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Standard curve of asiaticoside (Agilent 1050)
Standard concentration: 10-400 pg/ml, with YMC S5 ODS-AM column, 5

um, 4.6 mm ID x 250 mm column

Standard curve of asiaticoside

e y =2.9491x
~e R’ =0.9911
1000 /
S 800 -
S
< 600

400
200 - /
0 -

50 100 150 200 250 300 350 400 450
Conc.(ug/ml)

Figure A1 Standard curve of asiaticoside

Standard curve of asiaticoside (Shimadzu LC-10AD)
Standard concentration: 30-1200 pg/ml, with Inersil ODS-3V, 5 um, 4.6 mm

ID x 250 mm column and ODS-3, 5 um, 4 mm ID x 10 mm as guard column

1,000,000.0
800,000.0

600,000.0

Area

400,000.0

200,000.0

Standard curve of asiaticoside

y = 733.15x
R? = 0.9981

/

7

0 200 400 600 800 1000 1200 1400
Conc.(ug/ml)

Figure A2 Standard curve of asiaticoside
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Standard curve of madecassoside (Agilent 1050)
Standard concentration: 10-400 pg/ml, with YMC S5 ODS-AM column, 5

um, 4.6 mm ID x 250 mm column

Standard curve of madecassoside

y =2.5763x
1200 - s
R"=0.9932
1000 -
800 ~

Area

600
400 /
200
0 / T T T T T T T 1

0 50 100 150 200 250 300 350 400 450
Conc.(ug/ml)

Figure A3 Standard curve of madecassoside

Standard curve of madecassoside (Shimadzu LC-10AD)
Standard concentration: 1-1480 pg/ml, with Inersil ODS-3V, 5 ym, 4.6 mm ID

x 250 mm column and ODS-3 5 um, 4 mm ID x 10 mm as guard column

Standard of masecassoside

2000000 - y2: 1089.4x
R =0.9907
1500000 —
- /
E 1000000
500000 |
0

0 200 400 600 800 1000 1200 1400 1600
Conc.(ug/ml)

Figure A4 Standard curve of madecassoside
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Standard curve of asiatic acid (Shimadzu LC-10AD)

Standard concentration: 0.25-20 pg/ml, with Inersil Cg-3, 5 pm, 4.6 mm ID x

250 mm column and ODS-3 5 um, 4 mm ID x 10 mm as guard column

Standard curve of asiatic acid
y = 15821x
350000 - Y Do
300000 :
250000 -
S 200000 -
St
< 150000 -
100000 -
50000
() / T T T T 1
0 5 10 15 20
Conc.(ug/ml)

25

Figure AS Standard curve of asiatic acid

Standard curve of asiatic acid (Shimadzu LC-10AD)

Standard concentration: 1-2100 ug/ml, with Inersil ODS-3V, 5 pm, 4.6 mm ID

x 250 mm column and ODS-3 5 um, 4 mm ID x 10 mm as guard column

Standard curve of asiatic acid
3000000 - y = 1280.4x
R2 = 0.9989
2500000 -
2000000 -
-]
E 1500000
1000000
500000
0 T T T T 1
0 500 1000 1500 2000
Conc.(ug/ml)

2500

Figure A6 Standard curve of asiatic acid
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Standard curve of madecassic acid (Shimadzu LC-10AD)
Standard concentration: 3.125-100 pg/ml, with Inersil Cg-3 5 pm, 4.6 mm ID x

250 mm column and ODS-3 5 um, 4 mm ID x 10 mm as guard column

Standard curve of madecassic acid
y=1317.7x
140000 - 2
R =0.9965
120000 P
100000 -
§ 80000 -
< 60000
40000 -
20000
0 ‘/
0 20 40 60 80 100 120
Conc.(ug/ml)

Figure A7 Standard curve of madecassic acid

Standard curve of madecassic acid (Shimadzu LC-10AD)
Standard concentration: 3.125-50 pg/ml, with Inersil ODS-3V, 5 um, 4.6 mm

ID x 250 mm column and ODS-3, 5 um, 4 mm ID x 10 mm as guard column

Standard curve of madecassic acid
20000 - y 2:_1462.8x
0000 R? = 0.9961 /
60000
g 50000 //
= 40000
< 30000 =
20000 -
10000 -
O T T T T T 1
0 10 20 30 40 50 60
Conc.(ug/ml)

