Technical Alert

Call for Comment
Expression of the enzymatic units for bromelains

Dear Member,

Call for comment — Enzymatic units for bromelains — due to CHC by COB Thursday, 24 October

Over a number of years the Therapeutic Goods Administration (TGA) and the complementary medicines
industry have recognised difficulties in appropriately quantifying the activity of enzymes used as active
ingredients in listed medicines. One difficult aspect has been in establishing an appropriate unit for the
enzyme activity of the improved ingredient ‘bromelains’ (Australian Approved Name).

As such the CHC seeks industry feedback on the below proposal to assist in the resolution of this issue.

Bromelain is an enzyme that is extracted from the stem or fruit of the pineapple plant (Ananas comosus,
family Bromeliaceae). Currently the TGA eBusiness Services (eBS) only allows the quantity of the ingredient
to be expressed in milligrams (mg). However, based on past consultation with industry, the expression of
its content on a ‘per mg’ basis is unsatisfactory, particularly as the material available commercially is highly
variable in terms of enzyme (therapeutic) activity.

There are currently no TGA recognised default standards, nor a TGA compositional guideline, to provide
clarity to sponsors as to how to express the biological activity of bromelains. Of the scientific literature the
following variety of designations are used: Martindale makes reference to ‘Rorer’ unit of protease activity
and Commission E cites ‘FIP’ units of bromelain activity. Bromelain activity has also been described in
terms of ‘milk clotting unit’ (MCU), ‘gelatin digesting unit’ (GDU) and ‘papain unit’ (PU).

Most relevantly papain unit is specified for bromelain by the joint FAO/WHO Expert Committee on Food
Additives (JECFA) (Attachment 1) and the Food Chemical Codex (FCC) (Attachment 2). This is also the unit
adopted by Health Canada in its monograph for ‘stem bromelain’ and ‘fruit bromelain’ (Attachments 3-4).

Previous discussions with the OCM/Industry Consultative Group (OICG) on the use of papain units was not
resolved, and industry has indicated that GDU is often used for material supplied in Australia.

A recent TGA review has again recommended that papain unit (PU) be used as the enzymatic unit for
bromelains in the eBS. One papain unit is defined as the quantity of enzyme that liberates the equivalent of
1 ug of tyrosine per hour under the conditions of the assay (FCC).

ACTION - Members are asked to provide comment on the TGA proposal to adopt PU as the unit of
enzymatic activity for ‘bromelains’, noting that there is a simple conversion factor that can be applied to

quantities expressed as GDU. Your feedback by Thursday, 24 October would be appreciated.

For further information contact: Emma Burchell on 0451 681 663 or Emma.Burchell@chc.org.au
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PROPOSED METHOD FOR SPECIFICATION OF BROMELAIN ACTIVITY

Proteolytic Activity; Plant
(Sourced from “FAQ JECFA Monographs 1: COMBINED COMPENDIUM OF FOOD

ADDITIVE SPECIFICATIONS..., http://www.fao. org/docrep/009/20691¢/AC691EQ7 htm,
viewed 5 May 2008) '

Scope

This procedure is designed for the determination of the proteolytlc activity of papam, ficin
and bromelam

Prin c1pl ,

. The assay is based on a 2 60 min proteolytic hydrolysis of a casein substrate at pH 6.0 and 40°,
Unhydrolyzed substrate is precipitated with trichloroacetic acid and removed by filtration;
solubilized casem is then measured spectrophotometrically. ‘

Reagents and Solution

Sodium phosphate solution (0.05 M): Transfer 7. 1gof anhydrous dibasic sodium phosphate
into a 1000-ml volumetric flask, dissolve in about 500 ml of water, dilute to volume with.
water, and mlx Add 1 drop of toluene as preservative.

Citric acid solutzon (0.05 M) ‘Transfer 10.5 g of citric acid monohydrate into a 1,000-ml
volumetric flask, dissolve in about 500 ml of water, dilute to voleme with water, and mix.

Add 1 drop of toluene as prescrvatwe

Phosphate-cysteine-EDTA byffer solution: Dissolve 7.1 g of anhydrous dibasic sodium

" phosphate in about 800 ml of water, and then dissolve in this solution 14.0 g of disedium
EDTA dihydrate and 6.1 g of cysteine hydrochloride monohydrate. Adjust to pH 6.0 140.1
with 1 N hydrochloric acid or 1 N sodium hydroxide, then transfer into a 1,000-ml volumetnc

flask, dilute to volume with water, and mix.

o Trichloroacetic acid solutzon' Dissolve 30 g of trichloroacetic acid in 100 ml of water.

