
APPENDIX E 

HPLC Methodology for Analysis of Steviol Glycoside Mixtures 

  



















































































































































































































































































































































JECFA S

: System : PC2013
:: JECFA_S

ID: 324580 2015-10-11
8:41:20 PRC: 1 (  1)
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 1: : JECFA 11
5.00 ul: : W2489 ChA

: 16.0 Minutes : W2489 ChA 210nm

2015-1-7 3:18:03 CST:
: 2015-10-11 8:08:59 CST
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谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0007-1 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 11 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 18:21:54 CST 样品浓度： 1106.64 ppm

处理时间: 2015-8-6 14:45:09 CST

自动标尺色谱图
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组份结果

名称

RT Area height %
Area Con.c 单位 W/w % 峰代码 积分类型(min) (mV * s) (mV)

1 RE 10.183 2587 190 11.05 1.27 ppm 0.11 Q20 bb

2 RO 11.235 2232 175 9.53 1.58 ppm 0.14 Q20 bb

3 RD 11.774 11244 947 48.02 6.27 ppm 0.57 Q20 bb

4 RN 13.008 3482 255 14.87 2.19 ppm 0.2 I37 Q20 vb

5 RM 14.968 3870 284 16.53 2.61 ppm 0.24 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:35:32 PRC



谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0007-2 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 12 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 19:08:51 CST 样品浓度： 1115.93 ppm

处理时间: 2015-8-6 14:45:10 CST

自动标尺色谱图
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组份结果

名称

RT Area height %
Area Con.c 单位 W/w % 峰代码 积分类型(min) (mV * s) (mV)

1 RE 10.198 3307 210 13.22 1.62 ppm 0.15 Q20 bb

2 RO 11.272 2445 198 9.77 1.73 ppm 0.16 Q20 bb

3 RD 11.792 11708 968 46.81 6.53 ppm 0.59 Q20 bb

4 RN 13.044 3655 261 14.61 2.3 ppm 0.21 I37 Q20 vb

5 RM 14.969 3900 284 15.59 2.63 ppm 0.24 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:35:32 PRC
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谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0011-1 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 14 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 20:42:47 CST 样品浓度： 1115.37 ppm

处理时间: 2015-8-6 14:44:51 CST

自动标尺色谱图
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组份结果

名称

RT Area height %
Area Con.c 单位 W/w % 峰代码

积分

类型(min) (mV * s) (mV)

1 RE 10.235 2612 222 10.70 1.28 ppm 0.11 Q20 bb

2 RO 11.255 2646 183 10.84 1.87 ppm 0.17 Q20 bb

3 RD 11.829 11468 943 46.99 6.4 ppm 0.57 Q20 bb

4 RN 13.087 3781 264 15.49 2.38 ppm 0.21 I37 Q20 vb

5 RM 15.036 3899 266 15.98 2.63 ppm 0.24 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:35:30 PRC



谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0011-2 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 15 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 21:29:45 CST 样品浓度： 1109.67 ppm

处理时间: 2015-8-6 14:45:04 CST

自动标尺色谱图

0.006

0.005

0.004

0.003 R
E
-10.228

R
O
-11.297

R
D
-11.843

R
N
-13.104

R
M
-15.049A

U

0.002

0.001

0.000

-0.001

-0.002
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

分钟

组份结果

名称

RT Area height %
Con.c 单位 W/w % 峰代码 积分类型(min) (mV * s) (mV) Area

1 RE 10.228 2737 208 11.15 1.34 ppm 0.12 Q20 bb

2 RO 11.297 2514 173 10.24 1.78 ppm 0.16 Q20 bb

3 RD 11.843 11438 961 46.60 6.38 ppm 0.57 Q20 bb

4 RN 13.104 3637 267 14.82 2.29 ppm 0.21 I37 Q20 vb

5 RM 15.049 4219 280 17.19 2.85 ppm 0.26 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:35:31 PRC
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谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0026-3 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 10 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 17:34:56 CST 样品浓度： 1111.67 ppm

处理时间: 2015-8-6 14:45:14 CST

自动标尺色谱图
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组份结果

名称

RT Area height %
Area Con.c 单位 W/w % 峰代码 积分类型(min) (mV * s) (mV)

