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Foreword
SAC/TC 471 is in charge of this English translation. In case of any doubt about the contents

of English translation, the Chinese original shall be considered authoritative.

This standard is drafted in accordance with the rules given in the GB/T 1.1-2009 Directives

for standardization—Part 1: Structure and drafting of standards.

This standard was proposed by National Technical Committee for Standardization of Food Industry.

This standard was prepared by National Technical Committee 471 on Brewing of Standardization

Administration of China (SAC/TC 471).
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Blueberry wine
1. Scope

This standard specifies the terms and definitions, classification, requirements, analytical

methods, inspection rules, sign, packaging, transport, and storage of blueberry wine and

blueberry fruit wine.

This standard is applicable to production, inspection and sales of vitis amurensis wines.

2. Normative references

The following referenced documents are indispensable for the application of this document.

For dated references，only the edition cited applies. For undated references，the latest edition

of the referenced document (including any amendments) applies.

GB/T 191 Packaging-Pictorial sign for handling of goods

GB/T 601 Chemical Reagent - Preparations of standard volumetric solutions

GB 2758 National food safety standard - Fermented alcoholic drink and integrated alcoholic

beverage

GB/T 6682 Water for analytical laboratory use - Specification and test methods (GB/T

6682-2008, ISO 3696:1987, MOD)

GB 7718 National food safety standard - General standard for the labeling of prepackaged

foods

GB/T 15038 Analytical methods of wine and fruit-wine

JJF 1070 Rules of metrological testing for net quantity of products in prepackages with

fixed content

Measures for the metrological supervision and administration of quantitatively packed

commodities (Decree No.75 [2005] of the General Administration of Quality Supervision,

Inspection and Quarantine)

3. Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

blueberry wine

a type of fruit wine, mainly made from blueberry or blueberry juice (with or without sugar)

through complete or partial fermentation

3.2

blueberry fruit wine

a type of fruit wine, produced by blending blueberry wine and other fruit wine (fermented

type), in which blueberry wine accounts for not lower than 60% (volume fraction)

3.3

ice blueberry wine

a type of fruit wine, made through freeze concentration during blueberry wine production

4. Classification

According to the sugar content of products, blueberry wine shall be divided into: dry type,

semi-dry type, semi-sweet type and sweet type

5. Technical requirements

5.1 Sensory requirements

It shall comply with the provisions in Table 1
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Table 1 Sensory requirements

Items Requirements

Appearance

Hue/color and luster Purplish red, ruby red, or brick red

Clarity

Clear, glossy, with no evident suspensions and sediments

(small quantities of oak residues are allowed for wines sealed

with oak corks, and small quantities of sediments are allowed

for wines bottled for more than 6 months).

Aroma and taste

Aroma With aroma of blueberry and wine

Taste

Dry and semi-dry

type

With pure, elegant and refreshing taste, aroma of fruit and

wine are harmonious, and full-bodied

Semi-sweet and

sweet type

With pure, mellow and rich taste, harmonious in sourness and

sweetness, distinct fruit aroma, full-bodied

Typicality
With unique characteristics and style of blueberry variety

and indicated product type

5.2 Physical and chemical requirements

It shall comply with the provisions in Table 2

Table 2 Physical and chemical requirements

Items Requirements

Alcohol content
a
(20℃, volume fraction)/% ≥5.0

Total sugar (expressed as

glucose)/(g/L)

Dry type ≤12.0

Semi-dry type 12.1-18.0

Semi-sweet type 18.1-45.0

Sweet type ≥45.1

Sugar free extract
d/(g/L)

Blueberry wine and blueberry fruit wine ≥16.0

Ice blueberry wine ≥20.0

Volatile acid (expressed as acetic acid)/(g/L) ≤1.2

Total acid (expressed as citric acid)/(g/L) ≥4.0

a The allowable error range of alcohol content between measured value and the value indicated in the label shall

be ±1.0%vol (volume fraction).

5.3 Food safety requirements

It shall comply with the provisions in corresponding national food safety standard.

5.4 Net quantity

As specified in Decree No.75 [2005] of General Administration of Quality Supervision,

Inspection and Quarantine of the People’s Republic of China.

6. Analytical method
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6.1 Sensory requirements

As specified in GB/T 15038.

6.2 Physical and chemical requirements

Alcohol content, total sugar, sugar free extract, and volatile acid as specified in GB/T

15038, and total acid as specified in Annex A.

6.3 Net quantity

As specified in JJF 1070.

