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GB/T 13662-2018

I

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.

This standard replaces the GB/T 13662-2008 Huangjiu in whole.

The following deviations have been made with respect to the GB/T 13662-2008:

1) In terms and definitions:

----The terms and definitions of huangjiu, marking age, traditional type huangjiu and light

type huangjiu have been revised;

----The terms and definitions of original huangjiu, blending, and inhibited fermentation

have been added.

2) In technical requirements:

----The requirements for raw and adjunct materials have been revised;

----The specific requirements for physical and chemical indexes have been revised;

----The requirement for limiting the amount of benzoic acid naturally produced during

fermentation and storage of huangjiu has been added;

----The requirement for β-phenethyl alcohol has been canceled.

3) In analytical methods:

----The determination method for total sugar-Fehling ’ s reagent-indirect iodine

potentiometric titration method has been added;

----The determination method for non-sugar solids-apparatus method (second method) has been

added;

----The determination method for β-phenethyl alcohol has been deleted;

----The method of measuring alcohol content by the alcohol meter has been deleted, and the

method for determining alcohol content-apparatus method (informative Annex A) has been

added;

4) In inspection rules:

----The delivery inspection items have been revised;

----The classification of unqualified items has been revised;

----The determination rules have been revised.

5) ----The requirements for labeling and have been revised.

This standard was proposed by China National Light Industry Council.

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

Administration of China (SAC/TC 471).

The previous editions replaced by this standard are as follows:

----GB/T 13662-1992, GB/T 13662-2000, and GB/T 13662-2008.



Huangjiu
1. Scope

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

analytical methods, inspection rules, sign, packaging, transport, and storage of huangjiu.

This standard is applicable to production, inspection and sales of huangjiu.

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 601 Chemical reagent - Preparations of standard volumetric solutions

GB/T 603 Chemical reagent – Preparations of reagent solution for use in test methods

GB/ 1886.64 National food safety standard - Food additives - caramel color

GB 2715 National food safety standard - Grains

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

alcoholic beverage

GB 2760 National food safety standard - Standards for use of food additives

GB 5009.28 National food safety standard - Determination of benzoic Acid, sorbic acid and

saccharin sodium in foods

GB 5009.225 National food safety standard - Determination of ethanol concentration in

spirits

GB 5749 Standards for drinking water quality

GB/T 6543 Single and double corrugated boxes for transport packages

GB/T 6682-2008 Water for analytical laboratory use - Specification and test methods

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

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

Huangjiu

a type of fermented alcoholic drink, mainly made from rice, milled glutinous broomcorn

millet, millet, corn, wheat, and water, which are added with qu and/or some enzymic preparations,

yeasts and other sacchariferous and fermentative starters

3.2

age

the years of refined original huangjiu after fermentation stored in earthen jars or tanks

3.3

original huangjiu

a type of crude huangjiu, stored in containers directly or after sterilization at the end

of brewing

3.4
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marking age

the age marked on the sales packaging label, calculated on the weighted average of ages

of the original huangjiu for blending

3.5

aggregate

sediments or precipitates in finished Huangjiu, naturally produced during storage

3.6

traditional type huangjiu

a type of huangjiu, mainly made from rice, milled glutinous broomcorn millet, corn, millet,

wheat and water through steaming, adding qu, saccharifying, fermenting, squeezing, filtering,

sterilizing, storing and blending

3.7

light type huangjiu

a type of huangjiu containing fresh flavor, mainly made from rice, milled glutinous

broomcorn millet, corn, millet, wheat and water through steaming, adding qu and/or some enzymic

preparations and yeasts as sacchariferous and fermentative starters, saccharifying, fermenting,

squeezing, filtering, sterilizing, storing and blending

3.8

special type huangjiu

a type of huangjiu, containing special flavors due to the change of raw and adjunct materials

and (or) brewing techniques, but with its original flavor style unchanged

3.9

blending

a process of blending original huangjiu of different ages and types according to a specific

ratio and adding a proper amount of water for adjustment

3.10

inhibited fermentation

a process of adding a proper amount of baijiu or edible alcohol to control fermentation

during the production of sweet huangjiu and semi-sweet huangjiu

4. Classification

4.1 According to the flavor style of products, huangjiu shall be divided into:

4.1.1 Traditional type huangjiu

4.1.2 Light type huangjiu

4.1.3 Special type huangjiu

4.2 According to the sugar content of products, huangjiu shall be divided into:

4.2.1 Dry huangjiu

4.2.2 Semi-dry huangjiu

4.2.3 Semi-sweet huangjiu

4.2.4 Sweet huangjiu

5. Technical requirements

5.1 Requirements for raw and adjunct materials

5.1.1 Water for brewing shall conform to the requirements of GB 5749.

5.1.2 Grains such as rice shall conform to the requirements of GB 2715.

5.1.3 During the production of special type huangjiu, those ingredients that are both food

and traditional Chinese medicine in conformance with national regulations and traditions can

be added.



5.1.4 Baijiu or edible alcohol used for inhibited fermentation shall conform to relevant

standards and requirements.

5.1.5 Caramel colorcan be added into huangjiu in accordance with GB 2760 (but its

caramel-color products shall conform to the requirements of GB 1886.64).

5.1.6 Other raw and adjunct materials shall conform to relevant national standards and food

safety regulations.

5.2 Sensory requirements

5.2.1 Traditional type huangjiu

It shall comply with the provisions of Table 1.

Table 1 Sensory requirements for traditional type huangjiu

Items Types Excellent class First class Second class

Appearance

Dry huangjiu

Light yellow to dark brown, clear,

transparent, glossy, and trace aggregates

are allowed at the bottom of a bottle (jar).

Light yellow to dark

brown, clear,

transparent, and a

small amount of

aggregates are

allowed at the

bottom of a bottle

(jar).

Semi-dry huangjiu

Semi-sweet huangjiu

Sweet huangjiu

Aroma

Dry huangjiu

With unique strong

aroma of huangjiu and

no off-odour

With unique strong

aroma of huangjiu

and no off-odour

With unique aroma of

huangjiu and no

off-odour

Semi-dry huangjiu

Semi-sweet huangjiu

Sweet huangjiu

Taste

Dry huangjiu
Mellow, refreshing,

with no off-odour

Mellow, relatively

refreshing, with no

off-odour

Moderately mellow,

refreshing, with no

off-odour

Semi-dry huangjiu

Mellow, soft and

refreshing, with no

off-odour

Mellow, relatively

soft and

refreshing, with no

off-odour

Moderately mellow

and refreshing, with

no off-odour

Semi-sweet huangjiu

Mellow, sweet and

refreshing, with no

off-odour

Mellow, relatively

sweet and

refreshing, with no

off-odour

Mellow, moderately

sweet and

refreshing, with no

off-odour

Sweet huangjiu
Sweet and mellow,

with no off-odour

Sweet and

relatively mellow,

with no off-odour

Sweet and moderately

mellow, with no

off-odour

Flavor style

Dry huangjiu
With a harmonious

body, and a typical

flavor style of

huangjiu

With a relatively

harmonious body,

and a typical

flavor style of

huangjiu

With a moderately

harmonious body and

a typical flavor

style of huangjiu

Semi-dry huangjiu

Semi-sweet huangjiu

Sweet huangjiu
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5.2.2 Light type huangjiu

It shall comply with the provisions in Table 2.

