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Background : What is Sweetener?

According to Cap 132U Sweeteners in Food Regulations
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* sweetener means any chemical compound which is sweet to the
taste, but does not include any sugars or other carbohydrates or
polyhydric alcohols.
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According to Cap 132W Food and Drugs (Composition and Labelling)
Regulations { &%) KW 740 & FAESER)FR B )

Schedule 3

2.

List of ingredients

(1) Prepackaged food shall be legibly marked or labelled with a list of ingredients, headed
or preceded by an appropriate heading consisting of or including any of the words “ingredients”,

n u

“composition”, “contents” or words of similar meaning.
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According to Cap 132W Food and Drugs (Composition and Labelling)
Regulations { &% K ZEY)(1 740 & FARSR)FHH] )

* "ingredient" means any substance, including any additive and any constituent of a compound
ingredient, which is used in the manufacture or preparation of a food and which is still present in the
finished product, even if in altered form

“Toll” 8BRS R B B S AR R Bl T AT B (BIE I RE A A s ) > B fE
(SREPNI IV =yt S RN C)5'%s)

* (6) The functional classes of additive for the purpose of sub-paragraph (5) are - Sweetener
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Background : Testing Scope
mm

Acesulfame potassium Ptk iz P B o
Alitame M — E eI 956 2000
Aspartame RA PR 951 180
Cyclamic acid IH O SR RN 952 30-50
(and Sodium, Potassium, Calcium Salts) (FOEN ~ #F ~ $5E8)
Saccharin MR 954 300
(and Sodium, Potassium, Calcium Salts) (Fogh ~ $H - $HEE)
Sucralose =S PR 955 600
Neotame 4tEH 961 7,000 — 13,000
Steviol Glycosides* EH A R 960 200-300

* Steviol Glycosides contains high percentage of Stevioside and Rebaudioside A.

Ref: https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf 46 _02.html
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Background : Sample Types

Wide range of food samples:
 Milk, cheese

* Drink

» Meat, preserved meat products
» Fish, seafood

» Ice-cream, yogurt

* Fruit

* Seeds, nuts, rice

« Biscuit, cake

» Sugar confectionery

 Etc...
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According to 2023 Policy Address - Policy Measures (2023 jiffi EX#R &5 -4
R 1a Iitf)

Enhancing food safety

* Review the food safety standards for sweeteners in food in 2024 and conduct public
consultation in 2024-25. (EEB)
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Regulatory Control [CODEX] (1)

FAO AWHO Food Standards _ _ _ mausulmmlsim_nﬁou_
CODEX alimentarius BRG] .4
— N

GSFA Online | FRaNCAIS | ESPANDL  FIT 5T

Updated up to the 44th Session of the Codex Alimentarius Commission (2021)

FOOD ADDITIVE DETAILS

" Acesulfame potassium (950)

Synonym(s)
m Acesulfame K

Functional Classes
m Flavour enhancer
m Sweetener

[ Click here to search the FAQ JECFA database for the specifications of additive(s) with INS No. 950
[ Click here to search the WHO JECFA database for evaluation of additive(s) with INS No. 950

CSV (Tables)

GSFA Provisions for Acesulfame potassium

Number Food Category * Max Level Notes
-"E 14.2.7 Aromatized alcoholic beverages (e.g. beer, wine and 350 mg/kg . Note 188
spirituous cooler-type beverages, low alcoholic refreshers)
"._ 01.3.2 Beverage whiteners 2,000 mg/kg .| Note 188
.. Note 201
.. Note 478
.. Note XS252
.. Note X5250
Tz 07.1 Bread and ordinary bakery wares 1,000 mg/kg = MNote 188
| Note 161
https://www.fao.org/gsfaonline/additives/details.html?id=104
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Regulatory Control [CODEX] (2)
[Swestener I ntreee | FaselGatedsn N e e

Alitame (956) 14.1.4 Water-based flavoured drinks, including “sport,” “energy,” or 40 mg/kg
“electrolyte” drinks and particulated drinks

Aspartame (951) 4.1.2.3 Fruit in vinegar, oil, or brine 300 mg/kg
Acesulfame potassium (950) 12.5 Soups and broths 110 mg/kg
CYCLAMATES (952) 1427  Aromatized alcoholic beverages (e.g. beer, wine and spirituous 250 mg/kg
952(i), 952(ii) and 952(iv) cooler-type beverages, low alcoholic refreshers)

SACCHARINS 1427  Aromatized alcoholic beverages (e.g. beer, wine and spirituous 80 mg/kg
954(i), 954(ii), 954(iii) and 954(iv) cooler-type beverages, low alcoholic refreshers)

Sucralose (Trichlorogalactosucrose) 9.4 Fully preserved, including canned or fermented fish and fish 120 mg/kg
(955) products, including mollusks, crustaceans, and echinoderms

Neotame (961) 9.3 Semi-preserved fish and fish products, including mollusks, 10 mg/kg

crustaceans, and echinoderms
STEVIOL GLYCOSIDES (960) 12.2.2  Seasonings and condiments 30 mg/kg

960a, 960b, 960c and 960d

10
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Accreditation Criteria (1)

HOKLAS Supplementary Criteria No.37
‘Food’ Test Category — Chemical Testing

Calibration curve

- At least 3 standards (excluding blank) should be used to establish a linear calibration graph.