Figure A8 Standard curve of madecassic acid
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Standard curve of chlorophyll a (Agilent 1200)
Standard concentration: 2.6-100 pg/ml, with Water spherisorb S5 ODS2 4.6

mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of chlorophyll a

12000 - y2: 112.93x
R =0.9996

10000 -

8000 -

Area

6000
2000

0 20 40 60 80 100 120
Conc.(ug/ml)

Figure A9 Standard curve of chlorophyll a

Standard curve of chlorophyll a (Dionex)
Standard concentration: 0.1-10 pg/ml, with Water spherisorb S5 ODS2 4.6

mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of chlorophyll a

30 - y z 2.6239x
R =0.998

25 A

20

Area
e .
()] (e} (9,1
Il

Conc.(ug/ml)

Figure A10 Standard curve of chlorophyll a
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Standard curve of chlorophyll b (Agilent 1200)
Standard concentration: 6.25-250 pg/ml, with Water spherisorb S5 ODS2 4.6

mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of chlorophyll b
35000 y =122.94x
7 2
R =0.
30000 2 4
25000 -
§ 20000 -
< 15000
10000
5000
O I / T T T T T 1
0 50 100 150 200 250 300
Conc.(ug/ml)

Figure A11 Standard curve of chlorophyll b

Standard curve of chlorophyll b (Dionex)
Standard concentration: 0.1-10 pg/ml, with Water spherisorb S5 ODS2 4.6

mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of chlorophyll b

60 - y; 5.4348x
R"=0.9919

50

40

Area

30
il /
10

Conc.(ug/ml)

Figure A12 Standard curve of chlorophyll b
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Standard curve of f-carotene (Agilent 1200)
Standard concentration: 2.6-333.33 pg/ml, with Water spherisorb S5 ODS2
4.6 mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of beta-carotene

v =6.1309x
R’ =0.9979

2000
1500 ~ /
1000

0 50 100 150 200 250 300 350
Conc.(ug/ml)

2500

Area

Figure A13 Standard curve of f-carotene

Standard curve of B-carotene (Agilent 1050)
Standard concentration: 0.35-7 pg/ml, with Water spherisorb S5 ODS2 4.6

mm ID x 250 mm column with Waters SSODS2 guard column

Standard curve of beta-carotene

100 - y =12.176x

]
R™=0.9838
» /
40

20 /

Area

Conc.(ug/ml)

Figure A14 Standard curve of f-carotene
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Standard curve of ascorbic acid (Agilent 1050)
Standard concentration: L-ascorbic acid was dissolved in methanol 1-300

pg/ml, with YMC S5 ODS-AM column, 5 um, 4.6 mm ID x 250 mm column

Standard curve of ascorbic acid

10000 - y =28.452x

2
2000 R =0.9942 2
6000 - /
4000
2000 /
0 4
0 50 100 150 200 250 300 350
Conc.(ug/ml)

Area

Figure A15 Standard curve of ascorbic acid

Standard curve of ascorbic acid (Shimadzu LC-10AD)
Standard concentration: L-ascorbic acid was dissolved in H,SO4, pH 2.2, 5-
500 pg/ml, with Inersil ODS-3V, 5 um, 4.6 mm ID x 250 mm column and ODS-3, 5

pm, 4 mm ID x 10 mm as guard column

Standard curve of ascorbic acid
16000000 y = 20740
2
14000000 R.=0.9942
_

12000000 —
< 10000000 -
E 8000000

6000000 //

4000000 //

2000000

0 / T T T T T 1
0 100 200 300 400 500 600
Conc.(ug/ml)

Figure A16 Standard curve of ascorbic acid
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Standard curve of total phenolics content

Standard concentration: 0-250 mg/L

Standard curve of total phenolics content
A y = 0.0047x
R™ =0.9959
1.2 /
1
0.8 /
%06
0.4
0.2
0 w \ \ \ ‘ |
0 50 100 150 200 250 300
Conc.mg/L gallic acid
Figure A17 Standard curve of total phenolics content
Standard curve of FRAP value
Standard concentration: 0-0.8 mM
Standard curve of FRAP value
L4 y= 1.4812)(
R'=1
12 5
1
» 0.8
<06
0.4 /
02 1
0 0.1 02 03 0.4 05 0.6 0.7 038 09