Table 2 Sensory requirements for light type huangjiu

Items Types First class Second class

Appearance

Dry huangjiu
Light yellow to dark brown, clear, transparent,

glossy, and trace aggregates are allowed at the bottom

of a bottle (jar).

Semi-dry huangjiu

Semi-sweet huangjiu

Aroma

Dry huangjiu

With a unique elegant aroma of huangjiu of this type,

no off-odour
Semi-dry huangjiu

Semi-sweet huangjiu

Table 2 (Cont’d)

Items Types First class Second class

Taste

Dry huangjiu

Soft, mellow, and

refreshing, with no

off-odour

Soft, mellow and

relatively refreshing,

with no off-odour

Semi-dry huangjiu
Soft and refreshing, with

no off-odour

Soft and relatively

refreshing, with no

off-odour

Semi-sweet huangjiu

Soft, sweet, and

refreshing, with no

off-odour

Soft, sweet and

relatively refreshing,

with no off-odour

Flavor style

Dry huangjiu
With a harmonious body,

and a typical flavor style

of huangjiu of this type

With a relatively

harmonious body, and a

flavor style of huangjiu

of this type

Semi-dry huangjiu

Semi-sweet huangjiu

5.2.3 Special type huangjiu

It shall comply with the provisions in 5.2.1 or 5.2.2.

5.3 Physical and chemical requirements

5.3.1 Traditional type huangjiu

5.3.1.1 Dry huangjiu

It shall comply with the provisions in Table 3.

Table 3 Physical and chemical requirements for traditional type dry huangjiu

Items

Rice huangjiu Non-rice huangjiu

Excellent class First class Second class
Excellent

class
First class

Total sugar

(expressed as

glucose)/(g/L)

≤ 15.0

Non-sugar ≥ 14.0 11.5 9.5 14.0 11.5



solids/(g/L)

Alcohol content

(20 ℃)/%vol)
≥ 8.0

a
8.0

b

Total acid

(expressed as

lactic acid)/(g/L)

3.0-7.0 3.0-10.0

Amino acid

nitrogen/(g/L)
≥ 0.35 0.25 0.20 0.16

pH 3.5-4.6

Calcium

oxide/(g/L)
≤ 1.0

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.1.2 Semi-dry huangjiu

It shall comply with the provisions in Table 4.

Table 4 Physical and chemical requirements for traditional type semi-dry huangjiu

Items

Rice huangjiu Non-rice huangjiu

Excellent

class
First class Second class

Excellent

class
First class

Total sugar

(expressed as

glucose)/(g/L)

15.1-40.0

Non-sugar

solids/(g/L)
≥ 18.5 16.0 13.0 15.5 13.0

Alcohol content

(20 ℃)/%vol)
≥ 8.0 a 8.0 b

Total acid

(expressed as

lactic acid)/(g/L)

3.0-7.5 3.0-10.0

Amino acid

nitrogen/(g/L)
≥ 0.40 0.35 0.30 0.16

pH 3.5-4.6

Calcium oxide/(g/L) ≤ 1.0

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.



GB/T 13662-2018

7

b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.1.3 Semi-sweet huangjiu

It shall comply with the provisions of Table 5.

Table 5 Physical and chemical requirements for traditional type semi-sweet huangjiu

Items

Rice huangjiu Non-rice huangjiu

Excellent

class
First class Second class

Excellent

class
First class

Total sugar

(expressed as

glucose)/(g/L)

40.1-100.0

Non-sugar

solids/(g/L)
≥ 18.5 16.0 13.0 16.0 13.0

Alcohol content

(20 ℃)/%vol)
≥ 8.0 a 8.0 b

Total acid

(expressed as

lactic acid)/(g/L)

4.0-8.0 4.0-10.0

Amino acid

nitrogen/(g/L)
≥ 0.35 0.30 0.20 0.16

pH 3.5-4.6

Calcium

oxide/(g/L)
≤ 1.0

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
b If alcohol content is lower than 11% vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.1.4 Sweet huangjiu

It shall comply with the provisions in Table 6.

Table 6 Physical and chemical requirements for traditional type sweet huangjiu

Items

Rice huangjiu Non-rice huangjiu

Excellent

class
First class Second class

Excellent

class
First class

Total sugar

(expressed as

glucose)/(g/L)

＞ 100.0

Non-sugar

solids/(g/L)
≥ 16.5 14.0 13.0 14.0 11.5



Alcohol content

(20 ℃)/%vol)
≥ 8.0 a 8.0 b

Total acid

(expressed as

lactic acid)/(g/L)

4.0-8.0 4.0-10.0

Amino acid

nitrogen/(g/L)
≥ 0.30 0.25 0.20 0.16

pH 3.5-4.8

Calcium oxide/(g/L) ≤ 1.0

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.2 Light type huangjiu

5.3.2.1 Dry huangjiu

It shall comply with the provisions in Table 7.

Table 7 Physical and chemical requirements for light type dry huangjiu

Items
Rice huangjiu

Non-rice huangjiu
First class Second class

Total sugar

(expressed as

glucose)/(g/L)

≤ 15.0

Non-sugar

solids/(g/L)
≥ 5.0

Alcohol content

(20 ℃)/%vol)
≥ 6.0 a 6.0 b

Total acid

(expressed as

lactic acid)/(g/L)

2.5-7.0 2.5-10.0

Amino acid

nitrogen/(g/L)
≥ 0.20 0.16

pH 3.5-4.6

Calcium oxide/(g/L) ≤ 0.5

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0% vol.
b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated
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with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.2.2 Semi-dry huangjiu

It shall comply with the provisions in Table 8.

Table 8 Physical and chemical requirements for light type semi-dry huangjiu

Items
Rice huangjiu Non-rice huangjiu

First class Second class First class Second class

Total sugar

(expressed as

glucose)/(g/L)

15.1-40.0

Non-sugar

solids/(g/L)
≥ 10.5 8.5 10.5 8.5

Alcohol content

(20 ℃)/%vol)
≥ 6.0 a 6.0 b

Total acid

(expressed as

lactic acid)/(g/L)

2.5-7.0 2.5-10.0

Amino acid

nitrogen/(g/L)
≥ 0.30 0.20 0.16

pH 3.5-4.6

Calcium oxide/(g/L) ≤ 0.5

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and the measured

value is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.2.3 Semi-sweet huangjiu

It shall comply with the provisions in Table 9.

Table 9 Physical and chemical requirements for light type semi-sweet huangjiu

Items
Rice huangjiu Non-rice huangjiu

First class Second class First class Second class

Total sugar

(expressed as

glucose)/(g/L)

40.1-100.0

Non-sugar

solids/(g/L)
≥ 7.0 5.5 7.0 5.5

Alcohol content

(20 ℃)/%vol)
≥ 6.0 a 6.0 b

Total acid

(expressed as
3.8-8.0 3.8-10.0



lactic acid)/(g/L)

Amino acid

nitrogen/(g/L)
≥ 0.25 0.20 0.16

pH 3.5-4.6

Calcium oxide/(g/L) ≤ 0.5

Benzoic acid
c/(g/kg)

≤ 0.05

a If alcohol content is lower than 14%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 14%vol, and the difference of alcohol content between the value indicated on the label and measured value

is ±1.0%vol.
b If alcohol content is lower than 11%vol, values of non-sugar solids and amino acid nitrogen are calculated

with 11%vol, and the difference of alcohol content between the value indicated on the label and measured value

is ±1.0%vol.
c Benzoic acid naturally produced during fermentation and storage.

