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ABSTRACT

This review article discusses the analysis of ingredients with health care effects in health
food in Taiwan. The top 10 items on the list of registered health food products up to 2014 in
Taiwan are described, including monocolin K, w-3 fatty acids (eicosapentaenoic acid and
docosahexaenoic acid), B-glucans, inulin, catechins, oligosaccharides, resistant maltodex-
trin, amino acids, medium chain fatty acids, and polysaccharides. Some analytical
methods for the analysis of ingredients with health care effects are announced to the
public on the website of health food section of the Taiwan Food and Drug Administration
for the application and the postmarket surveillance of health food. Each application of
health food should include the appropriate analytical method for the analysis of the
ingredient or specific compound that has the health care effect, for the sake of quality
assurance. Self-management of each applicant is required for regulation, the reputation of

its own, and social responsibility to the consumers.
Copyright © 2015, Food and Drug Administration, Taiwan. Published by Elsevier Taiwan

LLC. Open access under CC BY-NC-ND license.

1. Introduction

“Health Food” is a legislative term used in Taiwan. The total
number of products designated as health foods from 1999 to
2014 is 310, including 50 health foods with specification
standards (Fig. 1) [1]. There are two tracks to apply to register a
health food. Track 1 is the application for individual case re-
view deliberated by the Health Food Advisory Committee,
including safety assessments (Table 1), health care effects
(Table 2), and quality stability. However, Track 2, for the
specification standard, skips the reviews of the Health Food
Advisory Committee due to the safety and health care effects
of the ingredients. Up to now, red mold rice and fish oil are the

two health food specification standards [2]. The management
system of health food in Taiwan, similar to that of Japan and
China, belongs to premarket registration [3—6]. Applications
should be deliberated by the Health Food Advisory Committee
which examine safety, effective efficiency, and evaluate the
stability of the ingredient with the health care effect.

The quality of ingredients with health care effect in health
foods should be assessed in order to ensure the health benefits
to the consumers. The ingredients with health care effects
should be qualified and quantitated. Therefore, appropriate
analytical methods for the ingredients with health care effects
are necessary to assess the compliance with specifications.
There are more than 100 items of ingredients with health care
effects in the 310 registered health food products up to 2014 in
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Fig. 1 — Number of permitted health foods from 1999 to
2014.

Taiwan. In the regulation of health food, it is necessary to
provide the analytical methods used to examine ingredients
with health care effects for each application, so that the
method may be recognized as having scientific reliability and
accuracy [7]. Because of the complexity and diversity of ma-
trixes, the available and reliable analytical methods for
various types of health food effects are not adequate for spe-
cific ingredient identification or composition confirmation.
The appropriate analytical methods of ingredients with health
care effects for each product application should be validated
and verified. The quality of ingredients with health care ef-
fects in health food is an issue of great concern.

2. Ingredients with health care effects

There are 13 health care effects announced by the competent
authority (Table 2). The experimental results represent the
health care effects of the complete health food product rather
than just a single compound or ingredient. Because of the
diverse properties, there are various ingredients with health
care effects in permitted health foods. However, for some
cases, the effective components cannot be clearly identified.
Thereby, the index compounds are presented for the quality
control of the product. This excludes the probiotics group, the
top 10 ingredients with health care effects: monacolin K, w-3

Table 2 — Thirteen health care effects of the permitted
health foods.

1. Modulating blood lipids

2. Improving gastrointestinal functions

. Regulating immune system

. Adjuvant modulating allergic constitution
. Protecting bone health

. Maintaining dental health

. Modulating blood sugar

. Protecting liver functions (chemically induced liver damage)
. Reducing body fat formation

10. Anti-weariness

11. Postponing aging

12. Adjuvant modulating blood pressure

13. Promoting iron absorption

O 00 N O Ul » W

Table 3 — Top 10 ingredients with health claim/index
compounds for quality control in permitted health foods.

Ingredient with health claim/ Number of permitted

index compound for quality health foods
control

Monacolin K 45
EPA and DHA 22
B-Glucan 18
Inulin 16
Catechins 13
Oligosaccharides 12
Resistant maltodextrin 9
Amino acids, medium fatty acids, 8

polysaccharides

DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid.

fatty acids (eicosapentaenoic acid and docosahexaenoic acid),
B-glucans, inulin, catechins, oligosaccharides, resistant
maltodextrin, amino acids, medium chain fatty acids, and
polysaccharides (Table 3). For the sake of postmarketing sur-
veillance of health foods, and the necessity of commonality
for the application, there are some analytical methods of
efficient compounds available to the public in the section on
health food analysis on the Taiwan Food and Drug Adminis-
tration (TFDA) website (Table 4) [8]. The availability of those

Table 1 — Categories of safety assessments.

Category Content Toxicity test

I The raw materials of the products are conventionally May be exempted under any of the circumstances
consumed and the product is in the form of commonly processed food; or  listed on the left
there is complete academic literature and reports on the toxicology and
safety, as well as records of consumption, of the product

I The raw materials of the product are conventionally consumed and the Genotoxicity study, 28-d feeding toxicity study
product is not in the form of commonly processed food

111 The raw materials of the product are not conventionally consumed Genotoxicity study, 90-d feeding toxicity study,

teratogenicity
v The raw materials of the product are not conventionally consumed and Genotoxicity study, 90-d feeding toxicity study,

contain carcinogen analogues

teratogenicity, carcinogenicity study, reproduction
study
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Table 4 — Analytical methods of the ingredients (index compounds/specific components) with health claims in health foods.

