemented gradually in the Cikarang
factory. Means to educate farmers to grow organically. More than 117 heads of farmer groups
from various provinces in Indonesia have been trained in KaDO since 2000 through
collaboration with the Indonesian Ministry of Agriculture. Starting from planting,
harvesting, to drying the harvest to be extracted. KaDO also has edutainment facilities for
school children and adults.
KaDO actively collaborates with schools to provide experience to students so that they
are more familiar with the environment, grow crops and know the ecosystem. Adults can get
to know nature more closely, as well as a means of recreation while touring around organic
gardens, planting trees, yoga, healthy gymnastics, healthy juice demonstrations,
demonstrations of making herbal medicine, demonstrations of making compost biopori wells,
painting for children, and eating lunch with organic menu at Kedai Sehat Alami.
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6.2 SCHEDULE
Timetable
06.00
08.30
08.30 – 09.00 am

09.00 – 10.00 am

10.00 – 10.45 am

10.45 – 11.30 am
11.30 – finished

Agenda
Departure from Bogor
Estimated time of arrival at KaDO
 Welcome ceremony and drink*
 Introduction to KaDO Concept and
Advantages for Our Self and
Environment
 Herb Garden Tour
 MT Training Centre Tour
 Snack break
o Drinks: Cold rosella tea and
warm pegagan tea
o Foods: Sesame fried banana,
steamed cassava, steamed corn,
and boiled peanuts.
 Introduction to KaDO company
profile and environmental waste
problems
 Class session:
o Herbs application for health
o Traditional health drinks
mixing demo
o Djamoe Beras Kencur demo
o Introduction to Klinik Djamoe
MT
 *Lunch and Break



Remarks
Details will follow
*lemon grass tea

KaDO team will provides
explanation on plants’
name, bioactivities, organic
cultivation, and postharvest processes.

*carefully selected and
prepared Indonesian
traditional dishes

Closing activity
Tea KaDO gifting

6.3 REPORT
Please create a short part in your group presentation (max. 3 slides) about your learning
experience and group’s view on this field activity. For example, please explain whether KaDO
is an interesting concept for you? Is this experience new for you? Do you have any similar
place in your country? What is the difference with KaDO? Do you have any idea on improving
the KaDO concept?
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7 FIELD ACTIVITY 3: PT. INDOFARMA, TBK
7.1 INTRODUCTION
The long history of PT Indofarma (Persero) Tbk, or "the Company", began in 1918 at a
small-scale factory in the Hospital of the Dutch Colonial Government Center which at that
time only produced several types of ointments and gauze pads. Over time, the Company's
business expanded to add tablets and injection in its production line. Had been controlled by
the Japanese Government in 1942 under the management of Takeda Pharmaceutical, the
Company was again taken over by the Government of Indonesia in 1950 through the Ministry
of Health.
The drug business segment is a fundamental area in the Company's business activities.
This segment includes drug production, marketing and distribution and sales. The Company
has production facilities located in Cikarang Barat, West Java. For distribution and sales
implementation, the Company has a Subsidiary, PT Indofarma Global Medika (IGM) as its
executor.
The segment of medical devices and other products is a business diversification carried
out by the Company's Subsidiaries, IGM. Activities in this segment include Business
Solutions with hospitals and sales of medical devices with principals, as well as the
development of Information Technology-based Hospital Information Management Systems
(SIM RS).
The Pharmaceutical Engineering segment is a business development segment that has
been initiated by the Company for a long time and has begun to be commercialized since
2012. Activities in this segment include sales and maintenance of packaging machines for
the pharmaceutical industry to outsiders. To be able to maintain the originality of the
machine products, the Company gave the brand name Indomach.