6.4 Other analytical items

Enterprises that have self-control or special requirements for quality of blueberry wine

may refer to Annex B and Annex C.

7. Inspection rules

Delivery inspection of products shall comply with the provisions in Food Safety Law and

be implemented as per the following requirements.

7.1 Batch

Products produced in the same production period, of the same classification, quality, and

specification and packaged to be delivered shall be deemed as one batch.

7.2 Sampling

7.2.1 Take samples as specified in Table 3. If the net content of a unit package is smaller

than 500 mL and the amount of total sampling is smaller than 1,500 mL, sampling should be increased

proportionally.

�able 3 Sampling

Batch range/box Sample quantity/box Unit sample quantity/bottle

＜50 3 3

51 to 1,200 5 2

1,201 to 3,500 8 1

＞3,501 13 1

7.2.2 Once taken, the samples shall be immediately attached with labels indicating their name,

category and specifications, quantity, name of the manufacturer, sampling time and place, and

sampler. Two bottles of the sample shall be sealed and stored for 2 months for future use. Other

sample bottles shall be immediately sent to laboratories for the inspection of the sensory,

physical and chemical requirements, food safety requirements, net content etc.

7.3 Inspection classification

7.3.1 Delivery inspection

7.3.1.1 Before delivery, the products shall be inspected to be qualified batch by batch by the

quality supervision and inspection department of the manufacturer as specified in this standard.

The product quality inspection qualification certificate shall be either enclosed in the

packaging box or in the independent packaging box or “qualified” or “inspected and qualified”

shall be printed on the label or packaging box.

7.3.1.2 Inspection items: sensory requirements, alcohol content, total sugar, sugar free

extract, volatile acid, total acid, and net content.

7.3.2 Type inspection

7.3.2.1 Inspection items: all items as specified in this standard.

7.3.2.2 The type inspection shall be carried out once half a year for the same category of
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products. However, in any of following cases, the type inspection shall be carried out.

a) Any major change in raw and adjunct materials;

b) Any change in critical process or equipment ;

c) Resumed production of the newly trial- manufactured products or the products under

normal production after shutdown for 3 months;

d) Significant difference between the delivery inspection and the last type inspection

results;

e) Sampling inspection required by the national quality supervision and inspection

authority according to relevant provisions.

7.4 Judgment rules

If any inspection item has two or less items which do not comply with the requirements,

it is necessary to take twice the quantity of samples from the same batch of products to make

re-inspection, and the re-inspection result shall prevail; if one item still failed to comply

with the requirements, the whole batch shall be judged as unqualified.

8. Sign

8.1 Prepackaged products shall be labeled as specified in GB 7718 and GB 2758 and the product

type shall be specified. Blueberry fruit wine shall be specified with Blueberry ** Wine (e.g.,

blueberry pear wine) or directly labelled with “blueberry fruit wine”.

8.2 The outer packaging box shall also be specified with net quantity of unit package and total

quantity besides product name, manufacturer (or dealer) name and address.

8.3 Packaging-pictorial sign shall comply with the requirements in GB/T 191.

9. Packaging, transport and storage

9.1 Packaging

9.1.1 Packaging materials shall comply with the requirements for food safety. Those materials

in direct contact with products shall comply with the corresponding national food safety

standards.

9.1.2 Packaging containers shall be kept clean and well-sealed.

9.1.3 External packaging materials shall be qualified and comply with the corresponding

standard.

9.2 Transport and storage

9.2.1 Wines sealed with corks (or alternatives) shall be placed horizontally or upside-down

during transport and storage.

9.2.2 Wines shall be kept clean, and avoid serious oscillation, sunlight, rain and freezing

during transport and storage, and handled with care during loading and unloading.

9.2.3 The storage place shall be cool, dry, and well-ventilated; and exposure to sunlight,

rain and fire source shall be prevented.

9.2.4 The finished products shall not be in direct contact with the humid ground and shall

not be transported and stored with toxic, poisonous, unpleasant-odor and corrosive goods.

9.2.5 The proper temperature of the products should range between 5 ℃ and 35 ℃ during

transport, and between 5 ℃ and 25 ℃ during storage.
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Annex A

(normative)

Determination method for total acid in blueberry wine
A.1 Theory

According to the principle of acid-base neutralization, directly titrate sodium hydroxide

standard volumetric solution for organic acid in the sample, use pH=8.2 as a potentiometric

end point and calculate the content of total acid in the sample with the volume of sodium hydroxide

standard volumetric solution consumed.