1 RE 10.178 2194 202 9.56 1.08 ppm 0.10 Q20 bb

2 RO 11.220 2661 196 11.59 1.88 ppm 0.17 I37 Q20 bv

3 RD 11.759 11138 949 48.52 6.21 ppm 0.56 I37 Q20 vv

4 RN 13.004 3479 283 15.15 2.19 ppm 0.2 Q20 bb

5 RM 14.951 3485 233 15.18 2.35 ppm 0.21 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:36:10 PRC



谱赛科（江西）生物技术有限公司

样品信息

样品名称: C1-002-0115-0026-2 采集者: System
样品类型: 未知 样品组名称: 20150617
瓶号: 9 采集方法组: 马来西亚五组分46min
进样次数: 1 处理方法: POROSHELL五组分2
进样体积: 5.00 ul 通道名称: 2487通道 1
运行时间: 46.0 Minutes 处理通道注释:

采集时间: 2015-6-17 16:47:56 CST 样品浓度： 1099.81 ppm

处理时间: 2015-8-6 14:45:14 CST

自动标尺色谱图
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组份结果

名称

RT Area height %
Area Con.c 单位 W/w % 峰代码 积分类型(min) (mV * s) (mV)

1 RE 10.169 2272 207 10.16 1.12 ppm 0.10 Q20 bb

2 RO 11.209 2650 199 11.85 1.88 ppm 0.17 I37 Q20 bv

3 RD 11.748 11194 939 50.06 6.24 ppm 0.57 I37 Q20 vv

4 RN 13.000 3256 258 14.56 2.05 ppm 0.19 Q20 bb

5 RM 14.932 2990 222 13.37 2.02 ppm 0.18 Q20 bb

报告用户: System 项目名称: PC2013
报告方法: proydigy_S 打印日期:
报告方法 ID: 1409 140933 2015-10-8
页码: 1 (共计 1) 14:36:10 PRC



HPLC methodology for major and minor components in stevia leaf extract

METHOD 1

1. Method Summary
This HPLC method is applicable to the quantitation of Reb A & Stevioside and its major
impurities, based on stevioside standards, for setting specifications and confirming adequate
purity for bulk release.

The analytes are separated using an Agilent Poroshell 120 SB- C18, 4.6 mm x 150 mm, 2.7 m at
40 °C, as per JECFA 2010 method. The mobile phase consists of 68% 10mmol/L phosphate
buffer (pH2.6) and 32% acetonitrile containing. Reb A, stevioside and the other steviol
glycosides are detected by ultraviolet absorption (UV) at 210. Stevia extract samples are prepared
in an acetonitrile-water solution at 1200~1300 mg/L. Quantitation of stevioside and the other
steviol glycosides is performed using a Four-point linear regression curve fit of stevioside
standards. The stevioside standards are prepared at concentrations of approximately 200, 300,
400 and 500 mg/L (corrected for moisture and purity). Quantitation of Rebaudioside A is
performed using a four-point linear regression curve fit of standards prepared at approximately
400, 500, 600 and 700 mg/L (corrected for moisture and purity)

2. Structures

Structure of Stevia sweeteners hydrocarbon backbone.

R1

R2

O

H

H

O

O

Formula, and R-Groups in Backbone Structure of Identified Steviol Glycosides

Common Name Symbol Trivial
Formula R1 R2 Reference

Molecular
Weight
(g/mol)

Rubusoside RUBU SvG2 Glcβ1- Glcβ1- 4a 642.74
Steviolbioside SBIO SvG2 H Glcβ(1-2)Glcβ1- 7 642.75
Stevioside STEV SvG3 Glcβ1- Glcβ(1-2)Glcβ1- 8 804.89
Stevioside A STEVA SvG3 Glcβ(1-2)Glcβ1- Glcβ1- 9 804.89

Rebaudioside B REB B SvG3 H Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 7 804.89
Rebaudioside A REB A SvG4 Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 7 967.03
Rebaudioside D REB D SvG5 Glcβ(1-2)Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 11 1129.18
Rebaudioside F REB F SvX1G3 Glcβ1- Xylβ(1-2)[Glcβ(1-3)]Glcβ1- 17 936.00
Dulcoside A DUL.A SvR1G2 Glcβ1- Rhaα(1-2)Glcβ1- 15 788.89