7.2 REPORT
Please create a short part in your group presentation (max. 3 slides) about your learning
experience and group’s view on this field activity.
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8 LABORATORY ACTIVITIES
8.1 INTRODUCTION
Practical work is conducted in 3 sessions. The first two sessions are focused on doing
experiments and writing data. The last session is used for discussion and writing report.
1 st and 2 nd Session Schedule
GROUP

ACTIVITIES
1st Session

2nd Session

(10.00 am ‒12.00 pm)

(01.00 ‒ 03.00 pm)

A

 Jamu making: Jamu kunyit asam
 Organoleptic test of jamu and its
raw materials

 Phytochemical analysis of jamu’s
raw material
 Antioxidant activity of jamu and
its raw material by DPPH assay

B

 Phytochemical analysis: Aqueous
extract of asam gelugur, kunci
pepet, turmeric (kunyit), and
kencur
 Formulation of jamu by mixing
two aqueous extract
 Fractionation of temu hitam’s
crude extract by VLC and
antioxidant activity by TLC
bioautography

 Assay on pancreatic lipase activity
of jamu
 Organoleptic test of asam gelugur,
kunci pepet, turmeric, kencur, and
jamu

 Efficacy assay of kumis kucing as
diuretic by in vivo method:
Preparation
 TLC fingerprint analysis of kumis
kucing

 TLC fingerprint analysis of kumis
kucing
 Efficacy assay of kumis kucing as
diuretic by in vivo method:
Observation
 Organoleptic test of kumis kucing
and tempuyung

C

D

 Jamu making: Jamu for
menstrual pain
 Organoleptic test of jamu and its
raw material

8.2 REPORT
Please create a rather longer part in your group presentation (max. 5 slides) about your
learning experience, observation, and group’s view on this laboratory activity.
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8.3 JAMU MAKING: JAMU KUNYIT ASAM
OUTLINE:

Jamu kunyit asam is popular among Indonesian women for weight loss
program, brightening skin tone, eliminating body odor, and helping to regulate
the menstrual cycle. Jamu kunyit asam is also able to neutralize toxins and
reduce inflammation.

MATERIALS:








PROTOCOL:

1.
2.
3.
4.
5.

Notes:
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250 g of fresh turmeric rhizome (kunyit)
150 g of tamarind (asam jawa)
150 g of palm sugar
¼ tea spoon of table salt
2 L of water
lime or lemon (optional)

Wash the fresh rhizome of turmeric
Dice the turmeric and add it to an electric blender
Pour water to the grated turmeric
Strain to remove insoluble fiber and dirt
Mix the yellow solution of turmeric with palm sugar, tamarind and table
salt
6. Pour the mixture into a pot and allow to simmer over a low heat
7. Take the jamu off the flame and strain
8. Add lime (optional) and ready to drink

8.4 JAMU MAKING: JAMU FOR MENSTRUAL PAIN
OUTLINE:

Combination of three kinds of rhizome and tamarind is used traditionally in
Indonesia to treat cramp during menstruation. Aqueous extract of temu hitam,
one of the ingredients, is able to increase appetite and relieve cough.

MATERIALS:







75 g of fresh rhizome of temu hitam (Curcuma aeruginosa)
60 g of fresh rhizome of kencur (Kaempferia galangal)
60 g of fresh turmeric rhizome (kunyit)
30 g of tamarind (asam jawa)
2 L of water

PROTOCOL:

1.
2.
3.
4.
5.
6.

Wash the fresh rhizome of kencur and turmeric
Slice the rhizome of kencur and turmeric
Put all ingredients in a pot and pour 2 L of water
Boil the mixture for 30 minutes
Take the jamu off the flame and strain
Warm jamu is ready to drink

Notes:
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8.5 FORMULATION OF JAMU BY MIXING TWO AQUEOUS EXTRACTS
OUTLINE:

MATERIALS:

PROTOCOL:

Asam gelugur, kunci pepet, turmeric, and kencur are recognized as ingredients
of jamu in Indonesia. In this experiment, formulation of a new jamu for
decreasing pancreatic lipase activity is challenged by mixing two aqueous
extracts.


Aqueous extract of asam gelugur (Garcinia atroviridis Griffith et Anders.)



Aqueous extract of rhizome of kunci pepet (Kaempferia rotunda L.)