September 15, 2014

Effective index /
specific compound

Scope

Method

Attribute

Equipment/principle

DHA, EPA

Oleic acid, linoleic acid,
linolenic acid

Vitamin D

HMG-CoA inhibitor
(Monacolin K)

Citrinin

Catechins
B-carotene

Xylitol
Calcium

Inulin, fructan
b-glucans

Lactic acid bacteria

Bifidobacterium longum
Bifidobacterium lactis
Bifidobacterium breve
Bifidobacterium bifidum

Enterococcus faecalis

Streptococcus thermophilus

Fish oil

Food

Capsule, tablet, powder
Red mold powder, cereal
powder

Red mold powder, cereal
powder

Tea beverage

Algae powder

Chewing gum

Tablet, milk powder, liquid
milk

Beverage, powder food
Cereal food
Dairy product, milk powder,

capsule, tablet, powder,
crystalline powder

Method of test for eicosapentaenoic acid and
docosahexaenoic acid in fish oils. MOHW (Ministry of
Health and Welfare) Food No. 1021950329 Amended,
September 6, 2013

Method of test for fatty acids in food. MOHW Food No.
1021950978 Amended, November 28, 2013

Method of test for vitamin D in food. October 6, 2013
Red mold rice health food with specification standard.
DOH Food No. 0960406448 promulgated, December 24,
2007

Method of test for mycotoxin in foods — test of citrinin.

MOHW Food No. 1021950329 Amended, September 6, 2013
Method of test for catechins in drink. November 16, 2010

B-Carotene in supplements and raw materials reversed-
phase HPLC method. AOAC Official Method 2005.07
Method for test xylitol in chewing gum. June 30, 2010

General method of test for heavy metals. MOHW Food No.

1031901169 Amended, August 25, 2014

Measurement of fructan in foods-enzymatic /

spectrophotometric method AOAC official method 999.03

B-D-glucan in oats, streamlined enzymatic-

spectrophotometric method. AOAC Official Method 995.16
Methods of test for food microorganisms-test of lactic acid

bacteria. MOHW Food No. 1021950329 Amended,
September 6, 2013

Methods of test for food microorganisms - Test of lactic
acid bacteria - Bifidobacterium longum. June 6, 2013
Methods of test for food microorganisms - Test of lactic
acid bacteria - Bifidobacterium lactis. June 6, 2013
Methods of test for food microorganisms - Test of lactic
acid bacteria - Bifidobacteirum breve. June 6, 2013
Methods of test for food microorganisms - test of lactic
acid bacteria - Bifidobacterium bifidum. June 6, 2013
Methods of test for food microorganisms - test of lactic
acid bacteria - Enterococcus faecalis. November 22, 2012
Methods of test for food microorganisms - test of lactic
acid bacteria - Streptococcus thermophilus. November 22,
2012

Promulgated method

Promulgated method
Recommended method
Promulgated method
Promulgated method

Recommended method
Recommended method

Recommended method
Promulgated method

Recommended method
Recommended method

Promulgated method

Recommended method
Recommended method
Recommended method
Recommended method
Recommended method

Recommended method

Analysis by using gas chromatography after
saponification and methylation

Analysis by using GC after extraction of oil,
saponification and methylation

Analysis using HPLC after extraction
Analysis using HPLC after extraction

Analysis using HPLC after extraction

Analysis using HPLC after dilution
Analysis using HPLC after extraction

Analysis using HPLC after extraction

According to the conditions of element species,
sample matrix, quantitative limits and laboratory
equipment, a complete analysis method is
combined by choosing the appropriate digestion
method and content determination method.
Analysis using spectrophotometry after enzymatic
treatment

Analysis using spectrophotometry after enzymatic
treatment

After serial dilution, cultivated with selective
medium

Strains identification with real-time polymerase
chain reaction after isolation and purification and
DNA extraction

When the sample matrix is not the same as described in the scope of the recommended method, the assessment should be evaluated according to the Guidelines for the Validation of Chemical Methods for
Food or Guidelines for Laboratory Quality Management — Test Results of Quality Control (Microbial Field).
If there is any interference on test result, a further study is required.

AOAC = Association of Official Analytical Chemists; DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; GC = gas chromatography; HPLC = high performance liquid chromatography.
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analytical methods is based on the ingredients can be identi-
fied; applied more than two permitted applications or appli-
cants, or for the other reasons. The analytical methods on the
TFDA website are either promulgated methods for the foun-
dations of food sanitation standards and health food with
specification standards (fish oil and red mold rice); or recom-
mended methods modified and validated as necessary, after
which the limit of quantitation (LOQ) should be equal to the
original references. In addition, the international published
methods, such as the Association of Official Analytical
Chemists (AOAC) official methods of analysis, are recognized
after validation for each application. Some analytical methods
for ingredients with health care effect in health foods are
interpreted in detail as follows.

2.1. Monacolin K in red mold rice

As reported, monacolin K (MK) can lower blood cholesterol
concentrations effectively [9,10]. There are 45 health food
products that claim MK as an ingredient with a health care
effect, of which 33 belong to specification standards [1]. The
daily intake of MK for red mold rice health food with a speci-
fication standard should be in the range of 4.8~10 mg [11],
which is summed up with its lactone form (MKL) and hydroxy
acid form (MKA). The physiologically active form of MK is its
hydroxyl acid form converted from the lactone ring. MKL
transfers easily into MKA with bioactivity in vivo [12—14]. Both
forms coexist in red mold rice [15,16]. The ratios of MKL over
MKA are in the range of 20:1 to 3:1 for the 12 red mold rice
products (data are not published). A high performance liquid
chromatography-diode array detection (HPLC-DAD) method
for determining monacolin K in red mold rice capsules is
promulgated in 2011 [17]. The MKL acetonitrile stock standard
solution is stored at —20°C, and the working standard solution
and sample are treated with methanol. MKL and MKA remain
at 95% and 98%, respectively, after 24 hours. Nevertheless, MK
methanol working standard solution should be prepared fresh
daily. Moreover, analysis of MK should be completed as soon
as possible because of MKL standard acetonitrile stock solu-
tion that could be converted to MKA in the appropriate alkali
condition. The MK contents of the 12 health food products
with red mold rice powder are in the range 1.49—25.0 mg/g [18].
After calculation of the net weight of each capsule and daily
intake dose, nine specification standard products are in the
range of 5.4~10 mg, which are compliant with the regulations.