Rebaudioside C REB C SvR1G3 Glcβ1- Rhaα(1-2)[Glcβ(1-3)]Glcβ1- 16 951.04
Rebaudioside C(isomer) REB CI SvR1G3 Rhaα(1-2)Glcβ1- Glcβ(1-3)Glcβ1- NA 951.04

*rha = rhamnose, glc = glucose, xyl = xylose



3. Experimental
3.1. Reagents and Chemicals

3.1.1. Rebaudioside A standard (Lot #D178001R).

3.1.2. Stevioside standard (Lot #ST0305002).

3.1.3. Acetonitrile (ACN), HPLC grade or equivalent

3.1.4. HPLC grade water or equivalent

3.1.5. Ortho-phosphoric acid 85%, reagent grade or equivalent

3.1.6. Monosodium dihydrogen phosphate anhydrous (MW:119.98 g/mol), reagent
grade or equivalent

3.2. Apparatus
3.2.1. An HPLC system, Agilent HP 1100, or equivalent, comprised of a pump, a column

thermostat, an autosampler, a UV detector capable of background correction and a data
acquisition system.

3.2.2. Column: Agilent Poroshell 120 SB-C18, 4.6 mm x 150 mm, 2.7 m, (Part # 683975-
902).

3.2.3. Analytical balance capable of weighing to 0.0001 g (0.1 mg).

3.2.4. Sonicater.

3.2.5. Volumetric flasks: 50 mL and 100 mL volumetric flasks to prepare all samples, and
standard.

3.3. Mobile Phase Preparation
Mobile phase solutions may be scaled up or down as needed. Mobile phase may be used for up
to 1 weeks.

3.3.1. Buffer Solution (10 mmol/L monossoidum dihydrogen phosphate)

The buffer is prepared by dissolving 1.2 g monosodium dihydrogen phoasphate one (1)
liter of water. Adjust the pH to 2.6 by using ortho-phosphoric acid 85%.

3.3.2 Mobile Phase (acetonitrile : buffer)

Acetonitrile and buffer are mixed to be a mixture solution of 32% Acetonitrile and 68%
buffer.

3.3.3 Diluent Solution (70% water in acetonitrile)

To prepare the diluent solution, combine 700 mL of Water and 300 mL of acetonitrile and
mix thoroughly. Be sure that it is at room temperature before use because it cools on
mixing.

3.3 Standard Preparation
3.4.1 Steviol Glycosides retention time marker solution (M11)

Place 10 mg (each) of Rebaudioside D, Rebaudioside A, Stevioside, Stevioside(isomer) ,
Rebaudioside F, Rebaudioside C,Rebaudioside C(isomer), Dulcoside A, Rubusoside,
Rebaudioside B and Steviolbioide in 100ml volumetric flask and dilute to volume with
diluent. This will make11 component steviol glycosides that are approximately 100 mg/L
(each).



3.4.2 Rebaudioside A standard

Place 40, 50.0, 60, and 70+ 5 mg, of the Rebaudioside A standard in four separate 100
mL volumetric flasks and dilute to volume with the diluent solution (This is not allowed
that standards are prepared with injection volume, and be sure that it is at room
temperature, because it cools upon mixing). This will make standards that are
approximately 400, 500, 600, and 700 mg/L. Measure the moisture content by Karl
Fischer analysis every time a group of standards are prepared. Be sure to also correct for
purity according to the certificate of analysis. Sonicate the solutions if necessary until
dissolved. For all of the standards, the weights and volumes can be adjusted up
proportionally as needed, but not down.

3.4.3 Stevioside standard

Place 20, 30.0, 40, and 50+ 5 mg, of the Stevioside standard in four separate 100 mL
volumetric flasks and dilute to volume with the diluent solution (This is not allowed that
standards are prepared with injection volume, and be sure that it is at room temperature,
because it cools upon mixing). This will make standards that are approximately 200, 300,
400, and 500 mg/L. Measure the moisture content by Karl Fischer analysis every time a
group of standards are prepared. Be sure to also correct for purity according to the
certificate of analysis. Sonicate the solutions if necessary until dissolved. For all of the
standards, the weights and volumes can be adjusted up proportionally as needed, but not
down.