5.3.3 Special type huangjiu

As specified in corresponding product standards, and the indexes in the product standard

shall not be lower than the requirements of the minimum class of corresponding type in 5.3.1

or 5.3.2.

5.4 Net quantity

As specified in accordance with 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)

6. Analytical method

Water used in the analytical method, unless otherwise noted, shall be water of level three

or above specified in GB/T 6682-2008. All reagents, unless otherwise noted, refer to analytical

pure reagent (AR).

6.1 Sensory inspection

6.1.1 Preparation of sample solutions

First, number the samples and then maintain the temperature between 15 ℃ and 25 ℃. Then,

number the test glasses that shall be clean and dry, and in correspondence with the samples.

Finally, fill each glass with a proper amount of the sample carrying the same number.

6.1.2 Appearance evaluation

Put the glasses with samples at a bright place, raise them to the eyebrow level to observe

their transparency, clarity, and if any sediments or aggregates of huangjiu in the glasses,

and take notes in detail.

6.1.3 Aroma and taste evaluation

Hold the glass stem in one hand, slowly raise to the nose, smell it and then slowly shake

the glass, smell aroma by the air entry, cover it, hold the glass middle part for 2 min, shake

it and then smell it again. According to the operations, analyze and judge whether the aroma

is from raw material or other off-odours and then write down the comments. Take a sip of the

sample, carefully taste it with the gustatory area, swallow it when having obvious impression,

then feel the flavor and aftertaste in the mouth, and take notes of the taste characteristics.

6.1.4 Flavor style evaluation

According to characteristics of appearance, aroma, and taste, evaluate its flavor style

and degree of typicality and write down the conclusive comments.

6.2 Total sugar
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6.2.1 Lane-Eynon method (arbitration method)

This method applies to sweet huangjiu and semi-sweet huangjiu.

6.2.1.1 Theory

Fehling’s reagent and reducing sugar react to produce cuprous oxide sediments through

azeotropy. With methylene blue as indicator, titrate hydrolysate into boiling Fehling’s reagent.

At the end point, add slightly excessive reducing sugar to reduce methylene blue to be colorless,

and calculate the total sugar according to the volume of hydrolysate consumed.

6.2.1.2 Reagents

6.2.1.2.1 Fehling’s reagent solution A: weigh 69.8 g of copper sulfate (CuSO4•5H2O) and add

water to dissolve them and fill up to volume of 1000 mL.

6.2.1.2.2 Fehling’s reagent solution B: weigh 346 g of seignette salt (C4H4KNaO6•4H2O) and

100 g of sodium hydroxide, dissolve them with water and fill up to volume of 1000 mL, blend,

filter and reserve for later use.

6.2.1.2.3 Glucose standard solution (2.5 g/L): take 2.5 g (accurate to 0.0001 g) of glucosum

anhydricum reaching constant weight through drying at 103-105 ℃, dissolve them with water

and add 5 mL of concentrated hydrochloric acid, and fill up to volume of 1000 mL with water.

6.2.1.2.4 Methylene blue indicator (10 g/L): weigh 1.0 g of methylene blue, dissolve and

fill it up to volume of 100 mL with water.

6.2.1.2.5 Hydrochloric acid (6 mol/L): weigh 50 mL of concentrated hydrochloric acid and

dilute it with water to 100 mL.

6.2.1.2.6 Methylene blue indicator (1 g/L): weigh 0.10 g of methyl red, dissolve with ethanol

and dilute to 100 mL.

6.2.1.2.7 Sodium hydroxide solution (200 g/L): weigh 20 g of sodium hydroxide, dissolve and

dilute it with water to 100 mL.

6.2.1.3 Apparatuses

6.2.1.3.1 Analytical balance: sensitive quality at 0.0001 g.

6.2.1.3.2 Analytical balance: sensitive quality at 0.01 g.

6.2.1.3.3 Electric oven:300W-500W.

6.2.1.4 Analysis procedures

6.2.1.4.1 Calibration of pre-titration of Fehling’s solution

Accurately pipette 5 mL of Fehling’s reagent solution A and Fehling’s reagent solution

B respectively into a 250 mL conical flask, add 30 mL of water to blend, and place the flask

into the electric oven to be heated and boiled. Drop in glucose standard solution (6.2.1.2.3)

and keep boiling until blue is about to disappear, add 2 drops of methylene blue indicator

(6.2.1.2.4), continue to titrate using glucose standard solution until blue disappears.

Record the consumed volume (V) of glucose standard solution.

6.2.1.4.2 Calibration of Fehling’s solution

Calibration of Fehiling’s solution is carried out and calculated as the following steps.

a) Accurately pipette 5 mL of Fehiling’s solution A and B respectively into a 250 mL conical

flask, and add 30 mL of water. After blending, add glucose standard solution (6.2.1.2.3)

1 mL less than pre-titration volume (V), heat and boil it in the electric oven, add

2 drops of methylene blue indicator (6.2.1.2.4), keep boiling for 2 min and continue

to titrate with glucose standard solution until blue disappears, which is considered

as the end point, and record the total volume (V1) of glucose standard solution consumed.

All titration operations should be completed in 3 min.

b) The mass of glucose equivalent to each 5 mL of Fehling’s solution A and B shall be



calculated in accordance with Formula (1):

1
1 1000

m V
m


 ····································································(1)

where:

m1----the mass of glucose equivalent to each 5 mL of Fehling’s solution A and B, g;

m----the mass of glucose weighed, g;

V1----the total volume of glucose standard solution consumed during formal calibration,

mL.

6.2.1.4.3 Determination of samples

Samples are determined as the following steps:

a) Pipette 2 mL to 10 mL of samples (total sugar content of hydrolysate shall be controlled

at 1-2 g/L) into a 500 mL volumetric flask, add 50 mL of water and 5 mL of hydrochloric

acid (6.2.1.2.5), and heat 15 min in the water bath of 68-70 ℃. After cooling, add

2 drops of methyl red indicator (6.2.1.2.6), neutralize with sodium hydroxide solution

(6.2.1.2.7) until red disappears (approximate to neutral), add water to fix the volume,

blend well, and filter with filter paper for later use.

b) During determination, use hydrolysate to replace glucose standard solution, and carry

operations the same as 6.2.1.4.2, and record the volume (V2) of hydrolysate consumed.

6.2.1.5 Calculation of result

The total content of sugar in the sample shall be calculated in accordance with Formula

(2).

1

2 3

500
1 000

m
X

V V


 


·························································(2)

where:

X----the content of total sugar in the sample, g/L;

m1----the mass of glucose equivalent to each 5 mL of Fehling’s solutions A and B, g;

V2----the volume of hydrolysate consumed during titration, mL;

V3----the volume of the sample pipetted, mL.