Casein substrate solution DISpeL'SG 1 g (moisture-free basis) of Hammarsten casein or
equivalent in 50 ml of Sodium Phosphate Solution, and heat for 30 min in a boiling water
bath, with occasional shaking, Cool to room temperature, and with rapid and continuous
shaking, adjust to pH 6,0 £0.1 by the addition of citric-acid solution.

Note: Rapid and continvous, agitation during the addition prevents casein precipitation.
Quiantitatively transfer the mixture into a 100-m} volumetric flask, dilute to volume with
water; and mix., '

Stock standard solution: Transfer 100.0 mg of USP Papain Reference Standard into a 100-ml
volumetric flask, dissolve and dilute to volume with Phosphate-Cysteine-EDTA Buffer

Solution, and mix.




Diluted standard solutions: Pipet 2,3, 4, 5,6 and 7 ml of Stock Standard Solution info a
series of 100-m1 volumetric flasks, dilute each to volume with Phosphate~Cysteme-EDTA
Buffer Solution, and mix by mverslon

Test solution. Prepare a solution from the enzyme preparation so that 2 ml of the final
dilution will give an absorbance in the Procedure between 0.2 and 0.5. Weigh the sample
accurately, transfer it quantitatively to a glass mortar, and triturate with Phosphate-Cysteine- .
EDTA Buffer Solution, Transfer the mixture quantitatively into a volumetric flask of
appropriate size, dilute to volume with Phosphate-Cysteine-EDTA Buffer Solution, and mix.

Procedure

Pipet 5 ml of Casein Substrate Solution into each of a series of 25 x 150 mm test tubes,
allowing three tubes for the enzyme unknown, six for a papain standard curve, and nine for
enzyme blanks, Equilibrate the tubes for 15 min in a water bath maintained at 40°+0.1°. At
zero time, rapidly pipet 2 ml of each of the Diluted Standard Solutions, and 2-ml portions of
the Test SOlllthIl into the equilibrated substrate, starting the stopwatch at zero time. Mix

~ each by swirling, stopper and place the tubes back in the water bath. After 60.0 min, add 3 ml
of Trichloroacetic Acid Solution to each tube. (Cawution: Do not use mowth suction). Mix

- each tube immediately by switling.

Prepare enzyme blanks containing 5.0 ml of Casein Substrate Solution, 3.0 ml of
Trichloroacetic Acid Solution, and 2.0 ml of one of the appropriate Diluted Standard
Solutions or the Test Solution.

Return all tabes to the water bath, and heat for 30.0 min allowing the precipitated protein to
coagulate completely, Filter each mixture through Whatman No. 42, or equivalent, filter
paper, discarding the first 3 m! of filtrate. The subsequent filtrate must be perfectly clear,
Determine the absorbance of each filtrate in a 1-cm cell at 280 nm with a suitable

_ spectrophotometer, against its respective blank.,

Calculation

One papain unit (PU) is defined in this assay as that quantity of enzyme that liberates the
equivalent 6f 17ig of tytosine per h, under the conditions of the assay. Prepare a standard
curve by plotting the absorbances of filtrates from the Diluted Standard Solutions against the
corresponding enzyme concentrations, in mg/ml. By intetpolation from the standard curve,

- obtain the equivalent concentration of the filtrate from the Test Solution, Calculate the
activity of the enzyme preparation taken for analysis as follows:

PU/mg = (A xCx 10)/W

in which

A is the activity of USP Papain Reference Standard, in PU permg,
- Cis the concentration, in mg per ml, of Reference Standard from the standard curve,
equwalent to the enzyme unknown,
10 is the total volume, in ml, of the final incubation mixture, and
- W is the weight, in mg, of original enzyme preparation in the 2-ml atiquot of Test Solunon
added to the incubation mixture.
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1330 / Appendix V / General Tests and Assays

Calculate the activity for each Phytase Reference
Preparation:

(Ax % /(30 x R x E) = FTU/g,

"in which Ag equals the corrected absorbance of the Phytase

Standard Solution; f equals the total dilution factor of the
reference preparation; 30 equals the incubation time, in
min; R equals sample weight, in g; E equals average of D
factors; W equals the weight of potassium dihydrogen phos-
phate, in g; and MW equals the molecular weight of potas-
sium dlhydrogen phosphate, 136.09 (g/mol).

