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[1. Varieties & Annual Output

About 39 species of berries from 11 families
are recorded for edible fruits.

Typical Berries

* Annual Output: * Annual Output: « Annual Output:

150,000 tonq 395,000 tons 3,000 tons
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II . Utilization

Berries
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Q: Why do we focus on berri ?
(MHealthcare values - B A

Berry anthocyanins have good effect on eyes, which
could alleviate eye fatigue and enhance the night

vision.

Protect capillary and possess antioxidant properties.

I Delay aging process and improve memory. l

\

Remove free radicals and prevent cancer.

Have strong inhibition on enzyme activity related to

occurring of cardiovascular diseases.
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2.Extraction, 1solation methods
for active ingredients from
berries




Active Ingredients of Berries
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I/Anthocyanins

1. Extraction Methods - Enzymatic
(DSolvent Extraction hydrolysis
@Assisted Extraction Ultrasound

Additional
: Method
Organic Solvent | Microwave
Hydrostatic
T % @ o i i high-pressure
ééé?ﬁééeeé Supercritical
fluid




®) Our Work

Experiment Material: Blueberry ”

) Blue-crop
A: Solvent Extraction
- Extractant: 2%oHcl-Methanol
X B 0.45 0.5
':"' ol 0.4 | 0.45 }
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Ratio of Solid to Liquid: 1 to 10
Optimal Conditions: Time: 60min
Temperature: 60°C



B: Enzyme-assisted Extraction 304

Cellulose oo @.

Enzvime Solvent -
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Enzyme dosage
C: Ultrasound-assisted Extraction
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The Best Extraction Method
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Extraction Extraction

Optimal Conditions of Enzyme-assisted Extraction:

Ratio of Solid to Liquid: 1 to 10;  Time: 60min
Temperature: 45°C Enzyme dosage: 3%



The advantages of enzyme-assisted extraction

¢ Simplicity & economy
¢ Mild treatment, product with high stability

/Standard:

cyaniding-3-glucoside

Identified by TLC

Sample 1:
Anthocyanin extracts
by Solvent Extraction

Sample 2:
Anthocyanin extracts
by Enzyme-assisted

\Extraction /




¢ High extraction efficiency

Anthocyanin may be easily |

released, because the cell

walls of berry were broken
by cellulose enzyme.

The extraction rate
Anthocyanin of was
Increased by 61%,
compared to solvent
extraction.
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Anthocyanin extracts by
Solvent Extraction
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Anthocyanin extracts by
Enzyme-assisted Extraction



¢ Reduce the cost of products

The antioxidant capacity of anthocyanin extracts from 6
varieties blueberries
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2. Isolation Methods
(OChromatography
@High-speed Countercurrent Chromatography

®Membrane Separation Technology

@®High Performance Liquid Chromatography
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® Our Work

A: Macroporous Resin Chromatography
Selection of Resins
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The adsorptive properties of The adsorptive properties of
four macroporous resins to four macroporous resins to
Anthocyanin: Anthocyanin:

NKA-9 >AB-8 > X-5 > A-8 NKA-9 > X-5> AB-8 > A-8

The optimal macroporous resin was NKA-9 @
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Optimal Conditions:

dynamic adsorption :
pH:4.5 Injection rate: 1ml/min

Sample Concentration: 2.5mg/mi
elution :

Ethanol concentration:70%

The purity of product reach 30%



B: Preparative high performance liguid chromatography

Anthocyanin monomer was obtained
J 'LL § & by further purification.
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C: Identify the anthocyanin monomers by LC-MS

[M+H]
PNeS.k (raliqn) Measured | Predicted | Error Formula name
(m/z) (m/z) (ppm)

1 5.269 | 465.1013 | 465.1028 | -3.23 | C,H,,0,, | Delphinidin-3-O-gal
2 6.554 | 435.0911 | 435.0922 | -2.53 | C,H,;0, | Delphinidin-3-O-arab
3 7.228 | 479.1176 | 479.1184 | -1.67 | C,H,,0,, Petunidin-3-O-gal
4 8.703 | 449.1078 | 449.1078 | 86.16 | C,H,,O. Petunidin-3-O-arab
5 9.262 | 493.1324 | 493.1341 | -3.45 | C,H,0, Malvidin-3-O-gal
6 9.597 | 303.0486 | 303.0499 | -4.29 | C.H,0, Delphinidin
7 | 10.863 | 463.1222 | 463.1235 | -2.81 | C,H,,0,, | Malvidin-3-O-arab
8 | 12.480 | 287.0547 | 287.0550 | -1.05 | C,H,,0, Cyanidin
9 | 13.085 | 317.0649 | 317.0656 | -2.21 | C,H,,0, Petunidin
10 | 17.841 | 301.0714 | 301.0707 | 233 | C,H,,0, Peonidin
11 | 18.462 | 331.0797 | 331.0812 | -453 | C.H,O, Malvidin
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I /Polysaccharides
1. Extraction Methods