A.2 Reagents and materials

A.2.1 Sodium hydroxide standard volumetric titration solution [c (NaOH)=0.05 mol/L]: prepare

and calibrate as specified in GB/T 601, and accurately dilute.

A.2.2 Water, GB/T 6682, third grade.

A.3 Apparatuses

Automatic potentiometric titrator (or acidimeter): precision at 0.01 pH, with

electromagnetic stirrer.

A.4 Analysis procedures

A.4.1 Apparatus calibration

Calibrate the apparatuses according to its manual.

A.4.2 Determination

Pipette 10 mL of sample (at 20 ℃) into a 100mL beaker, add 50 mL of water, insert the

electrode and a rotor, and put them onto the electromagnetic stirrer to start stirring. Use

sodium hydroxide standard volumetric titration solution by titration. At the initial stage,

titrate sodium hydroxide quickly. When the pH value of the sample reaches 8.0, slow down the

titration speed and titrate half a drop of sodium hydroxide standard volumetric titration

solution each time when the pH value of the sample reaches 8.20. Record the volume (V1) of sodium

hydroxide standard volumetric titration solution consumed, and carry out the blank test at the

same time.

A.5 Calculation of result

The content of total acid in the sample shall be calculated in accordance with Formula (A.1):

1 0

2

( ) 64c V V
X

V
  

 ·······················································(A.1)

where:

X----the content of total acid (based on citric acid) in the sample, g/L;

c----the concentration of sodium hydroxide standard volumetric titration solution, mol/L;

V0----the volume of sodium hydroxide standard volumetric titration solution consumed by

blank test, mL;

V1----the volume of sodium hydroxide standard volumetric titration solution consumed by

sample measurement, mL;

V2----the volume of the sample pipetted, mL.

64----the molar mass of citric acid, g/mol.

The obtained result shall be expressed to one decimal place.

A.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 3% of the average value.
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Annex B

(informative)

Determination method for organic acid in blueberry wine----HPLC (high performance

liquid chromatography)
B.1 Theory

Organic acid enters the chromatographic column following the moving phase. Due to the

different degrees of retention on the chromatographic column, organic acid can be separated

and detected by the ultraviolet detector, and the sample can be quantitatively measured by the

external standard method.

B.2 Materials and reagents

Unless otherwise noted, all reagents are analytical pure reagents, and water is the

first-grade water as specified in GB/T 6682.

B.2.1 Methanol: chromatographically pure.

B.2.2 Phosphoric acid.

B.2.3 Tartaric acid, quininic acid, malic acid, shikimic acid, lactic acid, acetic acid, citric

acid, and succinic acid standard substance: purity≥99%.

B.2.4 Phosphoric acid solution (0.12%, volume fraction): pipette 1.2 mL of phosphoric acid into

a 1,000 mL volumetric flask, and fill up volume to the scale with water.

B.2.5 Moving phase: A: take 980 mL of phosphoric acid solution (B.2.4) and add 20 mL of methanol

(B.2.1), and sufficiently blend. B: methanol (B.2.1).

B.2.6 Organic acid mixed stock solution (tartaric acid, quininic acid, malic acid, shikimic

acid, lactic acid, acetic acid, citric acid, and succinic acid) 2,000 mL: accurately weigh 0.200

g of each organic acid standard substance, dissolve and dilute with water and fill up to volume

of 100 mL, and sufficiently blend. Store in the 0-4 ℃ refrigerator and use in one month.

B.2.7 Organic acid mixed working solution (tartaric acid, quininic acid, malic acid, shikimic

acid, lactic acid, acetic acid, citric acid, and succinic acid): accurately draw the organic

acid mixed stock solution (B.2.6), prepare with water into serial standard working solutions

of 400.00 mg/L, 200.00 mg/L, 100.00 mg/L, 50.00 mg/L, and 25.00 mg/L in sequence, prepare on

the spot and use in real time.

B.3 Apparatuses

B.3.1 HPLC: equipped with ultraviolet detector.

B.3.2 Vacuum pump.

B.3.3 Turbine mixer.

B.3.4 Ultrasonic washer.

B.3.5 Analytical balance: sensitive quality: 0.1 mg.

B.3.6 Microporous filter film: water system, pore diameter: 0.45 μm.

B.4 Analysis procedures

B.4.1 Pretreatment of the sample

Use water to dilute the sample three to five times, blend well, and take 1 mL of diluted

sample to be filtered with the water-system film for determination.