PI.ANT PROTEOLYTIC ACTIVITY

Application and Principle This procedure is used to
determine the proteolytic activity of papain, ficin, and
bromelain, The assay is based on a 60-min proteolytic hy-
drolysis of a casein substrate at'pH 6.0 and 40°. Unhydro-
lyzed substrate is precipitated with trichloroacetic acid and -
removed by filtration; solubliized casein is then measured
spectrophotometrically.

Reagents and Solutlons

Sodium Phosphate Solution (0.05 M) Transfer 7.1 g of an-
hydrous dibasic sodium phosphate into a 1000-mL volumet-
ric flask, dissolve in about 500 mL of water, dilute to vol-
ume with water, and mix. Add 1 drop of toluene as a
preservative,

Citric Acid Solution (0 05 M)- Transfer 10.5 g of citric acid
monohydrate into a 1000-mL volumetric flask, dissolve in
about 500 mL of water, dilute to volume with water, and
mix,’Add 1 drop of toluene as a preservative, -

Phosphate—Cysteine~EDTA Buffer Solutlon Dissolve 7.1 g of

" anhydrous dibasic sodium phosphate in about 800 mL of
. water, and then dissolve in this solution 14,0 g of disodium

EDTA dihydrate and 6.1 g of cysteine hydrochloride

monohydrate.
Adjust to pH 6.0 £ 0.1 wvth 1 N hydrochloric acid or TN
sodium hydroxide, then transfer into a 1000-mL volumetnc

flask, dilute to volume with water, and mix. .

Trichloroacetic Acid Solution Dissolve 30 g of trichloroace-
tic acid in 100 mL of water.

Casein Substrate Solution Disperse 1g (moisture-free ba-
sis) of Hammarsten-grade casein (United States Biochemical
Corp., Catalog No. 12840, or equivalent) in 50 mL of So-
dium Phosphate Solution, and heat for 30 min in a boiling

‘water bath, with accasional agitation. Cool to room temper-

ature, and.with rapid and continuous agitation, adjust to pH
6.0+ 0.1 by the addition of Citrlc Acid Solution.
[NoTe—Rapid and continuous aAgltation during the ad-
dition prevents casein precipitation,] ,
Quantitatively transfer the mixture into a 100-ml volumetric
flask, dilute to volume -with water, and mix,

Stock Standard Solution Transfer 100,0 mg of USP Papain
Reference Standard into a 100-mL volumetric flask, dissolve,

p“‘“‘CL C,[\ WA & V\’[L l
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and dilute to volume with Phosphate-Cysteine-EDTA Buffer
Solution, and mix.

Diluted Standard Solutions Pipet 2, 3, 4, 5, 6 and 7 mL
of Stock Standard Solution into a series of 100-mL volumetric
flasks, dilute each to volume with Phosphate-Cysteine—-EDTA

- Buffer Solution, and mix by Inversion.

Test Solution Prepare a solution from the enzyme prepa-
ration so that 2 mL of the final dilution will give a AA in the
Procedure between 0.2 and 0.5, Weigh the sample accu-
rately, transfer it quantitatively to a glass mortar, and tritu-
rate with Phosphate-Cysteine~-EDTA Buffer Solution. Transfer
the mixture quantitatively into a volumetric flask of appro-
priate size, dilute to volume with Phosphate-Cysteine-EDTA
Buffer Solution, and mix,

Procedure Pipet 5 mL of Casein Substrate Solution into
each of a series of 25- X 150-mm test tubes, allowing three
tubes for the enzyme unknown, six for a papain standard
curve, and nine for enzyme blanks. Equilibrate the tubes for
15 min in a water bath maintained at 40° + 0.1°. Starting
the stopwatch at zero time, rapidly pipet 2 mL of each of
the Diluted Standard Solutions, and 2-mL portions of the Test
Solution, into the equilibrated substrate, Mix each by
swirling, stopper, and place the tubes back in the water
bath. After 60.0 min, add 3 mL of Trichloroacetic Acld Solu-
tlon to each tube. Immediately mix each tube by swirling.