Aqueous extract of turmeric rhizome (kunyit)



Aqueous extract of rhizome of kencur (Kaempferia galangal)

1. Prepare 6 glass and label it with A−F
2. Pour 2 aqueous extracts (@200 mL) in each glass:
A: asam gelugur + kunci pepet
B: asam gelugur + turmeric
C: asam gelugur + kencur
D: kunci pepet + turmeric
E: kunci pepet + kencur
F: turmeric + kencur
3. Stir gently to mix
4. Jamu A−F are ready

Notes:
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8.6 ORGANOLEPTIC TEST: HEDONIC RANKING TEST
OUTLINE:

MATERIALS:

The degree of liking/disliking on jamu and its raw material are evaluated in
this experiment. Human senses (sight, smell, taste, and touch) are employed
during the evaluation.
Group A:
 turmeric rhizome (kunyit)
 tamarind (asam jawa)
 palm sugar
 lime or lemon
 jamu kunyit asam
Group B:
 asam gelugur (Garcinia
atroviridis Griffith et Anders.)
 kunci pepet (Kaempferia
rotunda L.)
 turmeric (kunyit)
 kencur (Kaempferia galangal)
 jamu A−F

PROTOCOL:

Group C:
 temu hitam (Curcuma
aeruginosa)
 kencur (Kaempferia
galangal)
 turmeric (kunyit)
 tamarind (asam jawa)
 jamu for menstrual pain
Group D:
 tempuyung (Sonchus
Arvensis)
 kumis kucing (Orthosiphon
stamineus)

Each member collects full data of organoleptic test. It is strongly
recommended to try other group’s sample also.
Please describe the color, texture, odor, and taste of each sample in the
table below. Fill the overall column* with 1−5 which means:
1. Strongly dislike

3. Neutral feeling

5. Strongly like

2. Moderately dislike 4. Moderately like

Sample

Color

Texture

Odor

Taste

Overall*
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Sample

Notes:
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Color

Texture

Odor

Taste

Overall*

8.7 PHYTOCHEMICAL ANALYSIS
OUTLINE:

The content of secondary metabolite of each sample is analyzed in this
experiment. The quantitative analyses are done by observing the
formation of certain color and/or precipitate.

MATERIALS: Phytochemical analysis reagent:








Dragendorff’s reagent
Wagner’s reagent
10% ferric chloride
Mg powder
ethanol
conc. HCl
amyl alcohol

Sample for group A: Aqueous extract of
 fresh turmeric rhizome (kunyit)
 tamarind (asam jawa)
 palm sugar
 lime or lemon
Sample for group B: Aqueous extract of
 asam gelugur (Garcinia atroviridis Griffith et Anders.)
 kunci pepet (Kaempferia rotunda L.)
 turmeric rhizome (kunyit)
 kencur (Kaempferia galangal)

PROTOCOL:

1. Alkaloid - Dragendorff’s test:
 Add a few drops of sample to a spot plate
 Add two drops of Dragendorff’s reagent and mix gently
 Appearance of orange precipitate indicates the presence of alkaloids.
2. Alkaloid - Wagner’s test:
 Add a few drops of sample to a spot plate
 Add two drops of Wagner’s reagent and mix gently
 Reddish-brown precipitate confirms the test as positive.
3. Tannin:
 Add a few drops of sample to a spot plate
 Add few drops of 10% ferric chloride solution
 A dark green color indicates the presence of tannin.
4. Flavonoid:
 Add 1 mL of sample to a test tube
 Add small amount of Mg powder
 Add 10 drops of ethanol
 Add 10 drops of conc. HCl
 Add 1 mL of amyl alcohol and then mix it using a vortex mixer
 The appearance of orange color indicates the presence of flavonoid.
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Sample

Notes:
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Alkaloid:
Dragendorff

Alkaloid:
Wagner

Tannin

Flavonoid

8.8 ANTIOXIDANT ACTIVITY BY DPPH (2,2-DIPHENYL-1-PICRYLHYDRAZYL) ASSAY
OUTLINE:

The DPPH assay is commonly used for antioxidant studies of natural product.
Figure 1, below, shows the reaction involved in DPPH assay. The color of
DPPH● is purple and shows a strong absorption maximum at 517 nm. The
color turns from purple to yellow followed by the information of DPPH upon
abstraction of hydrogen from an antioxidant. Therefore, the antioxidant effect
is proportional to the disappearance of DPPH● (decreasing of UV absorptions
at 517 nm) in test samples.