(M)Hot Water Extraction
(2)Assisted Extraction

Enzymatic
hydrolysis

Hot \Water
Extraction

Additional

Ultrasound

Method
|

Microwave

Hydrostatic
high-pressure

Supercritical
fluid




@B Our Work

Experiment Material: Dry Blueberry

: Blue-crop
A:Hot Water Extraction
S -
'IGC_; 2.00 .50 | il
& 150 |
Feb} 1.50
o 100 | |
- 1. 00 '
8 0.50 - 0.90 | 0.50
O
E 0.00 <=~ - : - 0.00 | | ‘ | 0.00
1% (1:30) (400 (1:50)  (1:60)  (1:70) i o . 0 0 9 3 4 5 6
LL] : : :
Material-Water Radio (g/ml) Temperature (°C) Time Ch)

Material-Water Radio: 1to 70
Optimal Conditions:  Time: 5h
Temperature: 70°C



B: Enzyme-assisted Extraction
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ldeal Extraction Methods

2.4
— 2.34%
$ 2= 2.32%
= 23
= L
8 2.25
put
D 2.0
(="
g 2.11% |
= % | '
&~
& 205 )O @
= /
bt
e 2
=

1.95

Hot Water Enzyme-assisted Ultrasound-assisted
Extraction Extraction Extraction

Enzyme-assisted Extraction & Ultrasound-assisted Extraction

¢ High extraction efficiency
¢ Mild treatment, product with high stability.



2. Isolation Methods

\

Remove

Inorganic
salt

4 N\
Non-polar

lon exchange resin

Dialysis

impurities

P
organic / .
_compounds Solvent precipitation
Protein < Enzymolysis
Chromatography
Activated carbon
Plant .
pigments '

Hydrogen peroxide




OurWork = @DDeproteinization

a. Trifluoroacetic  b. Sevag Method €. Sevag & Enzymolysis

.. acidmethod . « LA
9 B0

40 .|

1

0 s

0 2 |

1 0 _ .

L2 3 45 1134587 IDURBUEENBIY :
Time

’x == a The Best Method
. =+ b Sevag & Enzymolysis Method
40 - C

¢ High efficiency: 4 times
¢ High polysaccharide

0 1 2 3 4 retention rate: 80%
Time



@ Decoloration (Hydrogen Peroxide Method)
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3. Processing technology

on berries




(1) Processing technology of berry jam
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(3) Processing technology of berry wine
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(3) Our Work

A : Preparation of berry dry powder

1 Berries q gl:igpse q Crush q |} Il Product

‘ Direct consumption ‘ S
yogurt

‘ ‘ Icecream

| baked food




Selection of Drying Methods & Carriers
Experimental Material: Blueberry

rum wind drying, Time DWD:6h
(DWD) FD: 6h
Freeze-dryin

DWD FD
Maltodextrin -

CMC
Maltodextrin




Product Quality

Product Yield ™ BWD
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Product Appearance

DWD FD

Purple powder
Firm structure
Difficult collection
Got damp after 12h at RT

Purple powder
Crisp structural
Got damp after 12h at RT

Maltodextrin

Purple powder Purple powder
Low drying rate Crisp structural
CMC Firm structure Low drying rate
Difficult collection Not easy to get damp
Not easy to get damp
K Purple powder Purple powder
C Got damp easily Got damp easily

Optimal Conditions: Add maltodextrin & Freeze-drying



B: Non-destructive assessment technology

NIR spectral data acquisition
ﬁf P \ /i .

Near infrared technology

Chemical
Gaugin




3 Models esta
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The 3 models via NIR tool help

our producers to realize the
quality evaluation of blueberry
without any damage to fruit.
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1/Haida biological technology co., LTD

Capsule production line

Blueberry anthocyanin capsules:
ﬁ Preparation technology of berry dry powder

Production capacity: 100,000 / hour
6?3;’)“-" pacity




Profit of the product
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2/0rogen native products co., LTD

Berry juice production line

Blueberry juice: High anthocyanin content
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Conclusions

¢ Establish the optimum extraction and
purification process of anthocyanin and
polysaccharides;

¢ Develop technology related to drying
and NIR for the processing of blueberry ;

¢ Have a good cooperation with medium-
sized companies, and help them to set up
production lines.
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