Prepare enzyme blanks containing 5.0 ml of Casein Sub- -
strate Solution, 3.0 mL of Trichloroacetic Acid Solutlon, and
2.0 mL of one of the appropriate Diluted Standard Solutions
or the Test Solution,

Return all tubes to the water bath, and heat for 30.0 min,
allowing the precipitated protein to coagulate completely.
Filter each mixture through Whatman No. 42, or-equivalent,
filter paper, discarding the first 3 mL of filtrate. The subse-
quent filtrate must-be perfectly ‘clear, Determine the absorb-
ance of each filtrate in a 1-cm cell at 280 nm, with a suita-
ble spectrophotometer, agalnst its respective blank.

Calculation One papain unit (PU) is defined in this assay

as that quantity of enzyme that liberates the equivalent of 1

pg of tyrosine per h under the conditions of the assay.
Prepare a standard curve by plotting the absorbances of

* filtrates from the Diluted Standard Solutions against the cor-

responding enzyme concentrations, in mg/mlL. By interpola-
tion\from the standard curve, obtaln the equivalent concen- .
tration of the filtrate from the Test Solution,

Calculate the activity of the enzyme preparation taken for
analysis as follows:

PU/mg = (A x C x 10)/W

in which A is the activity of USP Papain Reference Standard,
in PU per mg; C is the concentration, in mg/mL, of Refer-
ence Standard from the standard curve, equivalent to the
enzyme unknown; 10 is the total volume, in mL, of the final
incubation mixture; and W is the weight, in mg, of original
enzyme preparation in the 2-ml. aliquot of Test Solution
added to the incubation mixture,

~ Copyright (¢) 2013 The United States Pharméoépeial Convention. All rights reserved.
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{’IBSTEOLYTIC ACTIVITY, BACTERIAL

Application and Principle This procedure is used to
determine protease activity, expressed as PC units, of prepa-
rations derived from Bacillus subtills var. and Baclllus )
licheniformis var, The assay Is based on.a 30-min proteolytic
hydrolysis of casein at 37° and pH 7.0. Unhydro-

lyzed casein is removed by filtration, and the solubilized ca-
sein is determined spectrophotometncally

Reagents and Solutions

Casein Use Hammarsten-grade casein (United States Bio-
chemical Corp., Catalog No. 12840, or equivalent).

Tris Buffer (pH 7.0) Dissolve 12.1 g of enzyme-grade (or
equivalent) tris(hydroxymethyl)aminomethane in 800 mL of
water, and titrate with' 1 N hydrochloric acid to pH 7.0.
Transfer, into a 1000-mL volumetric flask, dilute to volume
‘with water, and mix,

TCA Solution Dissolve 18 g of trichloroacetic acid and 19
g of sodium acetate trihydrate in 800 mL of water in a
1000-mL volumetric flask, add 20 mL of glaclal acetic acid,
_ dilute to volume with water, and mix.

Substrate Solution Dissolve 6,05 g of enzyme-grade
tristhydroxymethyl)aminomethane in 500 mL of water, add
8 mL of 1 N-hydrochloric acid, and mix. Dissolve 7 g of
Casein in this solution, and heat for 30 min in a boiling
water bath, stirring. occasionally,

Cool to room temperature, and adjust to pH 7.0 with 0.2
N hydrochloric acid, adding the acid slowly, with vigorous
stirring, to prevent precipitation of the casein. Transfer the
mixture into a 1000-mL volumetric flask, dilute to volume |
with water, and mix,

Sample Preparation Using Tris Buffer, prepare a solution of
the sample enzyme preparation so that 2 mL of the final
dilution will contain between 10 and 44 bacterial protease
units,

Procedure Pipet 10.0 mb of the Substrate Solution into
each of a series of 25- x 150-mm test tubes, allowing one
tube for each enzyme test, one tube for each enzyme blank,
and one tube for a substrate blank. Equilibrate the tubes for
15 min in a water bath maintained at 37° + 0,1°,

Starting the stopwatch at zero time, rapidly pipet 2,0' mL
of the Sample Preparation into the equilibrated substrate.
Mix, and replace the tubes in the water bath.Add 2 mL of
Tris Buffer (instead of the Sample Preparation) to the sub-
strate blank, After exactly 30 min, add 10 mL of TCA Solu-
tion to each enzyme incubation and to the substrate blank
to stop the reaction. Heat the tubes in the water bath for an
additional 30 min to allow the protein to coagulate
completely.

At the end of the second heating period, shake each tube
vigorously, and filter through 11-cm Whatman No. 42, or
equivalent, filter paper, discarding the first 3 mL of filtrate,

[Note—The filtrate must be perfectly clear.]