- The standards used shall bracket the entire range of concentration of test samples.

- Criteria for the correlation coefficient of linear calibration graph should be set and implemented.

- Should be checked at suitable intervals using calibration standard (frequency of around 5%).

- Acceptance criteria shall be established and shall commensurate with the measurement uncertainty.

QC requirement
e Blank, duplicate, spike, laboratory control sample, control charts, etc.

11
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Accreditation Criteria (2)

Validation of methods (Non-standard methods)
- Laboratories shall verify their competence to perform the test by the use of certified reference materials and
participation of proficiency testing programmes.

Important method performance characteristics:

e Limit of detection

* Limit of quantitation

* Precision

* Bias (assess using CRMs)

* Applicable concentration ranges

e Sample matrices
If a method is to be accredited under ‘general foodstuffs’, satisfactory validation data shall be obtained
for at least 5 different common food matrices (protein, carbohydrate, oil, dietary fibre and water), and
at least three food types representative of each food matrix.

12
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Testing Methods — International Standard Methods (1)

AOAC 969.27

AOAC 957.09

AOAC 969.28

AOAC 973.29
AOAC 980.18

AOAC 947.10

AOAC 934.04

Non-nutritive Sweeteners in Nonalcoholic Beverages
Qualitative Thin-layer Chromatographic Method

Cyclohexylsulfamate (Cyclamate) Salts in Nonalcoholic
Beverages

Sodium Cyclamate and Calcium Cyclamate in Canned Fruit
Colourimetric Method

Saccharin in Food (Gravimetric Method)
Saccharin in Food
Differential Pulse Polarographic Method

Saccharin in Food
Sublimation Method

Saccharin in Nonalcoholic Beverages

TLC

BaSO, precipitation test (Qualitative)
Acid hydrolysis, colorimetric method

BaSO, precipitation

Differential Pulse Polarographic Method

Sublimation

Colormetric Test with NH;-free H,O and
Nessler reagent

13
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Testing Methods — International Standard Methods (2)

NMKL 122 (1997) 2" Ed.

NMKL 123 (1998) 29 Ed.
GB 5009.28-2016

GB 5009.247-2016

GB 5009.97-2023

EN 1379 : 1997

EN 12856:1999-04

EN 12857:1999-04

Saccharin. Liquid chromatographic determination in beverages and
sweets .

Cyclamate. Spectrophotometric determination in foods.
EmPARRE - IIRBEAREBIRE
BEmPAEHRIE

EmPERCE[EEMEMRAE

Foodstuffs - Determination of cyclamate and saccharin in liquid table
top sweetener preparations. Method by high performance liquid
chromatography

Foodstuffs- Determination of acesulfame-K, aspartame and
saccharin — High performance liquid chromatographic method

Foodstuffs - Determination of cyclamate — High performance liquid
chromatographic method

HPLC

Spectrometry

HPLC-UV

HPLC-UV

GC-FID, HPLC-UV, LC-MSMS

HPLC-UV

HPLC-UV/PDA

Derivatization, HPLC-UV
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Testing Methods — Other Literature Methods
I T

Determination of Sucralose in Foods HPLC-RI
LGC Sucralose SOP
Simultaneous Determination of Nine intense Sweeteners in foodstuffs by High Performance HPLC-ELSD

Liquid Chromatography and Evaporative Light Scattering Detection — Development and
Single-laboratory Validation

Andrzek Wasik, Josephine McCourt, Manuela Buchgraber, Journal of Chromatography A
2007, 1157, 187-196. ( IRMM Validated Method)

Simultaneous Determination of Twelve Sweeteners and Nine Preservatives in Food by Solid- LC-MS/MS
Phase Extraction and LC-MS/MS

Sayuri Tsuruda, Tomonori Sakamoto, Kouichi Akaki, Journal of the Food Hygienic Society of
Japan 2013, 54, 204-212.

Detection of 10 Sweeteners in Various Foods by Liquid Chromatography/Tandem Mass LC-MS/MS
Spectrometry

Chui-Shiang Chang, Tai Sheng Yeh, Journal of Food and Drug Analysis 2014, 22, 318-328.

Simultaneous determination of sweeteners in beverages by LC-MS/MS LC-MS/MS

Hiroaki Sakai, Azusa Yamashita, Masayoshi Tamura, Atsuo Uyama &Naoki Mochizuki, Food

Additives &Contaminants: Part A 2015, 32(6), 808-816. -
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Testing Methods: GL Methods

Analysis Technique Reference method

Acesulfame potassium, Aspartame, HPLC EN 12856:1999

Alitame, Saccharin (Quantification)

Sucralose HPLC uses Rl as detector
(Quantification)

Cyclamate HPLC EN12857:1999
(Quantification)

Acesulfame potassium, Saccharin, LC-MS/MS -

Cyclamate, Aspartame, Sucralose, Alitame, (Alternative Confirmation)
Neotame and Steviol Glycosides

16
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Alternative Confirmation Technique: LC-MS/MS (1)

Sample Preparation

Homogenization Sample weight m
LC-MSMS

« Liquid sample, mix * Add 30mL of 50% Analysis
i MeOH in water.
by shaking. . Weigh d10 :
« Semi-solid and solid vvelgh around 19 * Shake and sonicate
into the tube. for 15 mins.

samples, mix by .
homogenizer.  Centrifuge at 2,000

rom for 10 minutes.