Figure 1 DPPH● free radical conversion to DPPH by antioxidant compound
MATERIALS:









PROTOCOL:

125 μM DPPH solution in ethanol
aqueous extract of turmeric rhizome (kunyit)
aqueous extract of tamarind (asam jawa)
aqueous extract of lime or lemon (note: prepare it by squeezing lime
or lemon, add a few mL of water and then filter it using filter
paper)
jamu kunyit asam (note: before use, filter using filter paper)
20 ppm ascorbic acid
water

1. Add100 μL of 125 μM DPPH solution to the wells of microplate 96 well
2. Add 100 Add μL of sample to the wells of microplate 96 well. Ascorbic
acid is used as positive control, while water as negative control
1: turmeric
2: palm sugar
3: tamarind
4: lemon or lime
5: ascorbic acid (positive
control)
B: blank (negative control
3. Incubate microplate 96 well for 30 minutes at room temperature
(preferably in the dark)
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4. Read the absorbance at 517 nm
5. Calculate antioxidant activity with the following equation
Inhibition (%) =
Where:

[1 −

(Asample −Acontrol )
(Ablank −Acontrol )

]

× 100%

Asample = the absorbance of the sample
Acontrol = the absorbance of ascorbic acid as control
Ablank = the absorbance of water as blank

Notes:
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8.9 PANCREATIC LIPASE ACTIVITY
OUTLINE:

MATERIALS:

PROTOCOL:

Lipase is an enzyme to catalyze the hydrolysis of triacylglycerols to free fatty
acids and glycerol. In this experiment, pancreatic lipase activity is measured
by using p-nitrophenyl butyrate (PNPB) as the substrate. Lipase hydrolyses
ester group of PNPB to p-nitrophenol and butyric acid. p-Nitrophenol is yellow
in color with strong absorption at 400 nm. The presence of lipase inhibitor
lowers the amount of p-nitrophenol. Consequently, the pancreatic lipase
activity has negative correlation with the UV absorptions at 400 nm in test
samples.







p-nitrophenyl butyrate (PNPB)

acetonitrile
10,000 ppm Orlistat solution in DMSO
pancreatic lipase enzyme
buffer solution (pH 7.2)
jamu A−F (note: before use, filter using filter paper)

1. Prepare a 10 mL of p-nitrophenyl butyrate (PNPB) working solution by
adding acetonitrile to 8.403 μL of PNPB
2. Prepare 200 μL of 200 ppm Orlistat solution in DMSO
3. Prepare enzyme solution by weighing 6 mg of pancreatic lipase enzyme
and dissolve it into 10 mL of buffer solution
4. Add 25 μL of sample, 50 μL of enzyme solution, 100 μL of buffer solution
(pH 7.2), and 25 μL of PNPB working solution to the wells of microplate
96 well. Total volume of each well is 200 μL.
Orlistat is used as positive control, while water as negative control.
For background correction (B), 50 μL of enzyme solution is replaced by
50 μL of buffer solution.
0: negative control
B: background
correction
1: jamu A
2: jamu B
3: jamu C
4: jamu D
5: jamu E
6: jamu F
7: Orlistat (positive
control)
5. Incubate for 30 minutes at 37 °C
6. Read the absorbance at 400 nm
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7. Calculate the lipase activity using the following formula:
Inhibition (%) =

(𝐴0 − 𝐵)−(𝐴1 −𝐵)
𝐴0 −𝐵

× 100%

Where:
A0 = the absorbance of negative control
A1 = the absorbance of test sample or positive standard
B = the absorbance for background correction
Notes:
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8.10 FRACTIONATION

VLC (VACUUM LIQUID CHROMATOGRAPHY) AND
ANTIOXIDANT ACTIVITY BY TLC BIOAUTOGRAPHY

OUTLINE:

MATERIALS:

Vacuum liquid chromatography (VLC) is a technique to separate both large and
small quantities of mixture efficiently, rapidly, and inexpensively. The packed
VLC columns can be reused for the same or similar separation thoroughly
washing the column with methanol and scrapping away the decomposed polar
material or band from the top of the adsorbent column.