B.4.2 Chromatographic conditions for reference

B.4.2.1 Chromatographic column: C18 chromatographic column (250 mm*4.6 mm, 5 μm) or equivalent

chromatographic column.

B.4.2.2 Column temperature: 30 ℃.

B.4.2.3 Detection wavelength: 214 nm.

B.4.2.4 Flow velocity: 0.8 mL/min.
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B.4.2.5 Sample volume: 10 μL.

B.4.2.6 See Table B.1 for gradient washing conditions.

Table B.1 Gradient washing conditions

Time

min

Flow velocity

mL/min

A

%

B

%

0 0.8 100 0

9 0.8 100 0

12 0.8 40 60

18 0.8 40 60

20 0.8 100 0

30 0.8 100 0

B.4.2 Qualitative analysis

Qualifying is performed according to the retention time of single standard of (tartaric

acid, quininic acid, malic acid, shikimic acid, lactic acid, acetic acid, citric acid, and

succinic acid) and the retention time of components of the sample to be measured.

B.4.4 Quantitation by external standard method

Take 1.0 mL of organic acid mixed working solution (B.2.7) respectively, measure in

accordance with chromatographic conditions for reference, use concentrations of organic acids

(tartaric acid, quininic acid, malic acid, shikimic acid, lactic acid, acetic acid, citric acid,

and succinic acid) standard series as horizontal coordinates and peak areas as vertical

coordinates to draw a standard working curve, measure chromatographic peak areas of organic

acids in the sample, and calculate concentrations of all organic acids in the sample with the

standard working curve.

B.5 Calculation of result

The content of organic acids in the sample shall be calculated in accordance with Formula

(B.1):

iX c f  ··································································· (B.1)

where:

X----the content of organic acids in the sample, mg/L;

ci----the contents of tartaric acid, quininic acid, malic acid, shikimic acid, lactic acid,

acetic acid, citric acid, and succinic acid referred to the standard working curve, mg/L;

f----the dilution times of the sample.

The result is indicated with the mean value between two independent determination results

under the repeatability conditions and shall be expressed to two decimal places.

B.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 10% of the mean value.
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Annex C

(informative)

Determination method for alcohols and esters in blueberry wine----static

headspace-gas chromatography
C.1 Theory

Alcohols and esters in the closed container can reach dynamic balance between gas phase

and liquid phase at a specific temperature. Currently, concentration of volatile components

is in direct proportion to its concentration in the liquid phase. Upper gas is drawn to be

separated from the sample with the chromatographic column. Detect the sample with the flame

ionization detector and use the inner standard method for qualitative analysis.

C.2 Reagents and materials

Unless otherwise noted, all reagents are analytical pure reagents, and water is the

second-grade water specified by GB/T 6682.

C.2.1 Ethyl alcohol: chromatographically pure.

C.2.2 Sodium chloride.

C.2.3 Normal propyl alcohol, isobutanol, n-butyl alcohol, hexyl alcohol, ethyl formate, ethyl

acetate, butyl acetate, isoamyl acetate, ethyl caproate, tertiary amyl alcohol standard

substance: purity≥99%.

C.2.4 Ethanol solution (60%, volume fraction): weigh 60 mL of ethyl alcohol (C.2.1), use water

to fill up volume of 100 mL, and blend well.

C.2.5 Ethanol solution (12%, volume fraction): weigh 12 mL of ethyl alcohol, fill up volume

of 100 mL with water, and blend well.

C.2.6 Inner stock solution of tert-amyl alcohol (2.0 mg/mL): accurately weigh 0.200 g of

tert-amyl alcohol into a 100 mL volumetric flask, fill up volume of 100 mL with ethanol solution

(C.2.5) and blend well. Store in the 0-4 ℃ refrigerator and use within one month.

C.2.7 Alcohol and ester mixed standard stock solution: weigh 2.500 g of normal propyl alcohol,

2.500 g of isobutanol, 0.100 g of n-butyl alcohol, 2.500 g of active amyl alcohol, 5.000 g of

isoamyl alcohol, 0.1000 g of hexyl alcohol, 1.000 g of ethyl formate, 5.000 g of ethyl acetate,

0.100 g of butyl acetate, 0.100 g of isoamyl acetate, and 0.100 g of ethyl caproate into a 100

mL volumetric flask, fill up volume with ethanol solution (C.2.4), and blend well.