In addition, the products applied to red mold rice health
food with a specification standard should not only examine
MK, but also citrinin, a type of nephrotoxic mycotoxin, of
which content should less than 2 ppm and analyzed by using
HPLC with fluorescence detection [10,19].

2.2. Fatty acids

Functional fatty acids, including linoleic acid, linolenic acid, y-
linolenic acid, and eicosapentaenoic acid (EPA) docosahexae-
noic acid (DHA), are applied as the effective ingredients/index
compounds for quality control in the permitted Health Food,
which claim health benefits of lowering lipid or cholesterol in
blood. The oil sample or the oil extraction from foods are done
using the processes of hydrolysis, methylation to fatty acid

methyl esters, and analysis using capillary gas chromatog-
raphy with flame ionization detection (GC-FID) [20—22]. The
analytical methods for testing for fatty acids in food [23] and
EPA and DHA in fish oils are available on the TFDA website
[24]. Both of these methods are catalyzed by boron trifluoride
methanol solution, whereas they have different internal
standards and separation conditions.

2.3. EPA ethyl ester and DHA ethyl ester in fish oil

In compliance with the regulation of standardized fish oil
health food, the contents of EPA and DHA are regulated in the
range of 30—50% and the daily intake allowance of them are
summed up in the range of 1-2 mg/g in triacylglycerol (TG)
form [25]. The size exclusion method is applied to distinguish
the glyceride forms of oil [26]. EPA and DHA exist in human
body in triglyceride form naturally, rather than the ethyl ester
form from refined processing [27,28]. Therefore, the mild
catalyzation with tetramethylammonium hydroxide (TMAH)
is applied to identify and quantify EPA ethyl ester and DHA
ethyl ester in fish oil [29,30].

2.4. Catechins

Catechins are a group of flavonoid compounds with some
derivatives, containing biological activity related to blood lipid
adjustment or reducing body fat formation [31-33]. Eleven
health foods declare catechins as the effective ingredients;
most of the products are tea beverages. An event occurred in
2010, where the catechin content of some tea beverages with
the “Health Food” logo were noncompliant with labeling.
Therefore, a HPLC method with good resolution of eight
catechins  (gallocatechin, epigallocatechin, catechin,
epicatechin, epigallocatechin gallate, gallocatechin gallate,
catechin gallate, and epicatechin gallate) and caffeine is
developed and shown on the TFDA website as the recom-
mended analytical method for application and surveillance
[34].

2.5. Polysaccharides

The polysaccharides is a complicated category because of its
diverse structure [35]. In permitted health food products that
claim polysaccharides as the ingredients with health care ef-
fects, they usually contain ganoderma, mushroom, ginseng,
or a mixture of these [7].

The analytical procedures of determination of poly-
saccharides usually digest these macromolecular compounds
by enzymes or chemicals into smaller compounds, which are
then detected using chromogenic reactions or chromato-
graphic instruments [36—38|. However, the aforementioned
methods do not seem precise enough to coordinate with the
efficiency for these compounds. Recently, the analysis of the
precise effective parts of polysaccharides was studied. The
determination of (1,3/1,6)-B-D-glucan extracted from fungus
and yeasts containing immune modulating properties
[39—41], interpreted the content and the degree of branching
of the branched (1,3/1,6)-p-D-glucan simultaneously without
tedious isolation and purification procedures [42,43]. The
requirement of effective polysaccharide compounds for
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health food applications will be more precise and compliant to
keep pace with developments.

In addition, there are further developments on the specific
categories of effective polysaccharides described as follows.

2.6. B3-Glucans

(1,3/1,4)-p-D-glucan extracted from the bran of some grains,
such as oats, is a rich source of the water-soluble fiber (1,3/
1,4)-B-D-glucan, which has health claims related to the effects
on lowering blood cholesterol and regulating the immune
system [44—46]. AOAC methods are widely adopted for the
analysis of B-glucan in oats and its related products; the
principle of analysis of these methods is hydrolysis by
lichenase and beta-glucosidase to glucose, then measurement
using a glucose oxidase—peroxidase buffer mixture [47]. The
absorption response increases as the glucose amount in-
creases. This method was found to be applicable for the
measurement of B-glucan in cereal products containing high
levels of glucose after pre-extraction with aqueous ethanol.
However, there is no description of the definition of high
glucose levels or the concentration of ethanol used. One study
demonstrated that the detected amounts of B-glucan in oat
products had significant differences when more than 5%
glucose was added. In this situation, pretreatment with 50%
ethanol resulted in steadier data. Added sucrose or milk
powder in oat products did not influence the determination of
B-glucan [48].

2.7. Inulin

Inulin is a heterogeneous complex of fructose polymers, and
its effect is related to the colonic microflora, gastrointestinal
function, or immune system regulating [49,50]. An enzymatic
and spectrophotometric collocation method is recommended
to measure the fructan in foods [51], as according to theory
inulin is excluded while other sugars can be hydrolyzed with
enzymes (sucrase, a-amylase, maltase, and pullanase) then
reduced to sugar alcohol, the remaining fructan hydrolyzed by
fructanase (exo-inulinase plus endo-inulinase) and measured
by the p-hydroxybenzoic acid hydrazide (PAHBAH) collocation
method for reducing sugars.

