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13133-07-8) , BER FLBE (Cyo Hi, Oy , CAS No. :59432-60-9)3 FhAn e 5 4l fE=>99%
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1 mol/LEYFFBERRE W 10 mL; FRER 0.71 g BEMR A “BAVA R 5 48 mL Ak v SR J5 R AT 1 mol/L HIATHE
B VA WLV T R R S AW pH £ 5.0, RFEAE 50 mL,

4.11 20 U/mL B-2EZUHHTF BB - FREX 103 U/mg B9 B-EFLAETT AR MK 2 me, WM AE 10.3 mL A5
R (41009 ,2 C~4 CIREAE, AEH 1A .

5 {UF|MigE

5.1 @R HR B354, L 78 AL UM R A5 ML 1 IR R 45 .

5.2 WishHHEZSHEMRSEE K 0.2 pm 5 0.45 pm RHFLE,

5.3 (i H: . BB B H B AL .5 pm, 250 mm X 4.6 mm (AR BHEHE 2 LAY 2 BT A .
5.4 ZrBrKF JRE N 0.01 mg F10.001 g H—FH.

5.5 B.LHL:H#E>10 000 r/min,

5.6 WiER G

5.7 ¥R KA.

5.8 fHIRHRGKHE.

6 MELSBE
6.1 #RE

6.1.1 “iNMER
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6] , ¥ 4% % 5 min.10 000 r/min B5.Lr 5 min, FE R IELETIE, MMA 0.2 mL L AMEHE, T 45 CTF
CRPEAE IR IR A OB 3 h, BEME I 1 mL 53 0.22 pm JEBEF #ERER P L 6 AL AT

6.1.2 diEHEm

FRER 0.25 g BES T 50 mL B OB H . HMA 4.73 mL K. HIA 0.07 mL BERRYEWE S pH E 4~5 2
i AR JE A 20 mLL B BE, 4R 5 min #8 5 min, i E 8 U8 480008 HE T U8R  FIAGE A E 4.8 mL, i
A 0.2 mL EFUBEF R, T 45 CT(RAEERRG KR PO 3 h, #ER 1 mL i 0.22 pm JER T
BEREM L it BT .
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], 4R 5 M A 20 mL B EE,4R#% 5 min J§ 10 000 r/min, HEBERK T . EBRKEEZZET . HKEEFE
4.8 mL,filA 0.2 mL (FUBEH M, T 45 C T (REEIRRG KE ) H 3 h, MG 1 mL i 0.22 pm
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PREZmTE] 2 13.6 min, JER FWEAY S % (R B EF RIS 15.1 min, 3 R KSR SLBEAR 15 T (035 B 2 LBFF 5% A

RE AL,
6.2.4 iRAEMEHLE

%R 6.2.1 A 6.2.2 B 3 5900 7€ A 4 , 3 SO (6. DR HERENI SE . 43 31 LA bR o TAE ¥ W p B AP R
SRRV B O B A8 A » 07 LA mg/ kg 327+ LA O A 0 T8 AR R AR A 0 B 42 ot AR i 4R 18 BIR

AR, MR AIEKES LR A

X (DIHEEESH .

A
y

a

[l I Y £ B R

x
b

(51 U5 iy 2k F) B RE .

7 HRITHEMERR

y=aXx-+b

F o ARV I P B o SR R oY 0 T AR

(1)

F o AV W B R SRR B0 MR BE L B O 2 5 B T 5 (mg/ke) 5

AR R (SRR (LT MR 3R =R (2 I R0 L I 2R TR ) & ol 0 30 038 A B A1 s 3

KOWARG HELERTIERZOME. RT3 A %EF:

3 2) T8 e b 75 0 ) 5% B 4 (mg/ k)



SN/T 4783—2017

¢ XV X100
X=Mx1000 e

A
X —RZAEPRHFUYHESE, AU RZERE T (mg/kg);
¢ MAFRHE T4 il 2245 B A% B0 20 40 8 W P TR BE L AL Z R B FH (mg/ L)
V — B RBEBESERR, B ZF (mL)
M —— 2 AR R AT AR & A 7 ().
FOS & # Z(mg/100 @)% ()& .

Z=Xgp=0+Xesns + Xpnrm satsrenaveessst e sramarasa( 3 )

8 FEMKNEEMEEE

8.1 ®BAEHE
KA AR 3 PR R RS BT
8.2 ®HEE

R A J5 ¥ %R R AT 5 m [E]
70 g/ke Bl R RS BERUIE S

YR IYE B 7E 1 g/keg~70 g/kg,

HEFERRBESHEM 1 g/ke. 35 g/ke.