3.5 Sample Preparation
Samples are prepared by placing 60+ 5 mg, recorded to the nearest 0.01 mg, of sample in a
50 mL volumetric flask and diluting to volume with the diluent solution. Sonicate the
solution if necessary until dissolved. This will make an approximately 1200 mg/L sample.
The weight and volume can be adjusted up proportionally as needed, but not down. The
sample weight can be adjusted as necessary for moisture. They are preparation in duplicate.
If the sample will not be analyzed immediately, then it is be stored without headspace, under
nitrogen and desiccated.

3.6 Instrumental Conditions

Column: Poroshell 120 SB-C18, 150 x 4.6 mm, 2.7 m
Temperature: 40 °C
Mobile Phase: 68% Phospate buffer, 32% acetonitrile
Flow Rate: 1.0 mL/min
Injection: 5 L
Detection: UV at 210 nm (4 nm bandwidth), Reference: 260 nm (100 nm bandwidth)
Run Time: 20 min (initially, it will be longer, but should be no more than 30 min)
Autosampler Temp: ambient
Sample Conc.: 1200 mg/L in diluent solution



4. Analysis Procedure
4.1 System Startup/Suitabi

Area Count and Retention Time Reproducibility
Make six injections of the rebaudioside standard 700 ppm (use Rebaudioside Standard Level
4 as for RSD test). The RSD of the peak area counts (mAU*s) and retention time (min.) for
rebaudioside A should be 2.00% or less. If not, continue with up to three more injections
until the peak area and retention time of the last five injections are reproducible. If the
%RSD of peak areas and retention times are > 2.00% RSD, investigate the instrument for
problems and take corrective action. Record any corrective actions taken. Repeat step
4.1.1.1 after correcting any problems with the instrument. Refer to section 4.5.2 for the
equation to calculate % RSD.

4.2 Chromatographic Profile
Below is a guideline of the retention times (RT) for steviol glycoside component.

Compound *R.T. (min.)
REBD 2.070
REBA 4.578
STEV 4.798
REBF 5.848
REBC 6.430
DULA 6.929
STEV A 7.563
REBC I 8.230
RUBU 8.926
REBB 12.669
SBIO 13.337

*Estimate

4.3 Assay Sequence
After performing the system suitability checks, inject all remaining standards followed by the
samples. A sample or standard should not be followed by any other injections (blanks,
impurity standards, etc.) without a sacrificial injection (mobile phase) in between to prevent
carryover contamination.

4.5 Calculations
4.5.1 RSD Calculation for Peak Area

%RSD = (Std. Dev./Mean) * 100
Where:

__

Std. Dev. = (((X – X)2)/(N – 1))1/2
__

Mean = X = (X1 + X2 + X3 + XN)/N

X = Peak area
N = Total number in the sample

the analyte

4.6 Standard Curve Acceptance Criteria
4.6.1 Standard Curve for rebaudioside A



To be acceptable for use in the calibration curve, the standard recoveries must be within
100.0 ± 3% for all rebaudioside A concentration levels. No more than one standard
may be omitted at each concentration level. The correlation coefficient for the standard
curve is acceptable if it is greater than 0.9990. If the standard curve fails the acceptance
criteria notify your supervisor and investigate the problem.

4.6.2 Standard Curve for Stevioside

To be acceptable for use in the calibration curve, the standard recoveries must be within
100.0 ± 3% for all stevioside concentration levels. No more than one standard may be
omitted at each concentration level. The correlation coefficient for the standard curve is
acceptable if it is greater than 0.9990. If the standard curve fails the acceptance criteria
notify your supervisor and investigate the problem.

4.7 Analysis Calculation
4.7.1 Identify analytes of interest by retention time match with M9 solution.

4.7.2 Determine the area response of the analytes as well as any measurable peaks (except for
solvent peaks) from the samples and standards.

4.7.3 Prepare full fit linear regression standard curve by plotting rebaudioside A or stevioside
concentration in mg/L (corrected for moisture and purity) on the ordinate scale versus
its respective area response on the abscissa scale. Alternatively, use the data acquisition
software to prepare the calibration curve.