Conc.mM ferrous sulfate

Figure A18 Standard curve of total phenolics content
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Calculation

Correlation between FRAP value (as antioxidant activity), ascorbic acid and phenolic content
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Correlation between ascorbic acid and FRAP value

The ability to reduce ferric ions was measured using a method described by
Benzie and Strain (1996), with some modifications. One ml of ascorbic acid standard
solution (0-100 mg/100 ml) was added to 10 ml water and 3 ml of FRAP reagent
(10:1:1 of 300 mM sodium acetate buffer at pH 3.6, 10 mM TPTZ solution and 20
mM FeCl;.6H,0 solution) and the mixture was incubated in a water bath at 37°C for
20-30 min. The antioxidant capacity based on the ability to reduce ferric ions of the
extract was expressed as umol Fe (IT) per liter of sample. Absorbance was measured
at 593 nm. Measurements of FRAP was performed in disposable cuvettes using a UV-

Vis spectrophotometer model Lambda Bio-20 Perkin Elmer.

Table B1 Correlation between ascorbic acid contents and FRAP values

Ascorbic acid (mg/100 ml) FRAP value (uM Fe (I1))
0 0+0
18.7 0.2665+0.30
37.5 0.483+0.14
50 1.512+0.30
75 1.571+0.29
100 1.578+0.24
120 -
y =0.0625x +2.682
R2 =0.9946
_ 100 .
E
g 80
E
= 60
:
£ 40
5 20
O T T T 1
0.0 500.0 1000.0 1500.0 2000.0
FRAP ( microM FeSO4)

Figure B1 Correlation between ascorbic acid contents and FRAP values
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The quantity of ascorbic acid was calculated as equation 1:

Ascorbic acid concentration = (0.0625 x FRAP value) +2.682 (eq.1)

Table B2 Ascorbic acid contents calculated from eq.1 of processed pennywort juice

(s[l:lzl[fltllilfse) HPP+sugar HPP pastse;ugr;:ed+ pasteurized stesrlillgizid+ sterilized

0 48.6 31.6 26.5 25.6 242 23.5
0.5 45.7 28.0 22.3 21.8 20.7 20.8

1 434 24.8 222 21.8 18.5 19.7
1.5 37.3 239 21.0 20.5 17.7 15.9

2 343 21.2 17.7 17.5 16.6 16.0
2.5 31.2 19.6 17.6 15.4 15.6 15.1

3 29.1 17.8 16.5 15.2 13.9 13.6
3.5 26.0 17.3 154 142 13.6 12.7

4 23.4 16.7 14.7 12.6 11.3 10.6

The quantity of contribution of ascorbic acid to antioxidant capacity of

processed pennywort juice was calculated as:

Contribution of ascorbic acid to antioxidant capacity (%)

= (concentration of ascorbic acid from HPLC results) x100

concentration of ascorbic acid calculated from eq.1

Table B3 Contributions of ascorbic acid to antioxidant capacity (%) of processed

pennywort juice
(sll:leoli tlllli:) HPP+sugar HPP pastseuugr;:Ed+ pasteurized Ste:lillgizid+ sterilized
0 8.55 12.76 7.56 6.64 3.52 3.56
0.5 7.91 12.18 6.08 5.93 4.05 3.84
1 5.99 9.96 5.36 5.34 438 3.93
1.5 6.77 9.75 532 5.23 4.44 4.84
2 7.07 10.01 6.03 5.87 4.69 4.77
2.5 7.38 9.78 5.68 6.34 4.79 491
3 7.11 9.45 5.80 6.20 5.26 522
3.5 7.66 9.43 5.89 6.32 5.29 5.52

4 7.65 9.00 6.10 6.90 6.15 6.51
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The quantity of FRAP due to phenolic compounds of processed pennywort

juice was calculated as:

FRAP (%) due to phenolic compounds

= 100-Contribution of ascorbic acid to antioxidant capacity (%)

