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Pullulan is manufactured using a fermentation 
process that is in compliance with good manufac-
turing practices.  After completion of fermentation 
and filtration, cell-free filtrate is further purified by 
deionization and decolorization prior to concen-
tration and drying.  Dried Pullulan is pulverized to a 
specific particle size and packaged in PE bags (net 10 
kg), which are placed in cardboard boxes.

Name:　Poly[6)-α-D-glucopyranosyl-(1→4)-α-D-gluco-
　　　 pyranosyl-(1→4)-α-D-glucopyranosyl -(1→]
Chemical formula: (C18H30O15)n
CAS #: 9057-02-7                    　

Pullulan is a water soluble polysaccharide commercially produced from a selected 
non-GMO strain of                                                  using starch syrup as the substrate. 
 It is produced from non-animal source material.  Pullulan consists of maltotriose 
units (α-1,4-linked glucose molecules) polymerized by α-1,6-glucosidic bonds, 
which  forms a stair-step-type structure.

Pullulan is an edible linear polysaccharide with unique characteristics such as exceptional adhesiveness, binding 
and film-forming properties, making it highly useful for innovative new food products.

Specifications 

  Specifications subject to change.

Description

Loss on drying

pH

Particle size

White to light yellowish white powder and
odorless or a slight characteristic odor
 

5.0 ～ 7.0 (10% solution) 

not more than 6.0% 

Viscosity

not more than 1.70 mm 

100 ～ 180 mm2/s (10%, 30 ℃ ) 

Aureobasidium pullulans



Physical properties

Viscosity of Pullulan solutions in the presence of metal salts

Viscosity of Pullulan solutions at each pH before and after heating

◆Digestibility

Functional  properties

Binding properties using almonds and cookies
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◆Lubricity and adherence
In solution Pullulan is  a Newtonian fluid with 
excellent lubricity and adherence, in spite of low 
viscosity.  This makes Pullulan highly useful for foods 
requiring thickening.

◆Stability
As compared to other polysaccharides, Pullulan 
solutions do not gel and have a lower viscosity.  The 
viscosity of Pullulan solutions are stable even when 
metal salts are added.  Prolonged heating at pH 3 
leads to a decrease in viscosity, which is indicative of 
a hydrolytic depolymerization.

◆Binding property
Pullulan is effective at binding ingredients in finished 
products, such as granola bars.  Pullulan can also be 
used as a binding agent in granulation and tablet 
formulations.  It has lower friability than gum arabic 
even at a lower concentration, which is important in 
the handling and transportation of finished tablets.

Tablets were made using glanulated microcrystalline trehalose, 
sugar ester, and Pullulan or gum arabic.  The friability test was 
carried out with a friabilator at 22 rpm for 4 min.

Whole almonds were soaked in a 1% Pullulan solution for 10 
seconds. The excess solution was drained, and the almonds were 
placed on the cookies, and baked in an oven.  The samples shown 
above were shaken mechanically in a container for 30 seconds 
(approximately 90 shakes). 

Pullulan is poorly digested and is listed as having an 
energy conversions factor of 2 kcal/g (Japanese 
Ministry of Health and Welfare Notice, 1999).

◆Solubility
Pullulan is freely soluble in water, and practically 
insoluble in ethanol (99.5).

Pullulan and gum arabic friability test

Pullulan 0.25%Gum arabic 2%FeCl2
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Pullulan solutions have  high adhesiveness, providing 
added value in dressings and sauces.

Breaking strength of Pullulan almond bar

Functional  properties
■Adhesiveness

Film-forming  properties

●Pullulan film properties include:
1. Highly water soluble (insoluble in oils)
2. Edible
3. Odorless and flavorless
4. Low oxygen permeability
5. Excellent luster and transparency
6. Excellent printability

Tensile strength (MPa)※

Coefficient of extension (%)※

Elastic modulus (MPa)※

Pensile hardness 

Friction factor 

Polyvinyl alcoholPullulan

Comparison of film properties

Film thickness: 30 μm ※25℃, 75% RH

Oxygen permeability of various films

Film thickness: 30 μm

Breaking strength（N/cm）
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15 g of crushed almonds were added to 20 mL of 10% solutions of 
Pullulan or three other polysaccharides.  After 10 seconds the 
excess solutions were drained, and the coated almonds were 
formed into bars in a 1×1.5×5 cm container.  The bars were dried 
at 40℃ for 6 hours before testing the breaking strength using a 
rheometer. 

A special feature of  Pullulan is that it can be made 
into an edible, transparent film.  Pullulan film is highly 
adaptable and has numerous applications in food and 
pharmaceutical development, as well as industrial 
use.  Pullulan film is useful for product development 
as it can be formulated with multiple ingredients, 
such as colors, flavors, aromas and functionally active 
ingredients.  Also other thickeners can be added for 
texture control.

Adhesiveness was calculated from the weight of the solution that 
adhered to a glass stick dipped in the 0.25% xanthan gum solutions 
formulated with 0-4% Pullulan.
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◆ Binding agent  for sugar coatings

◆ Texture improvement (Soft candy)◆ Enhancement of water retention

◆ Thickening  agent

◆ Film-forming properties

◆ Glazing agent for processed sea food

Pullulan inhibits the release 
of water and helps maintain 
the texture of egg products.