PROTOCOL:

BY

crude methanol extract of temu hitam (Curcuma aeruginosa)
methanol
n-hexane
ethyl acetate
silica gel
9cm × 10cm of TLC aluminium sheet (note: before use, elute by
methanol and then dry at 105 ˚C for 30 sec)
5 mM DPPH solution
filter paper

1. Pre-adsorption 5 g of crude extract in 10 g of silica
2. Set up the VLC apparatus (10 g of silica as adsorbent is used in this
experiment):

3. Add pre-adsorbed extract on top of the adsorbent
4. Place filter paper on top of pre-adsorbed extract
5. Elution solvent:






2 x 100 mL of n-hexane
100 mL of n-hexane-ethyl acetate 8:2
100 mL of n-hexane-ethyl acetate 5:5
100 mL of n-hexane-ethyl acetate 2:8
100 mL of ethyl acetate
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6. Analyze each eluate using TLC: Spot the samples in TLC plate with 8 mm
width. Amount of sample is about 10 µl. n-Hexane-ethyl acetate 3:7 is
used as mobile phase.
7. TLC bioautography by DPPH (2,2-diphenyl-1-picrylhydrazyl): spray TLC
with 5 mM DPPH and then incubate at 37 ˚C. (Yellowish bands appeared
indicating that the bands are active as an antioxidant and the plate
background is purple.)

Notes:
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8.11 EFFICACY ASSAY OF KUMIS KUCING AS DIURETIC BY IN VIVO METHOD
OUTLINE:

Kumis kucing (Orthosiphon stamineus) and tempuyung (Sonchus Arvensis) are
two popular plants to treat urinary tract stones, promote urination, and reduce
inflammation. These plants are also able to reduce high blood pressure and
blood uric acid.

kumis kucing extract (ethanol or water extract)

MATERIALS
:







PROTOCOL:

1. Satified rat for 24 hours
2. In the beginning of the experiment, the animals were given 0.9% NaCl
20 mL/kg bw as loading dose
3. After 30 minutes, the animal’s groups were treated as follows:
Group I (control)
received dist. water orally at a dose 1 ml/200 g
bw
Group II (standard) received furosemide orally at a dose of 3.6 mg/kg
bw
Group III (test 1)
received extract of kumis kucing orally at a dose
of 300 mg/kg bw
Group IV (test 2)
received extract of kumis kucing orally at a dose
of 900 mg/kg bw
4.
5.
6.
7.

rat
distilled water
Furosemide
0.9% NaCl

Enter rat in the metabolic cage
Measure urine volume every 1 hour for 3 hours (use table below)
Measure cumulative urine volume
Calculate the diuretic index (DI).
Diuretic index (DI) is defined as the ratio between the amounts of urine
excreted from treated subjects and the non-treated control urine
volume.

Group

Urine Volume (mL) at
1st hour

2nd hour

3rd hour

4th hour

I
II
III
IV
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8.12 THIN LAYER CHROMATOGRAPHY FINGERPRINT ANALYSIS OF KUMIS KUCING
OUTLINE:

MATERIALS
:

Kumis kucing (Orthosiphon stamineus) or java tea is one member of the

Lamiaceae and has been utilized in many traditional medicine systems in Asia
for centuries. In Southeast Asian mainly in Indonesia, Malaysia, Thailand,
Myanmar, Vietnam, and the Philippines. O. stamineus leaves are used as a
diuretic and also for treating renal illnesses, arthritis, gallstones, hepatitis,
hypertension, jaundice, rheumatism, and diabetes. Counterfeiting or
adulteration in some ingredients in the herbal medicinal product would lead an
increasing risk for the consumer health because of the differences in the
chemical composition could affect the biological activity, toxicity and other side
effects. Ageratum conyzoides, Clinacanthus nutans and Acalypha siamensis
have a similarity in the leaves shape so that it could be used as a false or
adulterated the O. stamineus. So in this practice we will use TLC fingerprint
analysis to differentiate O. stamineus from the three plants.