4.7.4 From the slope and y-intercept (must be force to zero (0)) of the standard curve,
calculate the concentration in mg/L of the analytes (rebaudioside A using the
rebaudioside A curve and all others use the stevioside curve) in the samples using the
following equation. Alternatively, use the data acquisition software to calculate the
concentrations of the analytes based on the calibration curves prepared using the
software.

Conc. (mg/L) = Area Response x slope + y-intercept
4.7.5 Calculate the % w/w of each analyte in the samples as follows:

4.7.5.1 Multiply the concentration of each known impurity (REB D, REB F , REB C,
DUL.A , STEV A , REB CI , RUBU , REB B , SBIO )by its’ correction factor to
correct for the difference in molecular weight between it and stevioside. The
correction factors are 1.40 , 1.16 , 1.18 , 0.98 , 1.00, 1.18 , 0.80 , 1.00 and 0.80,
respectively. No correction is needed for REBB and STEV A because they have
the same molecular weight with stevioside

4.7.5.2 Calculate the w/w% of rebaudioside A and other steviol glycosides in the samples as
follows:

w/w% = Conc. of the Analyte (mg/L) *100 / Sample Conc. (mg/L)
4.7.5.3 Correct reabudioside A for moisture and solvents (if applicable) by multiplying the

%wt/wt determined in section 4.7.5.2 by the following factor:

F = 100 / (100 - % Moisture in Sample)
For example, the rebaudioside A value from the calculation in section 4.7.5.2 for the
validation sample is 94.41% wt/wt and the % moisture is 5.78%. Therefore:

F = 100 / (100 – 5.78) = 1.061

and the CC-00201 in the validation sample on a dry basis is:

%wt/wt (dry basis) = 94.41% wt/wt * 1.061 = 100.2%.



4.8 Quality Control Check
The % RSD for rebaudioside A and stevioside results between duplicate samples should be
no greater than 2.00% and 50% for levels below 5 mg/L (0.1% in the sample) and no greater
than 20% for levels above 5 mg/L. When the duplicate sample RSD does not fall within the
limits described above, re-run fresh sample preparations. If the second sample set passes the
QC check, report the second set of data. If the second set confirms the difference seen in the
first set, inform your supervisor and investigate the problem.



METHOD 2

1. Method Summary

This HPLC method is applicable to the quantitation of 5 compounds of steviol glycosides,
based on rebaudioside D, rebaudioside M standards, for setting specifications and
confirming adequate purity for bulk release.

The analytes are separated using an Agilent Poroshell 120 SB- C18, 4.6 mm x 150 mm, 2.7
m at 40 °C. The mobile phase consists of two type of premix which is premix 1 containing
75% 10mmol/L phosphate buffer (pH2.6) and 25% acetonitrile, while premix 2 containing
50% 10mmol/L phosphate buffer (pH2.6) and 50% acetonitrile. All the 5 steviol glycosides
compounds are detected by ultraviolet absorption (UV) at 210. Samples are prepared in an
acetonitrile-water (30:70) solution at 1200 mg/L. Quantitation of 5 steviol glycosides is
performed using a Four-point linear regression curve fit of rebaudioside D, rebaudioside M
standards.

2. Structures

Structure of Stevia sweeteners hydrocarbon backbone.
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Formula, and R-Groups in Backbone Structure of Identified Steviol Glycosides

Common Name Symbol
Trivial
Formula R1 R2 Reference

Molecular
Weight
(g/mol)

Rebaudioside N REBN SvR1G5 Rhaα(1-2)[Glcβ(1-3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 4a 1275.29
Rebaudioside O REBO SvR1G6 Glcβ(1-3)Rhaα(1-2)[Glcβ(1-3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 4a 1437.44
Rebaudioside M REBM SvG6 Glcβ(1-2)[Glcβ (1-3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 4a 1291.29
Rebaudioside D REBD SvG5 Glcβ(1-2)Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1- 11 1129.18
Rebaudioside E REBE SvG4 Glcβ(1-2)Glcβ1- Glcβ(1-2)Glcβ1- 11 967.03
*rha = rhamnose, glc = glucose, xyl = xylose