Determine the absorbance of each sample filtrate in a T-cm
cell, at 275 nm, with a suitable spectrophotometer, using
the filtrate from the substrate blank to set the instrument at
zero, Correct each reading by subtracting the appropriate

General Tests and Assays / Appendix V / 1331

enzyme blank reading, and record the value so obtained as
Au.

Standard Curve Transfer 100.0 mg of L -tyrosine, chro-
matographic-grade or equivalent (Aldrich Chemical Co.),
previously dried to constant weight, to a2 1000-mL volumet-
ric flask. Dissolve in 60 mL of 0.1 N hydrochloric acid.

~ When completely dissolved, dilute the solution to volume

with water, and mix thoroughly. This solution contains 100
ug of tyrosine in 1.0 mL, Prepare three more dilutions from
this stock solution to contain 75.0, 50.0, and 25,0 ug of
tyrosine per mL. Determine the absorbance of the four solu-
tions at 275 nm in a 1-cm cell on a suitable spectrophotom-
eter versus 0,006 N hydrochloric acid. Prepare a plot of ab-
sorbance versus tyrosine concentration.

Calculation One bacterial protease unit (PC) is defined

-as that quantity 'of enzyme that produces the equivalent of

1.5 pg/mL of L-tyrosine per min under the conditions of the
assay.
From the Standard Curve, and by interpolation, determine

“the absorbance of a solution having a tyrosine concentration

of 60 ng/mL. A figure close to 0,0115 should be obtained,
Divide the interpolated value by 40 to obtain the absorb-

ance equivalent to that of a solution having a tyrosine con-
centration of 1.5 ug/mL, and record the value thus derived

- as As

Calculate the activity of the sample enzyme preparation
by the equation

PC/g = (Au/As) x (22/30W)

. in which 22 is the final volume, in mL, of the reaction mix-

ture; 30 is the time, in min, of the reaction; and W is the

weight, in g, of the original sample taken.

" PROTEOLYTIC ACTIVITY, FUNGAL (HUT)

Application and Principle This procedure Is used to
determine the proteolytic activity, expressed as hemoglobin
units on the tyrosine basis (HUT), of preparations derived

- from Aspergillus oryzae var. and Aspergllius niger var., and it

may be used to determine the activity of other proteases at
pH 4,7, The test is based on the 30-min enzymatic hydroly-
sis of a hemoglobin substrate at pH 4.7 and 40°, Unhydro-
lyzed substrate is precipitated with trichloroacetic acid and,
removed by filtration. The quantity of solubilized hemoglo-
bin in the filtrate is determined spectrophotometncally

Reagents and Solutions

Hemoglobin Use Hemoglobin Substrate Powder (Sigma
Chemical Co., Catalog No. H2625) or a similar high-grade
material that is completely soluble in water,

Acetate Buffer Solution Dissolve 136 g of sodium acetate
(NaCzH302:3H;0) in sufficient water to make 500 mL. Mix
25,0 mL of this solution with’50,0 mL of 1 M acetic acid,
dilute to 1000 mL with water, and mix. The pH of this
solution should be 4.7 + 0.02.

Substrate Solution Transfer 4.0 g of the Hemoglob/n into a
250-mL beaker, add 100 mL of water, and stir for 10 min to
dissolve, Immerse the electrodes of a pH meter in the solu-
tion, and while stirring continuously, adjust the pH to 1.7
by adding 0.3 N hydrochloric acid, After 10 min, adjust the

Copyright (¢} 2013 The United States Pharmacopsial Convention, All vights reserved,
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STEM BROMELAIN

This mono graph is intended to serve as a guide to industry for the preparation of Product Licence
Applications (PLAs) and labels for natural health product market authonzatlon It is not intended
to be a comprehensive review of the medicinal ingredient, .

- Notes
» Text in parentheses is additional optional mformauon Wthh can be included on the PLA and

product label at the applicant’s discretion,
» The solidus (/) indicates that the terms and/or the statements are synonymous. Either term or

statement may be selected by the applicant,

Date ' July 5, 2012

Proper name(s)

Stem bromelain {UBMB 1992)

Common name(s)

» Stem bromelain (IUBMB 1992)
». Pineapple stem bromelain (JTUBMB: 1992)
> Bromelam (IUBMB 1992)

Source matexlal(e)

Pmeapple (Ananas comosus (L.) Merr. var. comosus (Bromehaoeae)) stem (USDA 2011)

- Route(s) of administration

Oral

Dosage form(s)

» The acceptable pharmaceutical dosage forms include, but are not limited to capsules,

chewables (e.g. gumnies, tablets), liquids, powders, strips or tablets,
> This monograph is not intended to include foods or food- hke dosage forms such as bars,

chewing gums or beverages.