2.8.  Total dietary fiber

The definitions of dietary fiber have been discussed in depth
[52—54], the common definition by the American Association
for Clinical Chemistry (AACC) is “dietary fiber is the edible
parts of plants or analogous carbohydrates that are resistant
to digestion and absorption in the human small intestine with
complete or partial fermentation in the large intestine”. The
analytical methods of dietary fibers depend on their scope of
application, as analysis of the dietary fiber can refer to insol-
uble high molecular fiber [55] or soluble low molecular com-
pounds [56—58].

For example, some food products containing resistant
maltodextrin, which have health claims regarding mainte-
nance of normal blood low density lipoprotein cholesterol
concentrations or serum concentrations of triglycerides, and
changes in bowel function [59], are usually analyzed with

AOAC methods, in which the total fiber is calculated as the
sum of insoluble dietary fiber measured by enzymatic-
gravimetric method plus the high molecular weight soluble
dietary fiber and low molecular weight resistant maltodextrin
measured by an HPLC method [56—58].

2.9. Oligosaccharides and sugar alcohol

Oligosaccharides such as fructooligosaccharides, iso-
maltooligosaccharides, and galactooligosaccharides are
claimed to improve gastrointestinal function [60—62]. The
analytical methods for determination of oligosaccharides
include enzymatic-colorimetric and HPLC methods, and
comparison with specific standards [52,63—65].

Health foods containing xylitol as a sugar replacement
have health claims for maintaining dental health [66], and
may be analyzed using HPLC [67].

2.10. Amino acids

Amino acids are not only the building block of proteins, but
also are involved in the nutrition metabolism and oxidative
defense [68,69]. Some amino acids such as alanine, arginine,
glycine, isoleucine, L-arginine, leucine, taurine, and valine are
listed as the effective ingredients or the quality control index
compounds in the permitted health food products, the health
claims of which are related to antifatigue or immunity. The
analyses of amino acids are usually detected by using either
HPLC-UV or an amino acid analyzer after derivatization. The
other choices are to analyze directly with LC-MS/MS [70—-72].

2.11. Terpenoids

Some products containing ganoderma, ginseng, fuling, Tai-
wanofungus camphoratus, or other mushrooms claim the ter-
penoids (ganoderic acids, ginsenosides, lanostanes, and so on)
as the ingredients with health care effects in health food ap-
plications [4]. These health foods show various health bene-
fits, such as the immunostimulating activities via induction of
cytokines and enhancement of immunological effectors, and
protection of liver injury induced by tetrachloromethane.
Most of these specific terpenoids are analyzed using HPLC-UV
or LC-MS/MS [73,74]; however, some of them appeared as
possible triterpenoids by using spectrophotometry [75].

3. Conclusion

The analytical methods for the determination of the efficacy
of compounds in health foods are published on the TFDA on
an ongoing basis. However, they are still not adequate for all
the various types of applications. According to the self-
management of food businesses, the control of raw mate-
rials is as important as the analysis of final products. As well
as adopting the methods for health food analysis recom-
mended by the TFDA or recognized by international author-
ities, each applicant can also develop an appropriate method
following the validation guidelines [76,77]. More efforts are
needed to develop validated analytical methods for the con-
sistency of labeling of these products.
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Each application of a health food should be accompanied
by the appropriate analytical methods used to measure its
ingredients or specific compounds that have health care ef-
fects, for the sake of quality assurance. The self-management
for each product of applicant is required for the regulation, the
reputation of its own, and the social responsibility to the
consumers.

Conflicts of interest

The author has no conflicts of interest to declare.

REFERENCES

[1] Food and Drug Administration, Ministry of Health and
Welfare. Inquiry for the permitted Health Food. Retrieved
from TFDA online database. 2014. Available at: http://
consumer.fda.gov.tw/Food/InfoHealthFood.aspx?
nodelD=162 [accessed 01.05.15].

Food and Drug Administration, Ministry of Health and

Welfare. The Flowchart of Application for Health Food

permit. 2009. Available at: http://consumer.fda.gov.tw/Law/

Detail.aspx?nodelD=518&lang=1&lawid=161 [accessed

01.05.15].

Food and Drug Administration, Ministry of Health and

Welfare. Health Food control act. 2006. Available at: http://

consumer.fda.gov.tw/Law/Detail.aspx?

nodelD=518&lang=1&lawid=167 [accessed 01.05.15].

Food and Drug Administratio. Enforcement Rules of Health

Food Control Act. 2006. Available at: http://consumer.fda.

gov.tw/Law/Detail.aspx?nodeIlD=518&lang=1&lawid=168

[accessed 01.05.15].

[5] China Food and Drug Administration. Health food
registration. 2014. Available at: http://eng.sfda.gov.cn/Ws03/
CLO771/ [accessed 01.05.15].

[6] Consumer affairs agency, Food labelling division. Regulatory

systems of health claims in Japan. 2011. Available at, http://

www.caa.go.jp/en/pdf/syokuhin338.pdf [accessed 01.05.15].

Ministry of Health and Welfare. Regulations for the

application of Health Food permit. 2014. Available at: https://

consumer.fda.gov.tw/Law/Detail.aspx?
nodelD=518&lawid=160&k=%u5065%uSEB7%u98DF%

u54C1%u7533%u8A [accessed 01.05.15].

Food and Drug Administration, Ministry of Health and

Welfare. Analytical methods of the ingredients with health

claim (index compounds) or specific components in health

food. 2014. Available at: http://www.fda.gov.tw/upload/133/

Content/2013051511550451194.pdf [accessed 01.05.15].