3. Experimental
3.1. Reagents and Chemicals

3.1.1. Rebaudioside D standard

3.1.2. Rebaudioside M standard

3.1.3. Acetonitrile (ACN), HPLC grade or equivalent

3.1.4. HPLC grade water or equivalent

3.1.5. Ortho-phosphoric acid 85%, reagent grade or equivalent

3.1.6. Monosodium dihydrogen phosphate anhydrous ( MW:119.98 g/mol),
reagent grade or equivalent

3.2. Apparatus

3.2.1. An HPLC system, Agilent HP 1200, or equivalent, comprised of a
pump, a column thermostat, an autosampler, a UV detector capable
of background correction and a data acquisition system.

3.2.2. Column: Agilent Poroshell 120 SB-C18, 4.6 mm x 150 mm, 2.7 m,
(Part# 683975-902).

3.2.3. Analytical balance capable of weighing to 0.0001 g (0.1 mg).
3.2.4. Sonicater.
3.2.5. Volumetric flasks: 50 mL volumetric flasks to prepare all samples,

and standard.

3.3. Mobile Phase Preparation

Mobile phase solutions may be scaled up or down as needed. Mobile phase may
be used for up to 1 weeks.

3.3.1 Buffer Solution (10 mmol/L monossoidum dihydrogen phosphate)

The buffer is prepared by dissolving 1.4 g monosodium dihydrogen
phoasphate one (1) liter of water. Asjust the pH to 2.6 by using ortho-
phosphoric acid 85%.

3.3.2 Mobile Phase (acetonitrile : buffer)

3.3.2.1 Premix 1: Acetonitrile and buffer are mixed to be a mixture
solution of 25% Acetonitrile and 75% buffer.

3.3.2.2 Premix 2: Acetonitrile and buffer are mixed to be a mixture
solution of 50% Acetonitrile and 50% buffer.

3.33 Diluents Solution (70% water in acetonitrile)

To prepare the diluent solution, combine 700 mL of Water and 300 mL
of acetonitrile and mix thoroughly. Be sure that it is at room temperature
before use because it cools on mixing.



3.4 Standard Preparation
3.4.1 Steviol Glycosides retention time marker solution (M5)

Place 10 mg (each) of Rebaudioside E, Rebaudioside O, Rebaudioside D,
Rebaudioside N, Rebaudioside M in100ml volumetric flask and dilute to
volume with diluent. This will make 5 component steviol glycosides that
are approximately 100 mg/L (each).

3.4.2 Multilevel Standards Preparations

3.4.2.1 Rebaudioside D standards – Place 5.0, 10.0, 15.0 and 20.0 mg of the
rebaudioside D standard in four separate 50 ml volumetric flask and
dilute to volume with the diluents solution. This will make standards
concentration are approximately 100, 200, 300 and 400 mg/L. Measure
the moisture content by Karl Fischer analysis. Sonicate the solutions if
necessary until dissolved. For all of the standards, the weights and
volumes can be adjusted up proportionally as needed, but not down.
And the concentration of standards should be corrected for moisture and
purity.

3.4.2.2 Rebaudioside M standards – Place 5.0, 10.0, 15.0 and 20.0 mg of the
rebaudioside M standard in four separate 50 ml volumetric flask and
dilute to volume with the diluents solution. This will make standards
concentration are approximately 100, 200, 300 and 400 mg/L. Measure
the moisture content by Karl Fischer analysis. Sonicate the solutions if
necessary until dissolved. For all of the standards, the weights and
volumes can be adjusted up proportionally as needed, but not down.And
the concentration of standards should be corrected for moisture and
purity.