Use(s) or Purpose(s) " Statement(s) to the effect of:

Digestive enzyme

I)oee(s)

Subp opulatlon(s)

Adults (> 19 years)

Quantity(ies)

Dose information must include the quantitiés of both the enzyme preparation and its enzymatic
activity:

>

" Providing up to 1500 mg per day enzyme preparation, not to exceed 540 mg per dose

(Kerkhoffs et al. 2004; Walker et al. 2002; Singer et al 2001; Klein and Kullich 2000;
Gutfreund et al. 1978); and -

Enzyme activity providing up 0 1.3 x 108 FCC PU per day, not to exceed 4, 5 x 10" FCC PU
per dose (Glade et al, 2001; Gutfreund et al, 1978).

Notes

e

One papain unit (PU) is . defined as that quantlty of enzyme that liberates the equivalent of 1
ug of tyrosine per hour under the conditions of the assay (FCC 8).
One gelatin digestion unit (GDU) is approxm:ately equivalent to 1.5 x 10* FCC papain unit

. (1 GDU = 1.5 x 10* FCC PU).

For multi-ingredient products containing both papain and bromelain (fruit and/or stem), the
combined proteolytic activity should not exceed the maximum proteolytic act1V1ty of 2.0 x
107 FCC PU per day (as per the NHPD Bromelain, Fruit ‘monograph),

Directions for use

Take with food/meal.

Duration of use

"For prolonged use, consult a health care practitioner,

Risk information Statement(s) to the effect of:

Caution(s) and warning(s)

S

If you are pregnant of breastfeeding, consult a health care practitioner I;rior to use.

‘Stem bromelain Page 2 of 5 .

Canadd



» If you have a gastrointestinal lesion/ ulcer, are taking an anticoagulant/ blood thinner, anti-
inflammatory or antibiotic, or are having surgery, consult a health care practitioner prior to
use (Martindale 2011; Brinker 2010; Blumenthal et al. 2000).

Contraindication(s)
No statement required.

Known adverse reaction(s)

» Hypersensitivity/allergy has been known to occur, in which case discontinue use (Martindale
2011; Brinker 2010; Murray and Pizzorno 2006; Blumenthal et al. 2000; Baur and Fruhmann

1979).
» Nausea, vomiting, and diarrhoea have been known to occur, in which case discontinue use

(and consult a health care practitioner) (Martindale 2011; Brien et al. 2006; Blumenthal et al.
2000).

Non-medicinal ingredients

Must be chosen from the current NHPD Natural Health Products Ingredients Database and must
meet the limitations outlined in the database.

Specifications

» The finished product must comply with the minimum specifications outlined in the current

NHPD Compendium of Monographs.
» Details of the manufacturing of the enzyme at the raw material stage should include

fermentation medium and the isolation process of the medicinal ingredient,
» The specifications must include testing for enzymatic activity of the medicinal ingredient at
appropriate stages of formulation and manufacturing using the assay outlined in the current

Food Chemicals Codex (FCC):
PLANTPROTEOLYTIC ACTIVITY. :

» Where published methods are not suitable for use, manufacturers will use due diligence to
ensure that the enzymes remain active to the end of the shelf life indicated on the product

label.
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FRUIT BROMELAIN .

This monograph is intended to serve as a guide to industry for the preparation of Product Licence
Applications (PLAs) and labels for natural health product market authorization. It is not intended
. tobea comprehensive review of the medicinal ingredient.

Notes
» Text in parentheses is additional optlonal information whlch can be included on the PLA and

product label at the applicant’s discretion,
» The solidus (/) indicates that the terms and/or the statements are synonymous. Either term or

statement may be selected by the applicant.
Date Tuly 5, 2012

Proper name(s)

Pruit bromelain (TUBMB 1992)

Common name(s)
» Fruit bromelain (TUBMB 1992)

» Pineapple fruit bromelain JUBMB 1992)
» Juice bromelain (TUBMB 1992)

Source material(s)

Pineapple (Ananas comosus (L.) Merr. var, comosus (Bromeliaceae)) Fruit (USDA 2011)

Route(s) of administration

Oral

Daosage’ forﬁn(s)'