Ref: Sayuri Tsuruda, Tomonori Sakamoto, Kouichi Akaki, Simultaneous Determination of Twelve Sweeteners and Nine Preservatives in Food by Solid-Phase
Extraction and LC-MS/MS, Journal of the Food Hygienic Society of Japan 2013, 54, 204-212. 17
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Alternative Confirmation Technique: LC-MS/MS (2)

LC setting

LC column C18 column, 3.5um, 2.1 x 100mm Solvent programme

Flow rate 0.3 mL/min A (%) B (%)

Solvent A: 0.1% formic acid in water 0
B: 0.1% formic acid in acetone 0.5

12

MSSettng b
lonization mode Negative ion mode 1
Spray voltage 4.5kV 25

Capillary temperature 350 °C

98
98
30
30
98
98

2
2
70
70
2
2
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Alternative Confirmation Technique: LC-MS/MS (3)

RT: 0.00 - 12.00 00— 6.43 NL: 3.18E6
00— 233 NL: 7.62E6 ] TIC F: - ¢ ESI SRM ms2 443.100
7 | TIC F: - ¢ ESI SRM ms2 162.000 ] Sucralose [359.099-359.101,
. I Acesu |fa me-K [77.999-78.001, 81.999-82.001) 504 | 361.099-361.101,
50 h MS 2023091220 ] | 196 .999-397.001] MS 2023091220
. | c: 159 230 292 506 607 [\654 722 984 1191
o 182 |\ 2.7 390 541 594 £.98 356 9.33 10.59 100 921 NL: 1.19E7
100— 385 NL: 4.98E6 ] TIC F: - ¢ ESI SRM ms2 377.200
] . TIC F: - ¢ ESI SRM ms2 182.000 ] Neotame [200.099-200.101,
] Saccharin [42.099-42.101, 61.999-62.001, 50 345.099-345.101,
50 105.999-106.001] MS 2023091220 ] 359.199-359.201] MS 2023091220
] | c: 171 3.37 431 529 670 7.33 8.?2,'.__9-_35 11.51
0 203 362 || 430 540 B9 8.02 889 1035 100 10.03 NL 2 77E6
_ 372 NL: 2.85E7 ] TIC F: - ¢ ESI SRM ms2 849.300
100+ ] ..
] | TIC F: - ¢ ESI SRM ms2 178.100 ] Stevioside [479.299-479.301
] [79.999-80.001, 95.999-96.001] 501 641.299-641.301,
50 Cyc amate MS 2023091220 n | 803 299-803.301] M3 2023091220
] | ﬁi 164 331 485 635 8.58 9.86 L1018
. 189 260 !\ 384 424 588 712  9.09 994 1170 .
0 531 NL: 1 02E7 100 9.99 NL: 6.57E6
003 TIC F- - ¢ £S1 SRM ms2 293.200 ] o / TIC F: - ¢ ES| SRM ms2 965.400
. Aspartame  [200.099-200 101, ] Rebaudioside A | [641.299-641.301, 803.399-803.401]
50 ‘ 217.099-217.101, 50 | 2023091220
] | 260.999-261.001] MS 2023091220 .
— 1 . ) _ |.
03 160 35 514 |\ 571 684 805 925 975 1.8 _ . 168 3.35 408 544 660 869 9.88 | 10.12
100+ 5.32 NL: 1.89ET 0 I I Y B Y Y N Y Y N ) B
] . TIC F: - ¢ ESI SRM ms2 330.200 0 2 4 6 8 10 12
. Alitame [215.099-215.101, Time (min)
50 295.099-295.101,
] h 312.199-312.201] MS 2023091220
01 162 280 426 6.16|_ 682 7.94 914 10.36

BT LR F
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Certified Reference Materials

CRM are available from the following reference
material producers:

LGC
Supelco
National Institute of Metrology, China

20
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Proficiency Testing Programmes

FAPAS 03164

FAPAS 03165

FAPAS 03172

FAPAS 03179

FAPAS 03180

2021

2021

2022

2023

2023

-Acesulfame-K
_ -Saccharin

Cola drink -Benzoic Acid
-Caffeine

-Acesulfame-K
: -Aspartame
Soft drink
-Cyclamate
-Saccharin

-Acesulfame-K
. -Aspartame
Soft drink
-Cyclamate
-Saccharin

-Acesulfame-K
-Aspartame
-Cyclamate

-Saccharin
-Sucralose

Soft drink

-Acesulfame-K
_ -Saccharin

Cola drink -Benzoic Acid
-Caffeine
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Thank you!
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