The obtained result shall be expressed to one decimal place.

6.2.1.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.2.2 Titration of potassium ferrocyanide (arbitration method)

This method applies to dry huangjiu and semi-dry huangjiu.

6.2.2.1 Theory

Fehling’s solutions react with reducing sugar through azeotropy to reduce cupric ions

into cuprous ions in the alkaline solution, which complexes with potassium ferrocyanide to

be yellow. With methylene blue as indicator, use slightly excessive reducing sugar to reduce

methylene blue into colorless, which shall be considered as the end point. Then calculate the

content of total sugar by the volume of hydrolysate consumed.

6.2.2.2 Reagents

6.2.2.2.1 Solution A: weigh 15.0 g of cupric sulfate (CuSO4•5H2O) and 0.05 g of methylene

blue, add water to dissolve them and fill up to volume of 1000 mL, and blend well for later

use.

6.2.2.2.2 Solution B: weigh 50g of seignette salt (C4H4KNaO6•4H2O), 54 g of sodium hydroxide,

and 4 g of potassium ferrocyanide, dissolve them with water and fill up to volume of 1000 mL,
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blend, and reserve for later use.

6.2.2.2.3 Glucose standard solution (1 g/L): take 1 g (accurate to 0.0001 g) of glucosum

anhydricum reaching constant weight through drying at 103-105 ℃, dissolve them with water

and add 5mL of concentrated hydrochloric acid, fill up to volume of 1000mL with water, and

then blend and reserve for later use.

6.2.2.3 Apparatuses

6.2.2.3.1 Analysis balance: sensitivity quality at 0.0001 g.

6.2.2.3.2 Analysis balance: 0.01 g.

6.2.2.3.3 Electric oven: 300-500W.

6.2.2.4 Analysis procedures

6.2.2.4.1 Blank test

Accurately pipette 5 mL of each of solution A (6.2.2.2.1) and solution B (6.2.2.2.2) into

a 100 mL conical flask, add 9 mL of glucose standard solution (6.2.2.2.3), blend well, and

heat the flask in the electric oven to boil up for 2 min, continue to add glucose standard

solution at the speed of 4s~5s/ drop until blue disappears and yellow comes up immediately,

and record the total amount (V4) of glucose standard solution consumed.

6.2.2.4.2 Sample determination

The sample is determined as the following steps:

a) Pipette 2 mL to 10 mL of samples (total sugar content of hydrolysate shall be controlled

at 1-2 g/L) into a 100 mL volumetric flask, add 30 mL of water and 5 mL of hydrochloric

acid (6.2.1.2.5), and heat the flask for 15 min in the water bath of 68-70 ℃. After

cooling, add 2 drops of methyl red indicator (6.2.1.2.6), neutralize with sodium

hydroxide solution (6.2.1.2.7) until red disappears (approximate to neutral), add water

to 100 mL, blend, filter with filter paper, and reserve it as hydrolysate for later

use;

b) Pre-titration: accurately pipette 5mL of each of solution A (6.2.2.2.1) and solution

B (6.2.2.2.2) and 5 mL of hydrolysate [(6.2.2.4.2a)] into a 100 mL conical flask, blend

well, and heat it in the electric oven until the sample is boiling up. Titrate with

standard solution (6.2.2.2.3) until the end point, and record the volume of the glucose

standard solution consumed.

c) Titration: accurately pipette 5 mL of each of solution A (6.2.2.2.1) and solution B

(6.2.2.2.2) and 5 mL of hydrolysate [(6.2.2.4.2a)] into a 100 mL conical flask, add

the glucose standard solution (6.2.2.2.3) 1.00 mL less than that for pre-titration,

blend well, and heat it on the electric oven until boiling up, and keep using the glucose

standard solution to titrate until the end point. Record the volume (V5) of the glucose

standard solution consumed. When close to the end point, titration usage of the glucose

standard solution should be controlled within 0.5 mL to 1.0 mL.

6.2.2.5 Calculation

The content of total sugar in the sample shall be calculated in accordance with Formula

(3):

4 5
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  ················································(3)

where:

X1----the content of total sugar in the sample, g/L;

V4----the volume of glucose standard solution consumed by the blank test, mL;

V5----the volume of glucose standard solution consumed by the sample determination, mL;



ρ----the concentration of the glucose standard solution, g/mL;

n----the dilution times of the sample.

The obtained result shall be expressed to one decimal place.

6.2.2.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.2.3 Fehling’s reagent-indirect iodine potentiometric titration method

6.2.3.1 Theory

Clarify the sample with neutral lead acetate, Fehling’s solution and reducing sugar react

through azeotropy to reduce cupric ions into cuprous ions, cuprous ions can reduce I- to I,

then use sodium thiosulfate solution by titration to generate I2, and use redox electrode to

measure changes of electrodynamic potential of redox reaction, wherein the maximum slope of

changes of electrodynamic potential shall be considered as the end point of reaction. Calculate

the content of total sugar in the sample according to the volume of sodium thiosulfate solution

consumed.

6.2.3.2 Reagents and solutions

6.2.3.2.1 Fehling’s solution A: weigh 69.8 g of cupric sulfate ((CuSO4•5H2O), add water to

dissolve them and fill up to volume of 1000 mL.

6.2.3.2.2 Fehling’s solution B: weigh 346 g of seignette salt (C4H4KNaO6•4H2O) and 100 g of

sodium hydroxide, dissolve them with water and fill up to volume of 1000 mL, blend, filter

and reserve for later use.

6.2.3.2.3 Glucose standard solution (2.5 g/L): take 2.5g (accurate to 0.0001 g) of glucosum

anhydricum reaching constant weight through drying at 103-105 ℃, dissolve them with water

and add 5 mL of concentrated hydrochloric acid, and fill up to volume of 1000 mL with water.

6.2.3.2.4 Sodium thiosulfate solution [c(Na2S2O3•5H2O)]=0.1 mol/L]: prepare as GB/T 601 or

use other commercial alternative products.

6.2.3.2.5 Hydrochloric acid solution (6 mol/L): take 50mL of concentrated hydrochloric acid

and dilute it with water to volume of 100 mL.

6.2.3.2.6 Methyl red indicator (1 g/L): weigh 0.10g of methyl red and dissolve them with

ethanol and dilute it to volume of 100 mL.

6.2.3.2.7 Sulfuric acid solution (1+5, volume ratio): dilute the concentrated sulfuric acid

with water as per ratio of 1:5 (volume ratio).

6.2.3.2.8 Sodium hydroxide solution (500 g/L): weigh 50 g of sodium hydroxide, dissolve them

and fill up to volume of 100 mL with water.

6.2.3.2.9 Potassium iodide solution (200g/L): weigh 20 g of potassium iodide, dissolve them

and fill up to volume of 100 mL with water.

6.2.3.2.10 Neutral lead acetate (approximately saturated) solution (500 g/L): weigh 250 g

of neutral lead acetate [Pb (CH3COO)2•3H2O], add boiling water to 500 mL, and stir until all

dissolved.