Store the prepared standard stock solution in the 0-4 ℃ refrigerator and use within one month.

C.3 Apparatuses

C.3.1 Gas chromatograph: equipped with flame ionization detector.

C.3.2 Analysis balance: sensitivity quality: 0.1 mg.

C.3.3 Headspace sampling equipment.

C.3.4 Headspace sampling needle.

C.3.5 Headspace sampling bottle: 20 mL.

C.4 Analysis procedures

C.4.1 Chromatographic conditions for reference

C.4.1.1 Chromatographic column: polyethylene glycol capillary column (50 m×0.25 mm×0.25 μ

m) or equivalent chromatographic column.

C.4.1.2 Temperature of chromatographic column: initial temperature: 35 ℃, keep for 1 min, heat

to 120 ℃ at the speed of 3.5 ℃/min, and heat to 200 ℃ at the speed of 15 ℃/min, and keep

for 2 min.

C.4.1.3 Detector temperature: 250 ℃.

C.4.1.4 Sample inlet temperature: 200 ℃.
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C.4.1.5 Carrier gas flow: 1.0 mL/min.

C.4.1.6 Sampling volume: 1.0 mL.

C.4.1.7 No diversion.

C.4.2 Headspace conditions for reference

C.4.2.1 Balance temperature: 50 ℃。

C.4.2.2 Balance time: 30 min.

C.4.2.3 Oscillation frequency: 500 r/min.

C.4.3 Determination of relative correction factor (f value)

Accurately take 0.10 mL, 0.20 mL, 0.30 mL, and 0.40 mL of alcohol and ester mixed standard

stock solution (C.2.7) into four 100 mL volumetric flasks respectively, fill up volume to the

scale with the same blueberry wine sample, and blend well. Pipette 5 ml from each of 4 labelled

samples prepared above and unlabeled blueberry wine samples into five 20 mL headspace sampling

bottle, add 2.0 g of sodium chloride and 0.1mL of inner stock solution of tert-amyl alcohol

(C.2.6), press bottle caps and blend uniformly. According to the chromatographic conditions

(C.4.1) and headspace conditions (C.4.2), record peak areas (or peak height) of various

components, and calculate the relative correction factors of various components according to

the Formula (C.1) and the Formula (C.2).

1
3 3

2

A
A A

A
  

·································································(C.1)
where:

A’3----the peak area (or peak height) after calibration of components of the labelled

sample;

A1----the peak area (or peak height) of the inner standard method of the unlabeled sample;

A2----the peak area (or peak height) of the inner standard method of the labeled sample;

A3----the peak area (or peak height) of components of the labeled sample.

1 2

3 4 1

A c
f

A A c
 

  ····························································(C.2)
where:

f----the relative correction factor of each component;

A1----the peak area (or peak height) of the inner standard method of the unlabeled sample;

A’3----the peak area (or peak height) after calibration of components of the labelled

sample;

A4---- the peak area (or peak height) of components of the unlabeled sample

c2----the concentration of standard solution of components in the sample, mg/L;

c1----the concentration of tert-amyl alcohol in the sample, mg/L;

C.4.4 Pretreatment of sample

Accurately pipette 5.0 ml of the sample into a 20 mL headspace sampling bottle, add 2.0

g of sodium chloride and 0.10 mL of inner stock solution of tert-amyl alcohol (C.2.6), press

the bottle cap and blend well.

C.4.5 Determination

Measure according to the chromatographic conditions (C.4.1) and the headspace conditions

(C.4.2) and perform qualification according to the retention time of standard substances of

alcohols and esters and of components of the measured sample, work out the ratio of peak areas

(or peak heights) according to peak areas (or peak height) of components and inner standard

of tert-amyl alcohol, and calculate the contents of components of alcohols and esters by the

inner standard method,
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C.5 Calculation of result

The contents of components in the sample shall be calculated in accordance with Formula

(C.3):

5
1

6

A
X c f

A
  

····························································· (C.3)
where:

X----the content of each component in the sample, mg/L;

c1----the concentration of added tert-amyl alcohol in the sample, mg/L;

A5----the peak area (or peak height) of each component in the sample;

A6----the peak area (or peak height) of the inner standard method in the sample;

f----the average value of relative correction factors of components.

The result is indicated with the mean value between two independent determination results

obtained under the repeatability conditions and shall be expressed to two decimal places.

C.6 Precision

The absolute difference between two independent determination results under the

repeatability conditions shall not exceed 10% of the mean value.