Pullulan is useful as a thick-
ening agent in salad dress-
ings and sauces

Pullulan is an excellent multi-
purpose binder for sugar 
coatings because of its low 
v i scos i ty .   I t  p rov ides  a  
smooth coating that is resis-
tant to cracking. 

The high adhesiveness and low viscosity of Pullulan
make it excellent as a binding agent in such foods as
granola bars, and tablets and as a granulation aid.

Pullulan has exceptional film-forming properties.  It 
forms thin films that are transparent, oil resistant, 
have low oxygen permeability, and can also incorpo-
rate colors, flavors, aromas, and active ingredients.  
Pullulan film can also be printed on, which is useful 
for many kinds of novelty food applications.

Pullulan is a good glazing 
agent and can be used to 
create a transparent glaze.   It 
has good workability due to 
its low viscosity.

Pullulan application for food

Soft candy formulated with 
Pul lulan adheres less  to 
teeth.   The candy is soft but 
stable.

◆ Binding agent

A unique functional Polysaccharide
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It is the customers' responsibility to determine that the ingredient meets all legal 
requirements in the countries where it is used, and that it does not infringe on any 
third party patents.

Hayashibara Co., Ltd.
Nihon-Seimei Okayama Bldg. II Shinkan 
1-1-3 Shimoishii, Kita-ku, Okayama 700-0907, Japan 
(TEL/FAX)+81-86-224-4312/+81-86-233-2265
Please visit our website at  http://www.intl.hayashibara.co.jp/
for general information and inquiries.

Japan
NAGASE & CO., LTD.
Life & Healthcare Products Dept. Food Material Div.　 
Hayashibara Products Sec.
5-1, Nihonbashi-Kobunacho, Chuo-ku, Tokyo 103-8355, Japan 
(TEL/FAX) +81-3-3665-3823/+81-3-3665-3976 
dnfmhb@nagase.co.jp

Nagase (Europa) GmbH
Immermann str. 65C, 40210 Dusseldorf, Germany
(TEL/FAX) +49-211-866200/+49-211-3237068
hayashibara@nagase.de

Nagase(Europa) GmbH,　London Branch
The Cobalt Building 6.1, 19-20 Noel Street, London, 
W1F 8GW, United Kingdom
(TEL/FAX) +44-20-7170-4100/+44-20-7170-4380
hayashibara@nagase.de

Europe

Nagase America Corp. 
546 Fifth Avenue 16th Floor, New York, NY 
10036-5000, U.S.A. 
(TEL/FAX) +1-212-703-1340/+1-212-398-0687
hayashibara@nagase-nam.com

NAGASE DO BRASIL REPRESENTAÇÃO COMERCIAL LTDA.
Rua Cubatão, 86, 304 e 306, Vila Mariana CEP 
04013-000, São Paulo, SP  
 (TEL/FAX) +55-11-3251-3111/+55-11-3262-3451 
contato@nagasebrasil.com.br

North and South America

Nagase Singapore (Pte) Ltd.
600 North Bridge Road #11-01 Parkview Square 
Singapore 188778
(TEL/FAX) +65-63980088/+65-63980227
hayashibara@nagase.com.sg

South East Asia and Oceania

Nagase India Private Ltd.
312, Hubtown Solaris, N.S. Phadke Marg, Near East West 
Flyover, Andheri East, Mumbai 400 069, India
(TEL/FAX) +91-(22)-6681-8585/ + 91-(22)-6681-8508
hayashibara@nagase.co.in

Nagase (Thailand) Co., Ltd.　
14th Floor, Ramaland Building, 952 Rama IV Road, 
Khwaeng Suriyawongse, Khet Bangrak, Bangkok 
10500, Thailand 
(TEL/FAX) +66-2-632-7000/+66-2-632-7111
hayashibara@nagase.co.th

Nagase Business Management and Planning 
(Shanghai) Co., Ltd.
02, 7F Eco City, 1788 Nanjing Road(W), 
Shanghai, P.R. of China 200040
(TEL/FAX) +86-21-3360-7300/+86-21-3360-7337
hayashibara@nagase.cn

Nagase (Hong Kong) Ltd.
Suites 3901 & 3912-14, Tower 6, The Gateway,
Harbour City,9 Canton Road, Tsim Sha Tsui, 
Kowloon, Hong Kong, S.A.R., P.R. China
(TEL/FAX) +852-2302-7614/+852-2377-2720
nag.life-science-web@nagase.com.hk

Asia

Nagase Korea Corporation
Danam Bldg., 23F.10, Sowol-ro, Jung-gu, Seoul, 
Korea 100-704
(TEL/FAX) +82-(2)7348589/+82-(2)7348747
hayashibara@nagase.co.kr

Nagase (Taiwan) Co., Ltd.
16F, No.248, Sec.3, Nanking E.Rd., Taipei, Taiwan, R.O.C.
(TEL/FAX) +886-(2)27733668/+886-(2)27737288
ntcservice@nagase.com.tw