6.2.3.2.11 Disodium hydrogen phosphate solution (70 g/L): weigh 70g of disodium hydrogen

phosphate, dissolve them and fill up to volume of 1000 ml with water.

6.2.3.3 Apparatuses

6.2.3.3.1 Potentiometric titrator: equipped with liquid feeder and magnetic blender.

6.2.3.3.2 Composite platinum electrode.

6.2.3.3.3 Electronic thermostat water bath.

6.2.3.3.4 Electric oven: 300-500W.
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6.2.3.4 Analysis procedures

6.2.3.4.1 Titration of glucose standard solution

Accurately pipette 10 mL of glucose standard solution (6.2.3.2.3), 5 mL each from Fehling’

s solution A (6.2.3.2.1) and Fehling’s solution B (6.2.3.2.2) into a 150 mL beaker, add 20

mL of water to boil for 2min, add 10 mL of potassium iodide solution (6.2.3.2.9) and 5 mL of

sulfuric acid solution (6.2.3.2.7) after cooling, and use sodium thiosulfate solution

(6.2.3.2.4) to conduct potentiometric titration at a proper stirring speed, wherein the maximum

slope of electrodynamic potential shall be considered as reaction end point. Record the volume

V6 of sodium thiosulfate solution consumed.

6.2.3.4.2 Preparation of sample solutions

Accurately pipette a proper amount of sample (the content of total sugar in hydrolysate

shall be controlled at 1-5 g/L) into a 100 mL volumetric flask, add water to 50 mL, blend well,

and add 2 mL of neutral lead acetate solution (6.2.3.2.10), let it stand still for 5 min, then

add 3 mL of disodium hydrogen phosphate solution (6.2.3.2.11), blend well, use water to fill

up to volume of 100 mL, and let it stand still until the sample become clear. Accurately pipette

10 mL of sample supernate into a beaker, add 5 mL of hydrochloric acid solution (6.2.3.2.5)

and 5 mL of water, put it into the water bath of 68 ℃±1 ℃ for 15 min, and adjust it with

sodium hydroxide solution (6.2.3.2.8) pH=6 to 8.

6.2.3.4.3 Titration of sample solutions

Accurately add 5 mL of each of Fehling’s solution A (6.2.3.2.1) and Fehling’s solution

B (6.2.3.2.2) into the sample prepared in 6.2.3.4.2, boiling for 2 min, add 10 mL of potassium

iodide solution (6.2.3.2.9) and 5 mL of sulfuric acid solution (6.2.3.2.7), use sodium

thiosulfate solution (6.2.3.2.4) for potentiometric titration at a proper stirring speed,

wherein the maximum slope of electrodynamic potential shall be considered as reaction end point.

Record the volume V7 of the sodium thiosulfate solution consumed.

6.2.3.4.4 Blank test

Accurately pipette 5 mL each from Fehling’s solution A (6.2.3.2.1) and Fehling’s solution

B (6.2.3.2.2) into a 150 mL beaker, add 30 mL of water to boil for 2 min, add 10 mL of potassium

iodide solution (6.2.3.2.9) and 5 mL of sulfuric acid solution (6.2.3.2.7) after cooling, and

use sodium thiosulfate solution (6.2.3.2.4) for potentiometric titration at a proper stirring

speed, wherein the maximum slope of electrodynamic potential shall be considered as reaction

end point. Record the volume V8 of the sodium thiosulfate solution consumed.

6.2.3.5 Calculation

The content of total sugar in the sample shall be calculated in accordance with Formula

(4).
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where:

X2----the content of total sugar in the sample, g/L;

V6----the volume of sodium thiosulfate solution consumed during determination of glucose

standard solution, mL;

V7----the volume of glucose standard solution consumed by the sample determination, mL;

V8----the volume of sodium thiosulfate solution consumed by the blank test, mL;

ρ1----the concentration of glucose standard solution, g/L;

n1----the dilution times of the sample.

The obtained result shall be expressed as the mean value of two determination values and



shall be expressed to one decimal place.

6.2.3.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.3 Non-sugar solids

6.3.1 First method: weight method (arbitration method)

6.3.1.1 Theory

Heat the sample at 100-105 ℃, wherein volatile substances such as water and ethanol are

evaporated and residues are total solids. The content of total solids minus the content of

total sugar are the content of non-sugar solids.

6.3.1.2 Apparatuses

6.3.1.2.1 Balance: sensitivity quality at 0.0001 g.

6.3.1.2.2 Electric drying oven: temperature control accuracy at ±1 ℃.

6.3.1.2.3 Dryer: with effective desiccant inside.

6.3.1.3 Analysis procedures

Pipette 5 mL of sample (directly take sample for dry huangjiu and semi-dry huangjiu, sample

after dilute one or two times for semi-sweet huangjiu, and sample after dilute by a factor

of 6 for sweet huangjiu) into the evaporation dish that has been dried to have constant weight

(or weighing bottle 50 mm in diameter and 30mm in height), heat it in the electric drying oven

at 103 ℃±2 ℃ for 4 h, and take out for weighing.

6.3.1.4 Calculation

6.3.1.4.1 The content of total solid in the sample shall be calculated in accordance with

Formula (5):
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where:

X3----the content of total solid in the sample, g/L;

m2----the mass of evaporation dish (or weighing bottle) and sample dried to be

constant-weight, g;

m3----the mass of evaporation dish (or weighing bottle) dried to be constant-weight, g;

n2----the dilute times of the sample;

V9----the volume of the sample pipetted, mL.

6.3.1.4.2 The content of total non-sugar solid in the sample shall be calculated in accordance

with Formula (6):

4 3 5X X X  ·································································(6)
where:

X3----the content of solid in the sample, g/L;

X4----the content of non-sugar solid in the sample, g/L;

X5----the content of total sugar in the sample, g/L;

The obtained result shall be expressed to one decimal place.

6.3.1.5 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.3.2 Second method: apparatus method

6.3.2.1 Theory

First, use the apparatus to measure the density of dealcoholization distillate of the sample
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and the original density of the sample, the apparatus will automatically calculate the content

of total solid. The content of total solid minus the content of total sugar is the content

of non-sugar solids.

6.3.2.2 Reagents

6.3.2.2.1 Defoamer

6.3.2.2.2 Calcium oxide

6.3.2.2.3 Calcium oxide solution (12%): weigh 12.00 g of calcium oxide (6.3.2.2.2) into the

beaker, add water to 100 g, and blend to obtain emulsion.

6.3.2.3 Apparatuses

6.3.2.3.1 Quick distiller.

6.3.2.3.2 Full-automatic balance densitometer (or other apparatuses with equivalent

functions): precision: 0.00005 kg/L, and measuring scope: 0.5 kg/L to 2.25 kg/L.

6.3.2.3.3 Thermostat water bath: temperature control accuracy at ±0.2 ℃.

6.3.2.3.4 Volumetric flask: 100 mL.

6.3.2.4 Analysis procedures

6.3.2.4.1 Apparatus calibration

Use the previous distilled water or ethanol standard solution to calibrate the

full-automatic balance densitometer according to the instruction.