SN/T 4783—2017

min

M R A
(FAHMEHRR)

FRAFERPERREGER

BOERNE ERIBMNEERE

PR ER I M EERILE A.1~E A3,

A RV i P A SRR (BE R =

mV

|AD2]

Th 0 Ll s e Semes o aniiiSanseses

I
I

[}

I
tmm———————

I

I

e e e ¢ o

==z

0.0

12504 -—-------

10004 ---------

([775 S

e e e

250—-———~~—-——4:————————-
) i

BEREES

Al

e

mV

1504 - ——————-~
1004--------~

I

mV

T T T T T T -8 I T I T = T T l
N L = g “ -
| | ] | I | | I 1 1 I+ | | |
| | 1 | 1 1 | I | | | 1 | |
| I 1 | [} S | | ] 1 I+ ] | |
| | | ] | | I | | I | | |
P (o o g | o
=== T=T~F =1-T9 & o __wao__| e Bt I — pao _ | A
I T e = “ =5
' ks | ) A A || g ! e
o i o2 | | i i 2 . :
I l i | i £4D ik | €40
I | 44 | 1 1 [ 2= |
- 2R - _ _
-—r==r- - od U | | | S -
24D =
~

0.0

2004 ---—-----

OERNE. RERAB NREE

A3 DMHBPEBRE(ER



SN/T 4783—2017

g 86~26 1'2€€ 99 1°0€S 99 2°29% 99 9'82¥ 99 ['06T 69 [°GES ¥9 8°058 ¥9 LU

5z 16~%8 L°0TT 19 1148 19 9204 09 7°982 19 7698 £9 L798Y 66 7676 69 i bl 345 3 000 02

i 96~68 1°96S #9 PPI8 79 L'%Sh 9 S'81L ¥9 §'0Z¥ L9 8958 29 6022 €9 e

2°? 201~96 1°6L0 S€ 2651 9¢ 2°990 ¥€ GZLL Ve P0LL VE 1618 o€ $'878 V€ BT R

9'¢ 88~78 0'922 0€ 6’867 1€ 6°190 62 7681 0€ ['.€1 08 Z'6£8 08 L'1¥8 62 il 4 3 000 G€ e

Ve 76~88 0°L22 € 7eve €8 6'891 € PLIT 2€ 0880 ¢ 2096 2¢ LTV6 1€ s

96~16 9°8€6 2196 9°8€6 8626 7816 €126 §'£96 e

%72 £6~88 P°L06 7°0€6 1°606 9°L68 9188 67668 S'1€6 1 bl 3 3 000 T

Iz 96~16 9°6€6 1'296 9°6€6 9926 G616 °12G 26 5796 =3k

61 56~16 §'LE 79 2'28¢ €9 0252 99 2'9LE V9 P°G1L €9 9°181 259 97185 69 R

€1 16~88 €°€80 €9 6°L9€ 29 8422 ¥9 7ISE €9 LS50 29 €796 29 L2ES €9 18 b 5 000 02

€2 S6~16 P'2¥s S9 9°68L €9 0°29L L9 8°L8L V9 §°28¢ ¥9 1721 99 §°G0¥ 99 =

5z $6~88 7°66€ 2€ 6°800 2¢ 07055 2€ 2'209 1€ 9°91¥ €€ 9°ged 1€ ¢0zZ1 €€ U

Ve 26~98 9°292 1€ v°L66 0€ 0'8¢¥ 1€ 7'995 08 €962 2¢ L799€ 08 1126 1€ i b 3 1 000 G& Bk

9°2 66~€6 1169 €€ L7052 €€ §'068 €€ L7988 Z¢ 8178 € vLvL 28 L°1ES ¥E =¥

i 811~001 6°9GT T eIl 1 L'9ET T L7991 1 9°091 1 6°8LT T € LS 1 Y CTE

2’1 001 ~96 €186 €66 0896 8266 2'2L6 L'L66 6°LL6 A b 7 5 000 1

81 001 ~86 LL00 T €86 1'866 8°€20 1 6°500 1 1°0€0 T 1010 1 =3k

asy H B} 61 oA it fift ’ : ' . ‘ : S e Sl 3 5 Y1) i Yiruwy
[eH] T8 e 3¢ L] H) il e Y 3

(B 3 ok 32D
a ¥ M

B4 00% % Bh 5] o N ol 3 (2] o 8 3 3 W) o B 2l



D

SN/T 4783—2017

Foreword

This section is written according to GB/T 1.1—2009.

This part is put forward and under centralized by the state certification and accreditation supervision

and management committee.