PROTOCOL:

Extract of 0.5 g O. stamineus in 10 mL of methanol (note: before use,
filter using filter paper)
Solution of 2 mg sinensetin in 100 mL methanol
4 cm × 10 cm TLC Si 60 F254 (note: before use, elute by methanol
and then dry at 105 ˚C for 30 sec)
chloroform
hexane
ethyl acetate
diphenylboronic acid aminoethyl ester
polyethylene glycol 400

Derivatization
reagent

:

A solution: 0.1 g of difenilboronic acid
aminoethylester in 20 mL of ethyl acetate.
B solution: 1 g of polyethylene glycol 400
(macrogol) in 20 mL of dichloromethane.

Stationary phase

:

TLC Si 60 F254

Sample

:

Spot of sample and standard solution in TLC
plate with 8 mm width. Amount of sample and
standard solution is about 15 µl dan 5 µl,
respectively

:
:
:
:

Twin Trough Chamber
30 minutes
Chloroform-hexane-ethyl acetate (1:2:2)
80 mm from start

application

TLC system
Chamber type
Saturation time
Mobile phase
Running distance
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Derivatization

:

Documentation
Results

:

Heat the TLC plate for 6 minutes at 105oC. Dip
the plate in A solution and dry. After that dip in
B solution and dry.
UV 366 dan visible light

Figure 1 TLC fingerprint chromatogram of O. stamineus from several
locations. (1 = white flower, Bandung, 2 = purple flower,
Bandung, 3 = Bogor, 4 = sinensetin, 5 = Jember, 6 =
Pekalongan, 7 = Tuban)

TRACK
1
2
3
4
5

SAMPLE
Bandotan (A. conyzoides)
Dandang gendis (C. nutans L.)
Sinensetin Standard
Kumis Kucing (O. stamineus)
Teh-tehan (Acalypha siamensis)

RF
0.29
0.29
-

Figure 2 TLC fingerprint chromatogram and related plants under UV
254 nm (a), UV 366 nm (b), and natural product reagent
under UV 366
Identification
O. stamineus will have sinensetin band at Rf 0.29 with blue colour.
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Notes:
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9 FIELD ACTIVITY 4: BOGOR BOTANICAL GARDEN
9.1 INTRODUCTION
The Bogor Botanical Gardens (Kebun Raya Bogor) is a botanical garden located in
Bogor, Indonesia, 60 km south of Jakarta. It is currently operated by Indonesian Institute of
Sciences (Lembaga Ilmu Pengetahuan Indonesia or LIPI). The Gardens are located in the city
center and adjoin the presidential palace compound of Istana Bogor. It covers an area of 87
hectares (210 acres) and contains 13,983 different kinds of trees and plants of various origin.
The geographic position of Bogor means it rains almost daily, even in the dry season. This
makes the Garden an advantageous location for the cultivation of tropical plants.
Founded in 1817 by the order of the government of the Dutch East Indies, the Garden
thrived under the leadership of many renowned botanists including Johannes Elias
Teijsmann, Rudolph Herman Christiaan Carel Scheffer, and Melchior Treub. Since its
foundation, Bogor Botanical garden has served as a major research center for agriculture and
horticulture.
You will spend about 2 hours exploring this huge garden accompanied by a local
professional guide. Please ask about any information that you need to the guide. They will
provide you lots of information.