6.3.2.4.2 Sample distillation

Take 100 mL of sample (liquid temperature at 20 ℃) with a 100mL volumetric flask, then

pour it into the distillation bottle of the quick distiller, wash the volumetric flask three

times with 100 mL, and then sequentially add 1mL of calcium oxide solution (6.3.2.2.3) and

5 drops of defoamer (6.3.2.2.1) into the distillation bottle. Choose the alcohol distillation

mode, and set the mass of distillate of the quick distiller at 85 g, turn on the cooling water

(the temperature of which is better lower than 15 ℃), start the quick distiller, and collect

the distillate with the original 100 mL volumetric flask. After distillation is completed and

distillate returns to 20 ℃, use water at 20 ℃ to fill up the volume of distillate to the

scale, and blend well.

6.3.2.4.3 Sample determination

Adjust the calibrated full-automatic balance densitometer to the solid determination mode,

and inject the sample (temperature: 20 ℃) into the full-automatic balance densitometer to

measure its density ρe. The apparatus will automatically calculate and display the content

of total solid in the sample. Record the measured value as the reading is stable.

6.3.2.5 Indication of result

The content of total solid in the sample measured by the apparatus minus the content of

total sugar in the sample is the content of non-sugar solid, indicated by g/L. The result shall

be expressed to one decimal place.

6.3.2.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.4 pH

6.4.1 Theory

Immerse glass electrode and calomel electrode with the sample solution to form a primary

battery. Electrodynamic potential between two electrodes is related to pH of the solution.

pH of the sample solution can be obtained by measuring the electrodynamic potential of the

primary battery.



6.4.2 Apparatuses

Acidimeter: precision at 0.01 pH, equipped with glass electrode and calomel electrode (or

combined electrode).

6.4.3 Analysis procedures

6.4.3.1 Adjust and calibrate the acidimeter according to the user manual.

6.4.3.2 Wash the electrodes with water, then wash them twice with the reagent solution, dry

liquid globules attached outside the electrodes with filter paper, adjust temperature of the

reagent solution at 25 ℃±1 ℃, directly measure until pH reading remains stable for 1 min,

and record the value. Otherwise measure at the room temperature, and convert to pH at 25 ℃.

The obtained result shall be expressed to one decimal place.

6.4.4 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 1% of the mean value.

6.5 Total acid and amino acid nitrogen

6.5.1 Theory

Amino acid is an amphoteric compound, amino in the molecule loses alkalinity after reacting

with methyl aldehyde and carboxyl resultantly presents acidity. Titrate sodium hydroxide

standard solution into carboxyl, and calculate the content of amino acid nitrogen by the volume

of sodium hydroxide standard solution consumed.

6.5.2 Reagents

6.5.2.1 Methyl aldehyde solution: 36% to 38% (mass ratio, without condensed precipitations).

6.5.2.2 Water without carbon dioxide: prepare as GB/T 603.

6.5.2.3 Sodium hydroxide standard volumetric titration solution (0.1 mol/L): prepare and

calibrate as specified in GB/T 601.

6.5.3 Apparatuses

6.5.3.1 Acidimeter or automatic potentiometric titrator: precision at 0.01 pH.

6.5.3.2 Magnetic stirrer.

6.5.3.3 Analysis balance: sensitivity quality at 0.0001 g.

6.5.4 Analysis procedures

Total acid and amino acid nitrogen are analyzed as the following steps:

a) Adjust and calibrate the acidimeter according to its user manual;

b) Pipette 10 mL of the sample into a 150 mL beaker, and add 50 mL of water without carbon

dioxide. Put the magnetic stirring rod into the beaker and onto the magnetic stirrer, start

stirring, and titrate with sodium hydroxide standard volumetric titration solution (6.5.2.3).

At the beginning, titration of sodium hydroxide can be fast. When the pH value of the sample

reaches 7.0, 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 (V10) of sodium hydroxide standard volumetric titration solution (0.1 mol/L) consumed.

Add 10ml of methyl aldehyde solution (6.5.2.1), continue to titrate with sodium hydroxide

standard volumetric titration solution when the pH value of the sample reaches 9.20, and record

the volume (V11) of sodium hydroxide standard volumetric titration solution consumed after

methyl aldehyde is added. Meanwhile, carry out the blank test, record the volume (V12 and V13)

of sodium hydroxide standard volumetric titration solution consumed respectively when methyl

aldehyde is added or not added in the blank test.

6.5.5 Calculation

6.5.5.1 The content of total acid in the sample shall be calculated in accordance with Formula
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(7):
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where:

X6----the content of total acid in the sample, g/L;

c1----the concentration of sodium hydroxide standard volumetric titration solution, mol/L;

M1----the molar mass of lactic acid, g/mol (M1=90);

V10----the volume to consume 0.1 mol/L of sodium hydroxide standard volumetric titration

solution during sample determination, mL;

V12----the volume to consume 0.1 mol/L of sodium hydroxide standard volumetric titration

solution during blank test, mL;

V14----the volume of the sample pipetted, mL.

The obtained result shall be expressed to two decimal places.

6.5.5.2 The content of amino acid nitrogen in the sample shall be calculated in accordance

with Formula (8):
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where:

X7----the content of amino acid nitrogen in the sample, g/L;

c2----the concentration of sodium hydroxide standard volumetric titration solution, mol/L;

M2----the molar mass of nitrogen, g/mol (M2=14);

V11----the volume to consume 0.1 mol/L of sodium hydroxide standard volumetric titration

solution after methyl aldehyde is added during sample determination, mL;

V13----the volume to consume 0.1 mol/L of sodium hydroxide standard volumetric titration

solution after methyl aldehyde is added during blank test, mL;

V14----the volume of the sample pipetted, mL.

The obtained result shall be expressed to two decimal places.

6.5.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.6 Calcium oxide

6.6.1 First method-atomic absorption spectrophotometry (arbitration method)

6.6.1.1 Theory

The sample is burnt with fire to generate atomic steam, light radiated from the light source

with the characteristics of the element to be measured is absorbed by the ground-state atom

in the element to be measured. The relation between the degree of absorption and the

concentration of the element in the flame complies with the Lambert-Beer law.

6.6.1.2 Reagents

6.6.1.2.1 Concentrated nitric acid: guarantee reagent (GR)

6.6.1.2.2 Concentrated hydrochloric acid: GR

6.6.1.2.3 Lanthanum chloride solution (50 g/L): weigh 5.0 g of lanthanum chloride, add

deionized water to dissolve them and fill up to volume of 100 mL.

6.6.1.2.4 Calcium standard stock solution (1 mL of which contains 100 μg of calcium):

accurately take 0.250 g of calcium carbonate (GR) which is dried at 105-110 ℃ to have constant

weight, dissolve them with 10 mL of concentrated hydrochloric acid (6.6.1.2.2), pour it into

a 1000mL volumetric flask, and fill up to the specified scale with deionized water.



6.6.1.2.5 Calcium standard working solution: pipette 0.00 mL, 1.00 mL, 2.00 mL, 4.00 mL and

8.00 mL of calcium standard stock solution respectively into five 100 mL volumetric flasks,

add 10 mL of lanthanum chloride solution (6.6.1.2.3) and 1 mL of concentrated nitric acid

(6.6.1.2.1) respectively, and fill up to the specified scale with deionized water. Each

milliliter of this solution is equivalent to 0.00 μg, 1.00 μg, 2.00 μg, 4.00 μg and 8.00

μg of calcium respectively.