The drafting units of this part is Inspection and quarantine technology center of Guangdong entry-exit
inspection and quarantine bureau of the People’s Republic of China, The center of the international in-
spection and quarantine standards and technical regulations of China, Inspection and quarantine tech-
nology center of Tianjin entry-exit inspection and quarantine bureau of the People’s Republic of China,
South China Agricultural University.

The main draftsmen of this part are: Xiaoqun Wei, Xuan Zheng, Zhigang Song, Tingting Lou, Sihang
Du, Zhihang Wu, Yuwen Zhang, Weilong Hang, Wenrui Chen, Qing Liu, Rong Yi. Ruiting Liang,
Zhenzhu Lu.

Note: this English version,a translation from the Chinese text.is solely for guidance.
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Determination of kestose,nistose and
fructofuranosylnystose in export food—
High performance liquid chromatography method

1 Scope

This standard specifies the deter
and formula rice flour for infants.

ctofuranosy Inystose of syrup

This standard applies to the determination of kes
charide of syrup and formula rice flour for in

trasaccharide, cane fruit pentasac-

2 Normative reference

tial. For cited documents with
references, the latest edition (in-

The following documents for the
dates,only the dated edition applies to this document. For undate
cluding any amendments) applies to this

GB/T 6682 Analysis laboratory

3 Abstract of the metho

After removing protein and star
in the sample was adding a given
tosethe,and then followed by high
external standard method.

ethanol, fructooligosaccharide
e to remove lactose and galac-
aphy determination, quantified by

4 Reagents and materials

Unless otherwise specified, the reagents used for the analysis are analytical, water used for the analy-
sis was water level 2 set by GB/T 6682.

4.1 methanol (CH,Q) .analytic grade,
4.2 AceticAcid(C,H,0,) .analytic grade.

4.3 Ammonium acetate(CH; COONH,) ,HPLC grade.
8
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4.4 Dibasic Sodium Phosphate(Na,HPO, ) ,analytic grade.
4.5 1,2,3-Tricarboxy-2-hydroxypropane(C;H; 0, ) ,analytic grade.

4.6 Kestose(CysHs,0,6,CAS No.:470-69-9) ,cane fruit tetrasaccharide(C,,H., 0,  CAS No. :13133-07-
8) ,cane fruit pentasaccharide(CsHs, Oz - CAS No. :59432-60-9) ,standard.a purity of=>99%.

4.7 500 00 mg/kg FOS standard stock solution: was prepared by dissolving 2.5 mg (accurate to
0.001 g).Standard substance (4.6) in water and diluting it with water to 50 mL.

4.8 10 000 mg/kg FOS standard intermediate solution:2 mL 50 000 mg/kg FOS standard stock solu-
tion(4.7) diluting to 10 mL.

4.9 FOS Standard working soluti
were diluting it with water to 10 mL separately, to
500 mg/kg,100 mg/kg Standard working soluti

mL of standard solution(4.8)
kg,2 500 mg/kg,1 000 mg/kg.
servation, valid for three months,

4,10 pH 5.0 mol/L disodium hydroge
boxy-2-hydroxypropane and dissol
boxy-2-hydroxypropane; then taki
pure water,and then appling 1 mol
to 5.0, final volume up to 50 mL.

solution first Weighing 1.92 g 1,2,3-Tricar-
i 10 mL 1 mol/L 1,2,3-Tricar-
hate and dissolving at 48 mL
ne to ajust the solution’s pH

4,11 20 U/mL B-galactosidase buffer
dissolving in 10.3 mL buffer solutio

B-galactosidase 2 mg,and then
valid for one months.

5 Instruments and equipm

5.1 High performance liquid ch
and column thermostat system).

tive light scattering detector

5.2 The mobile phase vacuum filtra 45 um microporous membrane.

5.3 Chromatographic column: Modified Amide or amino column,5 pm,150 mm X 4.6 mm or similar
performance analysis.

5.4 Analytical balance:the amount of sense of 0.01 mg and 0.001 g each one.
5.5 Centrifuge.

5.6 Vortex mixer.

5.7 Rotary evaporator.

5.8 Termolstat water bath.
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6 Measuring steps

6.1 extract
6.1.1 For pure milk

As a typical procedure,0.25 g sample was put into a 50 mL centrifuge tube and mixed with 4.73 mL
water and 0.07 mL acetic acid.vortexed for 5 minutes. following a 10-mintue 10 000 r/min centrifu-
galization. After then,it was added 0.2 mL galactosidase,and enzymed at 45 C for 3 h and 1 mL was
filtered through a syringe filter for HPLC test.