» The acceptable pharmaceutical dosage forms include, but are not limited to capsules,

chewables (e.g. gummies, tablets), liquids, powders, strips or tablets.
» This monograph is not infended to include foods or food—hke dosage forms such as bars,

chewing gums or beverages.
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Use(s) or Pui‘pose(s) - Statement(s) to the effect of:

Digestive enzyme

Dase(s)

Subpopulation(s)

Adults (> 19 years)

»

" Quantity(ies) |

Dose information must include the quantities of both the enzyme preparation and its enzymatic
- activity:

Providing up to 600 mg per day enzyme preparation, not to exceed 300 mg per dose
(Kerkhoffs et al. 2004; Walker et al. 2002; Singer et al. 2001; Klein and Kullich 2000;
Gutfreund et al. 1978), and .

Enzyme activity providing up to 2.0 x 10’ FCC PU per day, not to exceed 1. 0 x 107 FCC PU
per dose (Glade et al. 2001; Gutfreund et al. 1978).

Notes

>

One papain unit (PU) is defined as that quantity of enzyme that liberates the equivalent of 1

" pg of tyrosine per hour under the conditions of the assay (FCC 8),

One gelatin dlgesnon unit (GDU) is approxnnately equivalent to 1.5 x 10* FCC papain unit
(1 GDU = 1.5 x 10* FCC PU). ‘

For multi-ingredient products containing both papain and bromelain (fruit and/or stem), the
combined proteolytic activity should not exceed the max1mum proteolytic activity of 2.0 x
107 FCC PU per day.

Direction(s) for use

Take with food/meal.

Duration of use

For prolonged use, consult a health care practitioner.

Risk information Statement(s) to the effect of:

>

~ Caution(s) and warning(s)

If you are pregnant or breastfeeding, consult a health care practitioner prior to use.
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» If you have gastrointestinal lesions/ulcers, are taking anticoagulant agents, anti—inﬂammatbry
agents or antibiotics or before having surgery, consult a health care practitioner prior to use
(Martindale 2011; Brinker 2010; Blumenthal et al. 2000).

Contraindication(s)
No statement required.

Known adverse reaction(s)

» Hypersensitivity/allergy has been known to occur, in which case discontinue use (Martindale
2011; Brinker 2010; Murray and Pizzorno 2006; Blumenthal et al, 2000; Baur and Fruhmann-

1979).
» Nausea, vomiting, and diarrhea have been known to occur, in which case discontinue use

(and consult a health care practitioner) (Martindale 2011; Brien et al. 2006; Blumenthal et al.
2000). ‘

Non-medicinal ingredients

Must be chosen from the current NHPD Natural Health P) oducts Ingredients Database and must
meet the limitations outlmed in the database.

Specifications

» The finished product must comply with the minimum specifications outlined in the current

NHPD Compendium of Monographs.
» Details of the manufacturing of the enzyme at the raw material stage should include

fermentation medium and the isolation process of the medicinal ingredient.
» The specifications must include testing for enzymatic activity of the medicinal ingredient at
appropriate stages of formulation and manufacturing using the assay outlined in the current

Food Chemicals Codex (FCC):

PLANT PROTEOLYTIC ACTIVITY,
» Where published methods are not suitable for use, manufacturers will use due diligence to

ensure that the enzymes remain active to the end of the shelf life indicated on the product
label.

References cited

Baur X, Fruhmann G. Allergic reactions, including asthma, to the pineapple protease bromelain
following occupational exposure, Clinical Allergy 1979;9(5):443-450.

Blumenthal M, Goldberg A, Brinckmann J, editors. Herbal Medicine: Expanded Commission E
Monographs. Boston (MA): Integrative Medicine Communications; 2000,

fruit bromelain Page 3 of 5

Canadid




Brien 8, Lewith G, Walker AF, Middleton R, Prescott P, Bundy R, Bromelain as an adjunctive
treatment for moderate-to-severe osteoarthritis of the knee: a randomized placebo~controlled
pilot study. QIM: An International Journal of Medicine 2006;99(12): 841-850.

Brinker F. Final Updates and Additions to Herb Contraindications and Drug Interactions, 3rd
edition [Internet]. Sandy (OR): Eclectic Medical Publications. [Last update July 13, 2010;
Accessed 2012 March 28]. Available from;

http://www.eclecticherb.com/emp/updatesHCDI. html

FCC 8: Food Chemicals Codex. Eighth edition, Rockville (MD) The Umted States
Pharmacopeial Convention; 2012.

