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Continuing of the EU- China collaborations
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The EU-China Safe program finishes here- BUT It’s not the end
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Tea or Cha? Tea Trades in the Past
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Global Tea Producing Map

Tea - Production (Tons)
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Global Tea Consumption Map

The world's biggest tea drinking nations
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Tea Consumption Map for Europe
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Mapof countries by tea
consumption per capita(kg)
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A Growing Global Tea Market Value of the global tea market from 2012 to 2025

(in million U.S. dollars)
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* In-scope: Tea bags, loose tea, black tea, green tea, mate.

Source: Statista Consumer Market Outlook © Statista 2021 jm
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Supply Chains for European Markets

Tea producing country Foreign

market

Exporters /
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Different Types of Tea

N~ Fresh Tea

Leaves
ot
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Chemicals changes during Fermentatlon K Fermentatlon
fermentation:
Leading to a change in
flavour, colour and health Green Whlte YeIIow Oolong Iack Dark
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Degrees of Fermentation and Oxidation
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Different Tea Growing Environments
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Longjing- Hangzhou

Kenya
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Major Chinese Tea Producing Area
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Top 10 Popular Tea in China (2002)

Green Tea:

Long Jing Tea(7G 14 12 )

Huangshan Maofeng Tea (3 Ll &%)
Biluochun Tea (ZEI23)

Junshan Yinzhen Tea (& LL4R4T)
Xinyang Maojian Tea ({ZFHE2R)
Duyun Maojian Tea (2] B4R)
Lu‘an Melon Seed (75 %K )

Oolong Tea:
Tieguanyin Tea (B W %)
Wuyi Rock Tea (I 5 7%)

Black Tea:
Keemun Tea ({81 141.%%)
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Case of Longjing Green Tea
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EU and China Sign Landmark Agreement Protecting Geographical
Indications in 2020

i
€42 prcamio©

28 out of first 100 Chinese GI product list, and 31 out of the second 175 list are tea.
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Ma\;; of Tea Praducti'on gta?e in India
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Tea Producing in Sri Lanka

Legend

Tea (Ha)
[ Not Planted
[ 1-3586
[ 3587- 7187

CEYLON TEA

SYMBOL OF QUALITY

KANDY NUWARA ELIYA E%m
MEDIUM GROWN HIGH GROWN
UDA PUSSELLAWA
DIMBULA HIGH GROWN
HIGH GROWN m
RUHUNA HIGH/MEDIUM GROWN
LOW GROWN

www.pulatisi.com
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Indian Black Tea Classification Systems

Black Tea Leaf Grading *
- iy
§ g Flowery Orange Pekoe {EfEH =

Orange Pekoe 8 HE

Congou 1%

*Note: only used for black tea,
in India and nearby.
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U.K.s Tea Import

A growing trend in
cheaper tea sourcing
from African countries

Where does the UK's tea come from?
Countries from which the UK imported the most black tea in 2017 (in tons)

Kenya o= | 62,222 %
India 25 ) 17,119 ~ N
Malawi [ | ) 11,197 « o

Netherlands i ) 4,429
Switzerland [ £ ) 3,759
Tanzania &g [ 3,668

Poland e ) 3,047

&

L

Rwanda == & > 076
Zimbabwe 5 [ 1,854 @&

Indonesia . 1 1 517

Combined figures for black fermented tea in immediate packings

@ ® @ of 'less than 3kg' and ‘'more than 3kg".

@statistaCharts  Source: International Trade Centre/TradeMap StatISta E
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Tea Production in African Countries

Tea production worldwide from 2006 to 2016, by leading country (in
metric tons)
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® Indonesia @ Sri Lanka

Additional Information:
Worldwide; International Tea C

Kenya @ India @ China

Labor intensive production activity

A livelihood for the poor:
Worker welfare

Sustainability:
Climate change
Deforesting

In Kenya, the tea industry is generating about 26% of the total export earnings and about 4% GDP. With
more than 80,000 people working on the estate and about 3 million people earning their livelihood from
the sector.
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Price Factors for Tea

Chinese Tea :
Geographic Indications (Especially products from central core area)
Timing of the harvest for green tea: Before Qingming Festival and Guyu (6th solar term)- Freshness

Vintage and storage after fermentation: For some specific black tea varieties like Pu’er Tea

India and Sri-Lanka Tea (Mostly black tea):

Gl (Assam, Darjeeling)

Elevation (Low, Medium, High)

Classes of the Tea (Which part of the plant leaf was harvested)

Tea for other countries:
What'’s being labeled on the product
Have no idea where their tea are coming from and it’s quality
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Identifying Fraud in Tea- Is Your Tea Really Tea?
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Rice Husks Caffeine +Dye+ Flavors

Dye(Inigo Blue)

Spent Tea Graphite
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Chinese Food Standards for Catechin and Caffeine

Conventional
tea drink
products on
Chinese markets
from a research
run by Jinghua
Times in 2012

Catechin
THREEZHER (mgkg)

Equal to tea

GB/T 21733—2008

*EMER 500mL & 7%A (g)
234.05 0.59
253.49 0.63
282.06 0.71
364.40 0.91
436.03 1.09
444 .56 1.11
457.86 1.14
472.14 1.18
533.65 1.33

Average Tea bags: ~ 2g
Potted Tea: 5-20 g for 250- 500 mL
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Time to Get on Board

Researchers Retailors

Students Industry Partners

Other

Food Agencies Stakeholders

wwwwwww

Together We Make Miracles
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Connections and Engagements Made Amongst Stakeholders for Tea

\ PEETEABRAR (% eurofins

SINOLIGHT CORPORATION
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P.M.David Silva & Sons

“Working with tea plantations since 1945”

? THE INSTITUTE
SI'\.IJIEFEIRSSITY FEAHEC 2
BELFAST FOOD SECURITY




Tea Samples Received from Different Origins

Country Sample

China 82+
Kenya 41+40
Ethiopia 40
Burundi 40
Malawi 40
India 40

Sri-Lanka: Around 400+
under collection

Kenya

Burundi
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The Two-Tier Analytical Platform of IGFS

Biological

Mass spectrometry
Spectral
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Tea models with FT-IR of Black Tea Samples

Tea FT-IR model set (iS50) (M16, PCA-X), SNV-1D-SG_Par_model set Claséses gi
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Al+ and Machine Learning

Multiple approaches to be explored
starting with R-pipeline and Python

Analytical data from different
spectroscopy and spectrometry
platforms will be used

Input Data

1o1monmon
onomnoiomo
1o110110TI0M

.
Training Data

Train the
Machine Learning Evaluate
Algorithm
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Machine Learning Prediction
Algorithm
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Approaches for Next Stage

Continue sourcing samples from different origins, especially Gl products:
Sri-Lanka

India

Black tea from China

Seeking for new opportunities of collaboration
Identifying new types of potential adulterations in tea industry

Fingerprinting and chemometric modeling:
ICP-MS

Ambient-MS: REIMS

LC-QToF

GC-MS
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Join Us in IGFS ASSET Center
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We welcome students, post doctors and all stakeholders in academic and food industry to join our global network of IGFS

chris.elliott@qub.ac.uk Contact in Chinese: d.wu@qub.ac.uk
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