[9] Su YH, Wang]JJ, Lin TT, Pan TM. Production of the secondary
metabolites y-aminobutyric acid and monacolin K by
Monascus. ] Ind Microbiol Biotechnol 2003;30:41—6.

[10] Endo A. Chemistry, biochemistry, and pharmacology of
HMG-CoA reductase inhibitors. Klin Wochenschr
1988;66:421—7.

[11] Food and Drug Administration, Ministry of Health and
Welfare. Red mold rice health food with specification
standard. 2007. Available at: https://consumer.fda.gov.tw/
Law/Detail.aspx?nodelD=518&lawid=184&k=%u7D05%
Uu9EB4%u5065%u5EB7%u98DF%u54 [accessed 01.05.15].

[12] Alberts AW, Chen J, Kuron G, Hunt V, Huff ], Hoffman C,
Rothrock J, Lopez M, Joshua H, Harris E, Patchett A,
Monaghan R, Currie S, Stapley E, Albers-Schonberg G,
Hensens O, Hirshfield ], Hoofsteen K, Liesch J, Springer J.

[2

3

(4

[7

8

Mevinolin: a highly potent competitive inhibitor of
hydroxymethylglutaryl-coenzyme a reductase and a
cholesterol-lowering agent. P Natl Acad Sci USA
1980;77:3957—61.

[13] Friedrich J, Zuzek M, Bencina M, Cimerman A, Strancar A,
Radez I. High-performance liquid chromatographic analysis
of mevinolin acid in fermentation broths. ] Chromatogr A
1995;704:363—7.

[14] United State Pharmacopeia and National Formulary (USP-
NF). Lovastatin. Maryland, US: USP-NF; 2005.

[15] Chairote E, Lumyong S, Chairote G. Study on cholesterol
lowering compound in red yeast rice prepared from thai
glutinous rice. As J Food Ag-Ind 2010;3:217—28. Available
online at: http://www.ajofai.info/Abstract/Study%200n%
20cholesterol%20lowering%20compounds%20in%20red%
20yeast%20rice%20prepared%20from%20thai%20glutinous%
20rice.pdf.

[16] Lee CL, Wang JJ, Pang TM. Synchronous analysis method for
detection of citrinin and the lactone and acid forms of
monacolin K in red mold rice. ] AOAC Int 2006;89:669—77.

[17] Food and Drug Administration, Ministry of Health and
Welfare. Method of test for monacolin k in foods. Available
at: http://www.fda.gov.tw/upload/133/Content/
2013091115594568052.pdf; 2011 [accessed 01.05.15].

[18] Wu PW, Wu CY, Tseng SH, Chiueh LC, Shih YC.
Determination on lactone form and hydroxy acid form of
monacolin k in red mold rice powder. In: Proceeding of
International Conference on Food Factors. Taipei, Taiwan;
November 20-23, 2011.

[19] Food and Drug Administration, Ministry of Health and
Welfare. Method of test for mycotoxin in foods-test of
citrinin. 2013. Available at: http://www.fda.gov.tw/upload/
133/Content/2013091017173721575.pdf [accessed 01.05.15].

[20] AOAC International. AOAC Official Method 996.06. Fat (total,
saturated and unsaturated) in foods. Gaithersburg, MD, USA:
AOAC; 2002.

[21] AOAC International. Official methods of analysis 991.39.
Fatty acids in encapsulated fish oils and fish oil methyl and
ethyl esters. Gaithersburg, MD, USA: AOAC; 2005.

[22] American Oil Chemists' Society (AOCS). AOCS Official
Method Ce 1h—05. Determination of cis-trans-, saturated,
monounsaturated and polyunsaturated fatty acids in
vegetable or non-ruminant animal oils and fats by capillary
GLC. Champaign, IL, USA: AOCS; 2005.

[23] Food and Drug Administration, Ministry of Health and
Welfare. Method of test for fatty acids in food. 2013.
Available at: http://www.fda.gov.tw/upload/133/Content/
2013112710470954790.pdf [accessed 01.05.15].

[24] Food and Drug Administration, Ministry of Health and
Welfare. Method of test for eicosapentaenoic acid and
docosahexaenoic acid in fish oils. 2014. Available at: http://
www.fda.gov.tw/upload/133/Content/2013091017033147870.
pdf [accessed 01.05.15].

[25] Food and Drug Administration, Ministry of Health and
Welfare. Fish oil health food with specification standard.
2007. Available at: https://consumer.fda.gov.tw/Law/Detail.
aspx?nodelD=518&lawid=183 [accessed 01.05.15].

[26] British Pharmacopoeia. Omega-3-marine triglycerides.
London, GB. UK: The Stationary Office on behalf of the
Medicines and Healthcare products Regulatory Agency; 2011.

[27] Ferraro V, Cruz IB, Jorge RF, Malcata FX, Pintado ME,

Castro PML. Valorisation of natural extracts from marine
source focused on marine by-products: a review. Food Res
Int 2010;43:2221-33.