Table B4 FRAP (%) due to phenolic compounds of processed pennywort juice

shelf life pasteurized+ sterilized+

(months) HPP+sugar HPP st pasteurized sufig sterilized
0 91.45 87.24 92.44 93.36 96.48 96.44
0.5 92.09 87.82 93.92 94.07 95.95 96.16
1 94.01 90.04 94.64 94.66 95.62 96.07
L5 93.23 90.25 94.68 94.77 95.56 95.16
2 92.93 89.99 93.97 94.13 95.31 95.23
2.5 92.62 90.22 94.32 93.66 95.21 95.09
3 92.89 90.55 94.20 93.80 94.74 94.78
35 92.34 90.57 94.11 93.68 94.71 94.48
4 92.35 91.00 93.90 93.10 93.85 93.49

Correlation between ascorbic acid and phenolic content

Total phenolic content was determined using modified Folin-Ciocalteu assay
described by Zainol et al. (2003). One ml of ascorbic acid standard solution (0-100
mg/100 ml) was added to 10 ml deionized water and mixed with 2 ml of Folin-
Ciocalteu phenol reagent. The mixture was then allowed to react for 5 min and 2 ml
of saturated Na,COs solution was added to the mixture. The resulting blue complex
was then determined at 680 nm with gallic acid as a standard. The total polyphenols
content (TPC) of the extract was expressed as mg gallic acid equivalents per 100 ml
of sample. Measurements of FRAP was performed in disposable cuvettes using a UV-

Vis spectrophotometer model Lambda Bio-20 Perkin Elmer.
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Table B5 Correlation between ascorbic acid and total phenolics contents

Ascorbic acid (mg/100 ml) Total phenolic contents (mg/100 ml)
0 0+0
18.7 27.3£13.1
37.5 70.242.3
50 89.9+20.2
75 151.1+3.9
100 173.8£6.1
120
y =0.5664x +0.3348
R2 =0.9968
100 R
T /
§ 80
£
= 60 -
:
g 40
20
0 : : : ‘
0 50 100 150 200
total phenolics content (mg/100 ml)

Figure B2 Correlation between ascorbic acid and total phenolics contents

The quantity of ascorbic acid was calculated as equation 2:

Ascorbic acid concentration = (0.5664 x total phenolics content) + 0.3348 (eq.2)
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Table B6 Ascorbic acid contents calculated from eq.2 of processed pennywort juice

shelf life pasteurized+ sterilized+

(months) HPP+sugar HPP i pasteurized sugar sterilized
0 229.29 218.80 150.58 133.86 96.98 89.90
0.5 198.61 194.87 114.40 117.72 92.65 83.95
1 178.60 175.41 106.64 106.30 76.54 75.33
1.5 161.82 149.92 100.12 80.88 72.11 70.00
2 149.60 134.42 87.58 68.57 64.64 57.10
2.5 138.21 119.07 83.37 53.84 58.54 54.82
3 122.47 104.02 77.10 53.10 55.01 48.03
3.5 111.05 95.13 68.62 49.01 4497 42.11
4 96.66 78.91 56.30 45.10 34.09 31.79

The quantity of contribution of ascorbic acid to phenolic content of processed

pennywort juice was calculated as:

Phenolic content = (concentration of ascorbic acid content calculated from eq.2) -

(concentration of ascorbic acid from HPLC results)

Table B7 Phenolic contents of processed pennywort juice

(Sl‘lll:)llil‘ tllllf:) HPP+sugar HPP pastseuugr;fed+ pasteurized Ste:lgzid-'- sterilized
0 225.13 214.77 148.58 132.16 96.13 89.06
0.5 195.00 191.47 113.04 116.43 91.81 83.15
1 176.00 172.94 105.45 105.14 75.73 74.56
1.5 159.29 147.59 99.00 79.81 71.32 69.23
2 147.18 132.30 86.51 67.54 63.86 56.34
2.5 135.91 117.15 82.37 52.87 57.80 54.08
3 120.40 102.34 76.14 52.16 54.28 47.31
3.5 109.06 93.50 67.72 48.11 44.25 41.41

4 94.87 77.41 55.40 44.23 33.40 31.10




APPENDIX C
Thai Food Regulation-Standard (2003) of pennywort juice
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