9.2 REPORT
Please create a short part in your group presentation (max. 3 slides) about your learning
experience and group’s view on this field activity.
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10 GROUP’S PRESENTATION AND DISCUSSION SESSION
Schedule
Time
15.00 – 15.30
15.30 – 16.00
16.00 – 16.30
16.30 – 17.00
Notes:
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Group
A
B
C
D

Moderator (Tentative)
Dr. M. Rafi
Dr. Irmanida Batubara
Tuti Wukirsari, Ph.D
Tuti Wukirsari, Ph.D

11 ABSTRACTS
Jamu, Indonesian heritage
Irmanida Batubara
Department of Chemistry, Faculty of Mathematics and Natural Sciences, Bogor Agricultural
University, Bogor, 16680, Indonesia
Biopharmaca Research Center, Bogor Agricultural University, Bogor, 16151, Indonesia

On this course, you will see the video and please determine the definition of
medicinal plants, jamu, simplisia, and extraction. You will find why jamu is
Indonesian heritage. Also why raw materials for jamu need to be dried, how jamu
prepare traditionally, what part of plant mainly use for jamu, what is the effect on
combining the raw materials for jamu, and how Indonesian people select materials for
jamu. Specifically, you will find the traditional use of Piper betle, Mengkudu, Aloe
vera, Mangosteen, and also bee sting therapy.

Screening activity of Indonesian medicinal plants by in
vitro method for degenerative diseases
Dyah Iswantini
Department of Chemistry, Faculty of Mathematics and Natural Sciences, Bogor Agricultural
University, Bogor, 16680, Indonesia
Biopharmaca Research Center, Bogor Agricultural University, Bogor, 16151, Indonesia

Medicinal plants are of great importance to the health of individuals and
communities. The medicinal value of these plants lies in some chemical substances that
produce a definite physiological action to the human body. Indonesian people have long
known recognizing and using medical herbs to maintain their health. Based on the
reason, it is very important to find standardized extracts or supplements to some
degenerative diseases such as anti-gout and anti-hypertensive. This course will deliver
the screening activity of Indonesian medicinal plants as anti-gout and antihypertensive by in vitro method. Gout is a disorder caused by deposition of monosodium
urate crystals in joints and other tissues as a result of extracellular urate super
saturation. Hyperuricemia, a concentration of urate in serum that exceeds the limit of
solubility of this substance (V 7.0 mg/dL), is the most influential risk factor for the
expansion of gout. The condition also occurs as a result of the increased of uric acid
production and impaired renal uric acid excretion, or a combination of these
mechanisms. Control of hyperuricemia is most often achieved by reducing uric acid
production, impairing renal uric acid excretion, or a combination of these mechanisms.
Control of hyperuricemia is most often achieved by reducing uric acid production with
an inhibitor of xanthine oxidase (XO), the enzyme catalyzing the two terminal reactions
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in uric acid synthesis. Several medicinal plants extract can be used to inhibit the
activity of XO. Hypertension is grouped to the common cardiovascular diseases and
occurred in condition of metabolic abnormality like obesity, prediabetes, and
atherosclerosis. Antihypertensive can be a synthetic or isolated chemical compound
derived from plant which functions as ACE inhibitor. ACE inhibitor works by inhibit
ACE performance to do so, hence the conversion from Angiotensin I to Angiotensin II
would not be occurred. Several medicinal plants extract can be used to inhibit the
activity of ACE.
Keywords: Screening Indonesian medicinal plants, anti-gout, anti-hypertensive, in
vitro method

Efficacy Assay of Herbal Medicine for Antiobesity by in
vivo Method
Min Rahminiwati*, Ike Yulia W, E. Mulyati Effendi, Rianadery Mahardita, Rahmatulloh,
Novianti Laili Barokah
Division of Pharmacology, Department of Anatomy and Physiology
Faculty of Veterinary Medicine Bogor Agricultural University

Efficacy Assay of Herbal Medicine for Antiobesity had been conducted on extract
of Okra (Abelmoschus esculentus), Kemuning (Murraya paniculata) combined with Jati
Belanda (Guazuma ulmifolia L.) and Petai (Parkia speciousa) combined with
Tempuyung (Sonchus arvensis Linn.) in obese Rat induced by high fat diet. The extracts
were administered orally for 21 days. Body weight gain, Body Mass Index,
circumference of abdomen and waist, skinfold, serum cholesterol as well as white
adipose tissue were measured weekly for 28 days. All parameters of obesity showed to
be decreased which was comparable to orlistat. Thus it was concluded that the extract
has potency as antiobesity.
Keywords: Petai, obese, body mass index, rats, high fat diet
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