[28] Gebauer SK, Psota TL, Harris WS, Kris-Etherton PM. n-3 Fatty
acid dietary recommendations and food sources to achieve
essentiality and cardiovascular benefits. Am ] Clin Nutr
2006;83:51526—35.


http://consumer.fda.gov.tw/Food/InfoHealthFood.aspx?nodeID=162
http://consumer.fda.gov.tw/Food/InfoHealthFood.aspx?nodeID=162
http://consumer.fda.gov.tw/Food/InfoHealthFood.aspx?nodeID=162
http://consumer.fda.gov.tw/Food/InfoHealthFood.aspx?nodeID=162
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=161
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=167
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lang=1%26lawid=168
http://eng.sfda.gov.cn/WS03/CL0771/
http://eng.sfda.gov.cn/WS03/CL0771/
http://www.caa.go.jp/en/pdf/syokuhin338.pdf
http://www.caa.go.jp/en/pdf/syokuhin338.pdf
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=160&amp;k=%25u5065%25u5EB7%25u98DF%25u54C1%25u7533%25u8A
http://www.fda.gov.tw/upload/133/Content/2013051511550451194.pdf
http://www.fda.gov.tw/upload/133/Content/2013051511550451194.pdf
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9a
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9a
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9a
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9a
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10b
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10b
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10b
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10b
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&amp;lawid=184&amp;k=%25u7D05%25u9EB4%25u5065%25u5EB7%25u98DF%25u54
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref1d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref2
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref2
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref2
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref2
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref2
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14a
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14a
http://www.ajofai.info/Abstract/Study%20on%20cholesterol%20lowering%20compounds%20in%20red%20yeast%20rice%20prepared%20from%20thai%20glutinous%20rice.pdf
http://www.ajofai.info/Abstract/Study%20on%20cholesterol%20lowering%20compounds%20in%20red%20yeast%20rice%20prepared%20from%20thai%20glutinous%20rice.pdf
http://www.ajofai.info/Abstract/Study%20on%20cholesterol%20lowering%20compounds%20in%20red%20yeast%20rice%20prepared%20from%20thai%20glutinous%20rice.pdf
http://www.ajofai.info/Abstract/Study%20on%20cholesterol%20lowering%20compounds%20in%20red%20yeast%20rice%20prepared%20from%20thai%20glutinous%20rice.pdf
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref16
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref16
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref16
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref16
http://www.fda.gov.tw/upload/133/Content/2013091115594568052.pdf
http://www.fda.gov.tw/upload/133/Content/2013091115594568052.pdf
http://www.fda.gov.tw/upload/133/Content/2013091017173721575.pdf
http://www.fda.gov.tw/upload/133/Content/2013091017173721575.pdf
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref4
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref4
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref4
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref5
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref5
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref5
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref6
http://www.fda.gov.tw/upload/133/Content/2013112710470954790.pdf
http://www.fda.gov.tw/upload/133/Content/2013112710470954790.pdf
http://www.fda.gov.tw/upload/133/Content/2013091017033147870.pdf
http://www.fda.gov.tw/upload/133/Content/2013091017033147870.pdf
http://www.fda.gov.tw/upload/133/Content/2013091017033147870.pdf
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lawid=183
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lawid=183
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lawid=183
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lawid=183
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518%26lawid=183
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref7
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref7
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref7
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref8
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref8
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref8
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref8
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref8
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref28
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref28
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref28
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref28
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref28
http://dx.doi.org/10.1016/j.jfda.2015.03.007
http://dx.doi.org/10.1016/j.jfda.2015.03.007

JOURNAL OF FOOD AND DRUG ANALYSIS 23 (2015) 343—350 349

[29] Tsai CJ, Liu CC, Hung LB, Sun Pan B. TMAH-catalyzed
transesterification of EPA and DHA in encapsulated fish oil
products. ] Am Oil Chem Soc 2012;89:9-16.

[30] Wu PW, Yang TC, Tseng SH, Kao YM, Chiueh LC and Shih YC.
Determination of EPA and DHA ethyl esters in fish oil. In: 3rd
Asia Pacific International Conference on Food Safety, Taipei,
Taiwan; October 29 — November 1, 2013.

[31] Riemersma RA, Rice-Evans CA, Tyrrell RM, Clifford MN,
Lean ME. Tea flavonoids and cardiovascular health. QM
2014;94:277-82.

[32] Higdon JV, Frei B. Tea catechins and polyphenols: health
effects, metabolism, and antioxidant functions. Crit Rev
Food Sci Nutr 2003;43:89—143.

[33] Nagao T, Komine Y, Soga S, Meguro S, Hase T, Tanaka Y,
Tokimitsu I. Ingestion of a tea rich in catechins leads to a
reduction in body fat and malondialdehyde-modified LDL in
men. Am J Clin Nutr 2005;81:122—9.

[34] Food and Drug Administration, Ministry of Health and
Welfare. Method of test for catechins in drink. 2013.
Available at: http://www.fda.gov.tw/TC/siteList.aspx?
pn=12&sid=1574 [accessed 01.05.15].

[35] Mizuno T, Sakai T, Chihara G. Health foods and medicinal
usages of mushrooms. Food Res Int 1995;11:69—81.

[36] Southgate DAT. Determination of carbohydrates in foods. II.
Unavailable carbohydrates. J Sci Food Agr 1969;9:331—5.

[37] Englyst HN. Classification and measurement of plant
polysaccharides. Anim Feed Sci Tech 1989;23:27—42.

[38] Caprita R, Caprita A. Chemical methods for the
determination of soluble and insoluble non-starch
polysaccharides-Review. Anim Sci Biotechnol 2011;44:73—80.

[39] Volman JJ, Ramakers JD, Plat J. Dietary modulation of
immune function by p-glucans. Physiol Behav
2008;94:276—84.

[40] Petravic-Tominac V, Zechner-Krpan V, Grba S, Srecec S,
Panjkota-Krbavcic I, Vidovic L. Biological effects of yeast -
glucan. Agriculturae Conspectus Scientificus 2010;75:149-58.

[41] Jin X, Ning Y. Extraction optimization and bioactivity of
polysaccharides from Aspergillus fumigatus AF1. Carbohyd
Polym 2013;96:411—6.