6.1.2 For pure Starch food

For milk: As a typical procedure,0.25 g sample was put into a 50 mL centrifuge tube and mixed with
5 mL water and 20 mL methanol, vortexed for another 5 minutes following a 10-mintue 10 000 r/min
centrifugalization. After the centrifugalization, filter and spin dry, dilut with water to 4.8 mL. after
that,it was added 0.2 mL galactosidase,and enzymed at 45 C for 3 h and 1 mL was transferred to an
autosampler vial. After being shaken well and filtered through a syringe filter,the sample was trans-
ferred to an autosampler vial and was ready for HPLC test.

6.1.3 For milk and starch-based mix

For milk: As a typical procedure,0.25 g sample was put into a 50 mL centrifuge tube and mixed with
4.93 mL water and 0.07 mL acetic acid,vortexed for 5 minutes. Then,20 mL methanol was pipetted
into the tube vortexed for another 5 minutes following a 10-mintue 10 000 r/min centrifugalization.
After the centrifugalization, filter and spin dry,dilut with water to 4.8 mL. after that, it was added
0.2 mL galactosidase,and enzymed at 45 C for 3 h and 1 mL was transferred to an autosampler vial.
After being shaken well and filtered through a syringe filter, the sample was transferred to an au-
tosampler vial and was ready for HPLC test.

6.2 Measure

Due to the test results depends on the instrument,so it’s impossible to give general parameters of chroma-
tographic analysis. The parameters used following had been proved that is suitable for the test.

6.2.1 Liquid chromatography reference conditions
a) Chromatographic column:Amide or amino column,5 um, 150 mm x 4.6 mm or similar performance analysis.
b) Column temperature:30 C.

¢) The gradient of flow phase (see Table 1).
10
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Table 1 the gradient of flow phase

Time/min A:water/% B:acetonitrile/ %
0 20 80
18 41 59
18.1 80 20
23 80 20
23.1 20 80
30 20 80

d) Flow rate:1.0 mL/min.
e) Sample injection:10 L.
6.2.2 Detector

Evaporative light detector, Detection limit of 100 mg/kg.

6.2.3 Liquid Chromatography

Under optimum working conditions,quantified the sample with standard curve. Concentration of Kes-
tose.cane fruit tetrasaccharide, cane fruit pentasaccharide in standard working solution as the abscis-
sa.unit expressed in mg/kg. with the corresponding peak area as the ordinate, standard working
curve drawing respectively,linear equation is obtained. The response of kestose, cane fruit tetrasac-
charide, cane fruit pentasaccharide should be within the linear measurement range of the instrument.
Under the above chromatographic conditions,the reference retention time of kestose was 11.7 min.
ane fruit tetrasaccharide was 13.6 min, cane fruit pentasaccharide was 15.1 min. Standard solution
chromatogram of 3 kinds of fructooligosaccharide refer to appendix A.1.

6.2.4 Drawing of the standard curve
According to 6.2.1 and 6.2.2 determination conditions, measure the determination of fructooligosac-
charide of the standard working solution in turn. Concentration of fructooligosaccharide in standard
working solution as the abscissa, unit expressed in mg/kg, with the corresponding peak area as the
ordinate, standard working curve drawing respectively.linear equation is obtained. Standard solution
chromatogram refer to appendix A.
According to the type (1) the regression parameters:

y=axx + b L LR T TR TR R LR PR PR Gl

Type:

y —standard working solution of each nucleotide in peak area;
11
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a —regression curve slope;

x —standard working solution concentration of kestose, cane fruit tetrasaccharide or cane fruit or
pentasaccharide, the unit is mg per liter (mg/kg) ;

b —the intercept of regression curve.

7 Results calculation and expression

cessing software or by type (2)
e three significant figures:

Fructooligosaccharide content in
calculation. the calculation result

Calculated by (2) in the sample under test con

e ( 2 )
Type:
X —the content of the object under test Iin Is mg per liter (mg/kg) ;
¢ —standard solution concentratio unit is mg per liter (mg/kg) ;
V —the capacity volume.the s
M —the volume of the sample
The content of (3) kinds of F
~(3)

8 The method of quantitative restrictions and recovery

8.1 LOQ

Fructooligosaccharide content in milk powder determined of this method, its quantitative limit of
each kind of fructooligosaccharide was 1 g/kg~70 g/kg.

8.2 Precision
Add the recycling experiment.added level of 1 g/kg.35 g/kg.70 g/kg using this method.

Appendix B was the data of the recovery rate of 3 kinds of fructooligosaccharide.

12
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Appendix A
(Reference appendix)
3 kinds of fructooligosaccharide(kestose,cane fruit tetrasaccharide,cane fruit
pentasaccharide)in different samples liquid chromatogram
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Figure A.3 Milk powder samples measured 5 kinds of nucleotides liquid chromatogram
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