6.6.1.3 Apparatuses

6.6.1.3.1 Atomic absorption spectrophotometer.

6.6.1.3.2 Autoclave: 50 mL, with Teflon liner.

6.6.1.3.3 Electric drying oven: temperature control accuracy at ±1 ℃.

6.6.1.3.4 Balance: sensitivity quality at 0.0001 g.

6.6.1.4 Analysis procedures

6.6.1.4.1 Sample treatment

Accurately pipette 2-5 mL (V15) of samples into the autoclave with 50 mL Teflon liner, add

4 mL of concentrated nitric acid (6.6.1.2.1), put it into the electric drying oven (120℃),

heat and dissolve them for 4 h to 6 h, transfer the solution into a 500 mL volumetric flask

after cooling, add 5 mL of lanthanum chloride solution (6.6.1.2.1), fillit up to the specified

scale with deionized water, and blend uniformly. Meanwhile, carry out the blank test.

6.6.1.4.2 Spectral conditions

Wavelength measured is 422.7 nm, gap width is 0.7 nm, air acetylene gas is used for flame,

and light current is 10 mA.

6.6.1.4.3 Determination

Sequentially duct the calcium standard solution (6.6.1.2.5), reagent blank solution, and

treated sample (6.6.1.4.1) into flame and record their absorbance.

6.6.1.4.4 Drawing of standard curve

The standard curve is drawn as the following steps:

a) draw the standard curve with the calcium content (μg/mL) of the standard solution and

its corresponding absorbance (or calculate with regression equation).

b) use reagent blank and absorbance of the sample, and find out the calcium content (A,

A1) from the standard curve (or calculate with regression equation).

6.6.1.5 Calculation

The content of calcium oxide in the sample shall be calculated in accordance with Formula

(9):
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where:

X8----the content of calcium oxide in the sample, g/L;

A1----the content of calcium in the sample shown in the standard working curve (or use

regression equation), μg/mL;

A----the content of calcium in the sample blank shown in the standard working curve (or

use regression equation), μg/mL;

V15----the volume of the sample pipetted, mL;

V16----the total volume after dilution, mL;

1.4----the conversion coefficient of calcium and calcium oxide.

The obtained result shall be expressed to one decimal place.

6.6.1.6 Precision
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The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.6.2 Second method-permanganimetric method

6.6.2.1 Theory

Calcium ion in the sample reacts with ammonium oxalate to generate calcium oxalate

precipitates. Filter out the precipitates, wash and then dissolve them with sulfuric acid,

and use potassium permanganate standard solution by titration to remove oxalate. Calculate

the content of calcium oxide in the sample according to the volume of the potassium permanganate

solution consumed.

6.6.2.2 Reagents

6.6.2.2.1 Methyl orange indicator (1 g/L): weigh 0.10 g of methyl orange, dissolve them with

water and dilute the solution to 100 mL.

6.6.2.2.2 Saturated ammonium oxalate solution.

6.6.2.2.3 Concentrated hydrochloric acid.

6.6.2.2.4 Ammonium hydroxide solution (1+10): blend ammonium hydroxide with water by the

ratio of 1 to 10.

6.6.2.2.5 Sulfuric acid solution (1+3): slowly add 1 part of sulfuric acid into 3 parts of

water, and blend after cooling.

6.6.2.2.6 Potassium permanganate standard solution (0.01 mol/L): prepare and calibrate as

GB/T 601. Before use, accurately dilute it 10 times.

6.6.2.3 Apparatuses

6.6.2.3.1 Electric oven: 300W to 500W.

6.6.2.3.2 Burette: 50 mL.

6.6.2.4 Analysis procedures

Operate as the following steps:

a) accurately pipette 25 mL of sample into a 400 mL beaker, add 50 mL of water, sequentially

add 3 drops of methyl orange indicator (6.6.2.2.1), 2 mL of concentrated hydrochloric acid,

and 30 mL of saturated ammonium oxalate solution (6.6.2.2.2), heat to boil up and stir, add

ammonium hydroxide (6.6.2.2.4) drop by drop until the sample turns yellow.

b) Transfer the solution obtained in 6.6.2.4a) in a place at 40 ℃ to preserve it for 2

h to 3 h, filter with a glass hopper and filter paper, wash precipitates several times with

500 mL of ammonium hydroxide solution (6.6.2.2.4) until no chloridion (acidized with nitric

acid and checked with silver nitrate) is left. Move the precipitates and filter paper carefully

from the glass hopper into the beaker, add 100 mL of boiling water and 25 mL of sulfuric acid

solution (6.6.2.2.5), heat and keep it at 60-80 ℃ to totally dissolve the precipitates.

Titrate with potassium permanganate standard solution (6.6.2.2.6) until red turns light, and

maintain the titration for another 30 s as the end point. Record the volume (V11) of the potassium

permanganate standard solution consumed. Meanwhile, use 25 mL of water to carry out the blank

test in the place of the sample, and record the volume (V18) of the potassium permanganate

standard solution consumed.

6.6.2.5 Calculation

The content of calcium oxide in the sample shall be calculated in accordance with Formula

(10):
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where:



X9----the content of calcium oxide in the sample, g/L;

c3----the actual concentration of potassium permanganate standard solution, mol/L;

M3----the molar mass of calcium oxide, g/mol (M3=56.1);

V17----the volume to consume 0.1 mol/L of potassium permanganate standard solution during

sample determination, mL;

V18----the volume to consume 0.1 mol/L of potassium permanganate standard solution during

blank test, mL;

V19----the volume of the sample pipetted, mL.

2----the molar ratio of potassium permanganate titrated to calcium oxalate.

The obtained result shall be expressed to one decimal place.

6.6.2.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.6.3 Third method-EDTA titration method

6.6.3.1 Theory

Use potassium hydroxide to adjust pH to be over 12, use hydroxylamine hydrochloride,

triethanolamine and sodium sulfide as masking agents, eliminate interference from manganese,

iron, and copper ions, and use calcium standard solution by back titration with the presence

of excessive EDTA.

6.6.3.2 Reagents

6.6.3.2.1 Calcium indicator: weigh 1.00 g of calconcarboxylic acid

[2-hydroxy-1(2-hydroxy-4-sulfo-1-naphthylazo)3-naphthoic acid] indicator and 100 g of sodium

chloride which are dry and porphyrized into a mortar, sufficiently grind them into purplish

red powder, and store them in the brown flask for later use.

6.6.3.2.2 Magnesium chloride solution (100 g/L): weigh 100 g of magnesium chloride and

dissolve them with 1000 mL of water.

6.6.3.2.3 Hydroxylamine hydrochloride solution (10 g/L): weigh 10 g of hydroxylamine

hydrochloride and dissolve them with 1000 mL of water.

6.6.3.2.4 Triethanolamine (500 g/L): weigh 500 g of triethanolamine and dissolve them with

1000 mL of water.

6.6.3.2.5 Sodium sulfide solution (50 g/L): weigh 50 g of sodium sulfide and dissolve them

with 1000 mL of water.