[42] Chang YW, Lu TJ. Molecular characterization of
polysaccharides in hot-water extracts of Ganoderma lucidum
fruiting bodies. ] Food Drug Anal 2004;12:59—67.

[43] YangY, Ye LB, Zhang]S, Liu Y, Tang Q. Structural analysis of a
bioactive polysaccharide, PISP1, from the medicinal mushroom
Phellinus igniarius. Biosci Biotechnol Biochem 2009;73:134—9.

[44] Othman RA, Moghadasian MH, Jones PJ. Cholesterol-
lowering effects of oat B-glucan. Nutr Rev 2011;69:299—3009.

[45] European Commission. On the authorisation and refusal of
authorisation of certain health claims made on foods and
referring to the reduction of disease risk. Commission
Regulation No. 1160/2011. Retrieved May 11, 2011.

[46] Goodridge HS, Wolf AJ, Underhill DM. B-Glucan recognition
by the innate immune system. Immunol Rev 2009;230:38—50.

[47] AOAC International. AOAC Official Method 995.16. B-D-
Glucan in oats-stream lined enzymatic method. Washington,
DC, USA: AOAC; 2005.

[48] Wu PW, Hsieh Y], Tseng SH, Kao YM, Chiueh LC, Shih YC.
Determination of beta-glucan in oats. Ann Rept Food Drug
Res 2013;4:136—41.

[49] Jenkins DJA, Kendall CWC, Vuksan V. Inulin, oligofructose
and intestinal function. ] Nutr 1999;129:1431S—3S.

[50] Watzl B, Girrbach S, Roller M. Inulin, oligofructose and
immunomodulation. Br J Nutr 2005;93:549—55.

[51] AOAC International. AOAC Official Method 999.03.
Measurement of fructan in foods-enzymatic/
spectrophotometric method. Washington, DC, USA: AOAGC;
2007.

[52] Dietary Fiber Definition Committee. The definition of dietary
fiber. Cereal Foods World 2001;46:112—6.

[53] Institute of Medicine of the National Academies. Dietary
reference intakes. Washington, DC: National Academy Press;
2014.

[54] Food and Drug Administration, Ministry of Health and
Welfare. Regulations on nutrition labeling for prepackaged
food products. 2014. Available at: http://www.fda.gov.tw/EN/
lawContent.aspx?id=1633&chk=d4d33c7e-5eeb-40b1-9a14-
b2edle236dc8&param=pn%3d1%26cid%3d16%26cchk%
3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
[accessed 01.05.15].

[55] AOAC International. AOAC Official Method 985.29 Total
dietary fiber in foods- enzymatic gravimetric method.
Gaithersburg, Maryland, USA: AOAC; 2005.

[56] AOAC International. AOAC Official Method 2001.03 Dietary
fiber containing supplemented resistant maltodextrin (RMD).
Gaithersburg, Maryland, USA: AOAC; 2006.

[57] AOAC International. AOAC Official Method 2009.01 Total
dietary fiber in foods- enzymatic gravimetric liquid
chromatographic method. Gaithersburg, Maryland, USA:
AOAC; 2010.

[58] AOAC International. AOAC Official Method 2011.25 Insoluble,
soluble, and total dietary fiber in foods-enzymatic gravimetric
liquid chromatography. Gaithersburg, Maryland, USA: AOAC;
2012.

[59] European Food Safety Authority. Resistant maltodextrin
related health claims. EFSA Journal 2011;9:2070—86.

[60] European Food Safety Authority. Fructooligosaccharides
(FOS) from sucrose related health claims. EFSA Journal
2011;9:2023—45.

[61] European Food Safety Authority. Isomalto-oligosaccharides
related health claims. EFSA Journal 2010;8:1801—15.

[62] European Food Safety Authority. Galacto-oligosaccharides
(GOS) related health claims. EFSA Journal 2011;9:2060—75.

[63] Slegte JD. Determination of trans-galactooligosaccharides in
selected food products by ion-exchange chromatography:
collaborative study. ] AOAC INT 2002;85:417—23.

[64] Austin S, Benet T, Michaud J, Cuany D, Rohfritsch P.
Determination of B-galactooligosaccharides by liquid
chromatography. Int ] Anal Chem 2014;2014. Article ID
768406, 10 pages. Available at: http://www.hindawi.com/
journals/ijac/2014/768406/ [accessed 05.25.15].

[65] Ko J, Lee MS, Kwak BM, Ahn JH, Park JS, Kwon JH.
Determination of isomaltooligosaccharides in yoghurts by
using HPLC-ELSD. Korean J Food Sci An 2013;33:417—-24.

[66] European Food Safety Authority. Sugar replacers xylitol,
sorbitol, mannitol, maltitol, lactitol, isomalt, erythritol, D-
tagatose, isomaltulose, sucralose and polydextrose related
health claims. EFSA Journal 2011;9:2076—101.

[67] Food and Drug Administration, Ministry of Health and
Welfare. Method for test xylitol in chewing gum. Available at:
http://www.fda.gov.tw/TC/siteList.aspx?pn=11&sid=1574;
2010 [accessed 01.05.15].

[68] Wu G. Functional amino acids in nutrition and health.
Amino Acids 2009;45:407—11.

[69] LiP, Yin YL, Li D, et al. Amino acids and immune function. Br
J Nutr 2007;98:237—52.

[70] Marfey P. Determination of D-amino acids. II. Use of a
bifunctional reagent, 1,5-difluoro-2,4-dinitrobenzene.
Carlsberg Res Commun 1984;49:591—6.

[71] Moore S. Amino acid analysis: Aqueous dimethyl sulfoxide as
solvent for the ninhydrin reaction. ] Biol Chem 1968;243:6281—3.