Glade MJ, Kendra D, Kaminski MV. Improvement in protein utilization in nursing-home
patients on tube feeding supplemented with an enzyme product derived from Aspergillus niger
and bromelain. Nutrition 2001;17(4):348-350.

Gutfreund AR, Taussig ST, Morris AD, Effect of oral bromelain on blood: pressure and heart rate
of hypertensive patients. Hawaii Medical Journal 1978;37(5):143-146.

TUBMB 1992: TUBMB Enzyme Nomenclature [Internet]. London (GB): Queen Maty, University
of London. [fruit bromelain: CAS 9001-00-7, EC 3.4.22.33 created 1965 as EC 3.4.4.24,
transferred 1972 to EC 3.4.22.4, part transferred 1992 to EC 3.4.22.33; Accessed 2012 March
28]. Available from: http://www.chem.qmul.ac.uk/iubmb/enzyme/EC3/4/22/33 html )

Kerkhoffs GM, Struijs PA, de Wit C, Rahlfs VW, Zwipp H, van Dijk CN. A double blind,
randomised, parallel group study on the efficacy and safety of treating acute lateral ankle sprain
with oral hydrolytic enzymes. British Journal of Sports Medicine 2004;38;431-435.

Klein G, Kullich W. Short-term treatment of painful osteoarthritis of the knee with oral enzymes:
a randomised, double-blind study versus diclofenac. Clinical Drug Investigation 2000;19(1):15-
23,

Martindale 2011: Sweetman SC, editor, Martindale: The Complete Drug Reference [Internet].
London (GB): Pharmaceutical Press; 2012. [Bromelains: syn: EC 3.4.22.33, CAS: 9001-00-7,
latest modification 10 Oct 2011; Accessed 2012 March 28]. Available from
http://www.medicinescomplete.com

Murray MT, Pizzomo JE. Bromelain. In: Pizzomo JE, Murray MT, editors. Textbook of Natural
Medicine, Third edition, volume 1. St. Louis (MI): Churchill Livingstone Elsevier; 2006, p. 791-
. 795,

Singér F, Singer C, Oberleitner H, Phlogenzym versus diclofenac in the treatment of activated .

osteoarthritis of the knee. A double-blind prospective randomized study. International Journal of
Immunotherapy XVII 2001; (2/3/4) 135-141.

fruit bromelain Page 4 of 5

Canadi



USDA 2011: United States Department of Agmculture Agricultural Research Service, National
Genetic Resources Program, Germplasm Resouices Information Neétwork (GRIN) [Internet].
Beltsville (MD): National Germplasm Resources Laboratory. [Ananas comosus (L.) Merr. var.
comosus (Bromeliaceae); last updated 16-Jun-2011; Accessed-2012 March 28]. Available from:

http://www.ars-grin.gov/cgi-bin/npgs/html/tax_search.pl

Walker AF, Bundy R, Hicks SM, Middleton RW. Bromelain reduces mild acute knee pain and
improves well-being in a dose-dependent fashion in an open study of otherwise health adults,

Phytomedicine 2002;9:681-686.

References reviewed

Baur X. Studies on the specificity of Human IgE-antibodies to the plant proteases papain and
_bromelain. Clinical & Experimental Allergy 1979;9(5):451-457. .

* Berardi RR, Kroon LA, McDermott JH, Newton GD, Oszko MA, Popovich NG, Remington TL,
Rollins CJ, Shimp LA, Tietze KJ, editors. Handbook of Nonprescription Drugs: An Interactive
Approach to Self-Care, 15th edition. Washington (DC): APhA Publications; 2006.

Evidence for Quality of Finished Natural Health Products, Version 2.0 [Internet]. Ottawa (ON):
Natural Health Products Directorate, Health Canada, 2007 [Accessed 2011 August 2]. Available
from: http://www.hc-sc.gc.ca/dhp-mps/prodnatur/legislation/docs/eq-paq-eng.php -

Repchinsky C, editor-in-chief, Patient Self-Care: Helping Patients Make Therapeutic Ch01ces
1st edition. Ottawa (ON): Canadian Pharmacists Association; 2002,

fruit bromelain Page 50f5

Canada







	Call for comment - Expression of the enzymatic units for bromelains - October 2013
	Technical papers on the expression of enzymatic units for bromelains - October 2013