6.6.3.2.6 Potassium hydroxide solution (5 mol/L): weigh 280 g of potassium hydroxide and

dissolve them with 1000 mL of water.

6.6.3.2.7 Potassium hydroxide solution (1 mol/L): pipette 20 mL of potassium hydroxide

solution (6.7.3.2.6), fill up to volume of 1000 mL with water.

6.6.3.2.8 Hydrochloric acid solution (1+4): add 4 parts of water into 1 part of concentrated

hydrochloric acid.

6.6.3.2.9 Calcium standard solution (0.01 mol/L): accurately take 1 g of PT calcium carbonate

(accurate to 0.0001 g) which is dried at 105 ℃ to have constant weight into a small beaker,

add 50 mL of water, dissolve them with hydrochloric acid solution (6.6.3.2.8), boil up, and

cool to the room temperature. Neutralize it with potassium hydroxide solution (6.6.3.2.7) when

the pH value of the sample reaches 6 to 8, and fill up with water to the volume of 1000 mL.

6.6.3.2.10 EDTA solution (0.02 mol/L): weigh 7.44 g of EDTA and dissolve with 1000 mL of water.

6.6.3.3 Apparatuses

6.6.3.3.1 Electric drying oven: 105 ℃±2 ℃.
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6.6.3.3.2 Burette: 50 mL.

6.6.3.4 Analysis procedures

Accurately pipette 2 mL to 5 mL of sample (depending on the calcium content of the sample)

into a 250 mL conical flask, add 50 mL of water, and 1 mL of magnesium chloride solution

(6.6.3.2.2), 1 mL of hydroxylamine hydrochloride solution (6.6.3.2.3), 0.5 mL of

triethanolamine solution (6.6.3.2.4), 0.5 mL of sodium sulfide solution (6.6.3.2.5) in sequence,

shake and blend, then add 5 mL of potassium oxide solution (6.6.3.2.6), then sequentially add

5 mL of EDTA solution (6.6.3.2.10), a small spoon of calcium indicator (6.6.3.2.1), shake to

blend them well, use calcium standard solution (6.6.3.2.9) to titrate until blue disappears

and wine red shows. Record the volume (V20) of the calcium standard solution consumed. At the

same time, carry out the blank test with water instead of the sample, and record the volume

(V21) of calcium standard solution consumed.

6.6.3.5 Calculation

The content of calcium oxide in the sample shall be calculated in accordance with Formula

(11):
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where:

X10----the content of calcium oxide in the sample, g/L;

c4---- the concentration of calcium standard solution, mol/L;

M3----the molar mass of calcium oxide, g/mol (M3=56.1);

V20----the volume to consume 0.1 mol/L of calcium standard solution during sample

determination, mL;

V21----the volume to consume 0.1 mol/L of calcium standard solution during blank test, mL;

V22----the volume of the sample pipetted, mL.

The obtained result shall be expressed to one decimal place.

6.6.3.6 Precision

The absolute difference between two independent determination results obtained under the

repeatability conditions shall not exceed 5% of the mean value.

6.7 Alcohol content

Determine according to GB 5009.225 or refer to Annex A.

6.8 Benzoic acid

Determine by the method specified in GB 5009.28.

6.9 Net quantity

Determine by the method specified in JJF 1070.

7. Inspection rules

7.1 Batch

Products produced on the same date, of the same quality and same quality certificates shall

be deemed as one batch.

7.2 Sampling

Take samples as specified in Table 10 if the total sampling amount is smaller than 3.0

L, increase sampling proportionally and seal, and store one third of the sample for three months

in case of later inspection.

Table 10 Sampling

Batch range/barrel, bag, box or jar Sample quantity/barrel, bag, bottle or jar



≤1,200 6

1,201 to 35,000 9

≥35,001 12

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 and issued with

qualification certificate as specified in this standard.

7.3.1.2 Inspection items: sensory requirements, total sugar, non-sugar solids, alcohol content,

total acid content, amino acid nitrogen, pH, net quantity, and label.

7.3.2 Type inspection

7.3.2.1 Inspection items: all items as specified in 5.1 to 5.4.

7.3.2.2 The type inspection shall be carried out once a year for the same category of 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 Classification of unqualified items

7.4.1 Category A: net quantity, label, sensory requirement, non-sugar solids, alcohol

content, benzoic acid.

7.4.2 Category B: amino acid nitrogen, total acid, calcium oxide, total sugar, and pH.

7.5 Determination rules

7.5.1 If all items of the inspected samples are qualified, the whole batch shall be determined

qualified.

7.5.2 If any inspection 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 of Category A failed

or two items of Category B still failed to comply with the requirements, the whole batch shall

be judged as unqualified.

8. Sign, packaging, transport and storage

8.1 Sign

8.1.1 Prepackaged products shall be labelled as specified in GB 7718 and GB 2758 with product

flavor (not required for traditional type huangjiu) and sugar content range specified as product

classification; if products relate to marking age, the indicated value of marking age shall

be smaller than or equal to the weighted average value.

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

total quantity besides product name, alcohol content, type, manufacturer name and address.

8.2 Packaging

8.2.1 Packaging materials shall comply with the requirements in food safety. Packaging
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containers shall be kept clean and well-sealed.

8.2.2 Packaging boxes shall comply with the requirements in GB/T 6543, and shall be firmly

sealed and bundled.

8.3 Transport

8.3.1 Transportation shall be clean and sanitary. Products are not allowed to transport with

goods which are toxic, harmful, corrosive, volatile or have off-odour.

8.3.2 Products shall be handled with care, throwing, collision and squeezing are not allowed.

8.3.3 Products shall be protected from sun exposure, rain, and humidity.

8.4 Storage

8.4.1 Products shall not be stored with goods which are toxic, harmful, corrosive, and

volatile or have off-odour.

8.4.2 Products shall be warehoused in a cool, dry, and well-ventilated place; storage in

the open air and exposure to sunlight and rain are prevented; the bottom of packaging boxes

in contact with the ground shall be cushioned with spacing materials that are 100 mm thick

or thicker.

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

transport.



Annex A

(informative)

Determination of alcohol content by apparatus method

A.1 Theory

The sample after being distilled in a quick distiller is poured into a full-automatic

balance densitometer to measure the content of alcohol in the distillate.

A.2 Reagents

The same as 6.3.2.2.

A.3 Apparatuses

The same as 6.3.2.3.

Note: The precision of the full-automatic balance densitometer (or other equivalent

apparatuses) for measuring alcohol content shall be ±0.05%vol.

A.4 Analysis procedures

A.4.1 Apparatus calibration

The same as 6.3.2.4.1.

A.4.2 Sample determination

Calibrate the full-automatic balance densitometer according to the method in 6.3.2.4.1,

adjust to the mode of measuring alcohol content, and distill the sample and fix the volume

according to the method in 6.3.2.4.2. Distillate after volume fixing is poured into the

densitometer, and the densitometer will automatically calculate the alcohol content (%vol)

at 20 ℃. Record the measured value until the reading remains stable.

A.5 Indication of result

The alcohol content of the sample at 20 ℃ is indicated with %vol. 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 0.5% of the mean value.
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