[72] Chaimbault P, Petritis K, Elfakir C, Dreux M. Determination of
20 underivatized proteinic amino acids by ion-pairing
chromatography and pneumatically assisted electrospray
mass spectrometry. ] Chromatogr A 1999;855:191—-202.


http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref9
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref31
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref31
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref31
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref31
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref32
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref32
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref32
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref32
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref33
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref33
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref33
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref33
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref33
http://www.fda.gov.tw/TC/siteList.aspx?pn=12%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=12%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=12%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=12%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=12%26sid=1574
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref35
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref35
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref35
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref36
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref36
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref36
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref37
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref37
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref37
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref38
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref39
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref39
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref39
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref39
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref10
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref41
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref41
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref41
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref41
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref42
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref42
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref42
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref42
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref43
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref43
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref43
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref43
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref44
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref44
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref44
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref45
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref45
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref45
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref46
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref46
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref46
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref11
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref11
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref11
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref11
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref48
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref48
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref48
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref49
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref49
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref49
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref50
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref50
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref50
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref50
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref51
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref51
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref51
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref12
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref12
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref12
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://www.fda.gov.tw/EN/lawContent.aspx%3Fid%3D1633%26chk%3Dd4d33c7e-5eeb-40b1-9a14-b2ed1e236dc8%26param%3Dpn%3d1%26cid%3d16%26cchk%3dd49032f6-b48e-4ab3-8fb9-223dad1b0407%26pClass1%3d
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref54
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref54
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref54
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref55
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref55
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref55
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref56
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref56
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref56
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref56
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref57
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref57
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref57
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref57
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref58
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref58
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref58
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref59
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref59
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref59
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref59
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref60
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref60
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref60
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref61
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref61
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref61
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref62
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref62
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref62
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref62
http://www.hindawi.com/journals/ijac/2014/768406/
http://www.hindawi.com/journals/ijac/2014/768406/
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref14
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref64
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref64
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref64
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref64
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref64
http://www.fda.gov.tw/TC/siteList.aspx?pn=11%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=11%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=11%26sid=1574
http://www.fda.gov.tw/TC/siteList.aspx?pn=11%26sid=1574
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref66
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref66
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref66
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref67
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref67
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref67
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref68
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref68
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref68
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref68
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref69
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref69
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref69
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref70
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref70
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref70
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref70
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref70
http://dx.doi.org/10.1016/j.jfda.2015.03.007
http://dx.doi.org/10.1016/j.jfda.2015.03.007

350 JOURNAL OF FOOD AND DRUG ANALYSIS 23 (2015) 343—350

[73] Fuzzati N. Analysis methods of ginsenosides. ] Chromatogr B [76] Food and Drug Administration, Ministry of Health and Welfare.
2004;812:119—33. Guidelines for the validation of chemical analytical methods

[74] Keypour S, Rafati H, Riahi H, et al. Qualitative analysis of for TFDA. Available at: http://www.fda.gov.tw/TC/siteContent.
ganoderic acids in Ganoderma lucidum from Iran and China by aspx?sid=1861#.VGMDZdoVFv0; 2012 [accessed 01.05.15].
RP-HPLC and electrospray ionisation-mass spectrometry [77] US Food and Drug Administration office, Department of
(ESI-MS). Food Chem 2010;119:1704—8. Health and Human Service. FDA foods program guidelines

[75] ChoiJ, Lee KT, Ha ], Yun SY, Ko CD, Jung HJ, Park HJ. Effects of for chemical methods. 2012. Available at: http://www.fda.
niga-ichigoside F1 and 23-hydroxytormentic acid obtained gov/downloads/ScienceResearch/FieldScience/UCM298730.

from Rubus coreanus. Biol PharmBull 2003;26:1436—41. pdf [accessed 01.05.15].


http://refhub.elsevier.com/S1021-9498(15)00053-8/sref71
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref71
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref71
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref72
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref72
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref72
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref72
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref72
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref15
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref15
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref15
http://refhub.elsevier.com/S1021-9498(15)00053-8/sref15
http://www.fda.gov.tw/TC/siteContent.aspx?sid=1861#.VGMDZdoVFv0
http://www.fda.gov.tw/TC/siteContent.aspx?sid=1861#.VGMDZdoVFv0
http://www.fda.gov.tw/TC/siteContent.aspx?sid=1861#.VGMDZdoVFv0
http://www.fda.gov/downloads/ScienceResearch/FieldScience/UCM298730.pdf
http://www.fda.gov/downloads/ScienceResearch/FieldScience/UCM298730.pdf
http://www.fda.gov/downloads/ScienceResearch/FieldScience/UCM298730.pdf
http://dx.doi.org/10.1016/j.jfda.2015.03.007
http://dx.doi.org/10.1016/j.jfda.2015.03.007

	A review on the analysis of ingredients with health care effects in health food in Taiwan
	1. Introduction
	2. Ingredients with health care effects
	2.1. Monacolin K in red mold rice
	2.2. Fatty acids
	2.3. EPA ethyl ester and DHA ethyl ester in fish oil
	2.4. Catechins
	2.5. Polysaccharides
	2.6. β-Glucans
	2.7. Inulin
	2.8. Total dietary fiber
	2.9. Oligosaccharides and sugar alcohol
	2.10. Amino acids
	2.11. Terpenoids

	3. Conclusion
	Conflicts of interest
	References