3.5 Instrumental Conditions

Column: Poroshell 120 SB-C18, 150 x 4.6 mm, 2.7 mm
Temperature: 40 °C

Mobile Phase:
Premix 1 ; 75% Phospate buffer, 25% acetonitrile
Premix 2 ; 50% Phospate buffer, 50% acetonitrile

Gradient setup:

Time (min) Channel A: Premix 1 Channel B: Premix 2
0 100% 0%
16 100% 0%
16.5 0% 100%
25 0% 100%
25.5 100% 0%
40 100% 0%

Flow Rate: 0.5 mL/min
Injection: 5 mL
Detection: UV at 210 nm
Run Time: 45 min

Autosampler Temp ambient
Sample Conc.: 1000-1200 mg/L in diluent solution



4. Analysis Procedure

4.1 System Startup/Suitability

Area Count and Retention Time Reproducibility
Make six injections of the rebaudioside D standard 400 ppm (use standard
level 4 as for RSD test). The RSD of the peak area counts (mAU*s) and
retention time (min.) for rebaudioside D should be 1.00% or less. If not,
continue with up to three more injections until the peak area and retention time
of the last five injections are reproducible. If the %RSD of peak areas and
retention times are > 2.00% RSD, investigate the instrument for problems and
take corrective action. Record any corrective actions taken. Repeat after
correcting any problems with the instrument. Refer to section 4.3.4 for the
equation to calculate % RSD

4.2 Chromatographic Profile

Below is a guideline of the retention times (RT) for steviol glycoside
component.

Compounds *R.T. (min.)
REBE 10.23
REBO 11.41
REBD 12.03
REBN 13.26
REBM 15.23

*Estimate

After performing the system suitability checks, inject all remaining standards
followed by the samples. A sample or standard should not be followed by any
other injections (blanks, impurity standards, etc.) without a sacrificial injection
(mobile phase) in between to prevent carryover contamination.

4.3 Calculations

4.3.1 Standard curve
Prepare full fit linear regression standard curve by plotting the Conc. of stds
(corrected by moisture and purity) on the ordinate scale and the area of
response on the abscissa scale. Use the data acquisition software to calculate the
concentrations of the analytes based on the calibration curves prepared using the
software.

Conc. (mg/L) = Area Response * slope + y-intercept

4.3.2 Standard Curve Acceptance Criteria

To be acceptable for use in the calibration curve, the standard recoveries and std
checks must be within 100.0 ± 2% for all standards concentration levels. The
correlation coefficient for the standard curve is acceptable if it is greater than 0.9990.
If the standard curve fails the acceptance criteria notify your supervisor and investigate
the problem.



4.3.3 Analysis Calculation
Identify analytes of interest by retention time match with M5 solution.
Determine the area response of the analytes as well as any measurable peaks
(except for solvent peaks) from the samples and standards.Alternatively, use
the data acquisition software to calculate the concentrations of the analytes
based on the calibration curves prepared using the software. REB M is
calculated by REB M curve. REB E , REB O , REB D, REB N are calculated
by REB D curve .Because of the difference of Molecular between REB D
and other compounds,correction factors are used to correct during the
calculation.The correction factors are 0.86 ,1.27, 1.00,1.13

Conc. (mg/L) = Peak area@210nm *Slope*Correct factors
Calculate the w/w% of rebaudioside M and other steviol glycosides in the
samples as follows:

w/w% = Conc. of the Analyte (mg/L) *100 / Sample Conc. (mg/L)

Correct reabudioside M for moisture and solvents (if applicable).

For example, the rebaudioside M value from the calculation for the validation
sample is 94.41% wt/wt and the % moisture is 5.78%. Therefore:

F = 100 / (100 – 5.78) = 1.061

and the validation sample on a dry basis is:

%wt/wt (dry basis) = 94.41% wt/wt * 1.061 = 100.2%.

4.3.4 RSD Calculation for Peak Area

%RSD = (Std. Dev./Mean) * 100
Where:

__

Std. Dev. = (((X – X)2)/(N – 1))1/2
__

Mean = X = (X1 + X2 + X3 + XN)/N

X = Peak area
N = Total number in the sample

the analyte
4.4 Quality Control Check

The % RSD between duplicate samples should be no greater than 2.00% for
levels above 400 mg/L (20% in sample), 10% for levels above 200 mg/L (10%
in sample) and 50% for levels below 2 mg/L (0.1% in the sample) and no
greater than 20% for levels above 2 mg/L. When the duplicate sample RSD
does not fall within the limits described above, re-run fresh sample
preparations. If the second sample set passes the QC check, report the second
set of data. If the second set confirms the difference seen in the first set, inform
your supervisor and investigate the problem.




