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Abstract Two simple and efficient methods have been developed for screening and identification of natural per-
oxynitrite scavengers in Radix Scrophulariae ( RS). Method 1 was based on HPLC-DAD-( luminol-peroxynitrite) -
CL techniques combined with Q-TOF MS/MS analysis, while method II was based on the pre-column reaction
with peroxynitrite followed by HPLC separation with Q-TOF MS/MS analysis. Five active constituents, P1 ( decaf-
feoylacteoside) , P9 ( eoside) , 16 (6"-O-feruloylharpagide) , P11 ( cis-acteoside) and P13 ( angoroside) , were found
to possess potential peroxynitrite-scavenging activity by method I, while P9 and P13 were also screened by method
II. Method I requires more complex apparatus, but has advantages on simple detection and high sensitivity.
Method II requires simpler apparatus than method I, but with more tedious detection and lower sensitivity.
However, the methods established above would provide new ways for rapid detection of natural peroxynitrite-
scavenging compounds in RX complex matrices.
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Figure 1 Principle of method I and II

A Apparatus for HPLC-DAD-CL analysis; B Principle of peroxynitrite
spiking test. Step 1 ;unreacted control Radix Scrophulariae (RS) sample
injected to HPLC-DAD system ; Step 2 : after reaction with peroxynitrite,
RS extact injected to HPLC-DAD system
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Figure 2 UV Chromatogram (A) at 280 nm and CL profile (B) of
RS extract
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Table 1 Fragments of main active compoents in RS

No. tg/min [M-H] "~ Fragment ions and pathways Identification
P1 12.59 461.1651(CyHy0p,) [M-H-Rha] = 315.108 6,[ M - H - Rha - Glc - H,0] ~ 135. 0453 decaffeoylacteoside
P9 33.65 623.1971(CyyH350,5) [ M - H — caffeoyl ] ~ 461. 167 6,[ M — H — caffeoyl — Rha] =~ 315. 108 0, acteoside®
[ caffeic acid —H] ~ 179.034 3, [ caffeic acid - H - H,0] ~ 161.024 0,
[ caffeic acid —H - CO, ] ~ 135.044 4
16 34.55  539.177 5(Cy5Hy 0y3) [ feruloyl + Gle] = 337.093 2, [ ferulic acid —H] = 193,050 3,[ M~ H - 6"-O-feruloylharpagide
ferulic acid - Gle] = 183.066 6, [ ferulic acid — H - H,0] = 175.039 6,
[ ferulic acid —-H -2H,0] ~ 165. 055 0
PIl 3626  623.196 5(CyyHy50,5) [ M —H — caffeoyl] ~ 461. 164 9, [ M - H — caffeoyl — Rha] - 315.109 2, cis-acteoside
[ caffeic acid —H] ~ 179.034 1, [ caffeic acid - H - H,0] = 161.024 2,
[ caffeic acid —H - CO, ] ~ 135.044 2
P13 40. 18 783.2716(C36Hy;3049)  [M = H — feruloyl ] = 607.225 7,[ M — H — feruloyl - H,0] = 589.216 2, angoroside C*
[ M = H - feruloyl — Rha] = 461. 164 5, [ ferulic acid — H] = 193.050 6,
[ ferulic acid —-H -H,0] ~ 175.040 3

* Further confirmation in comparison with authentic standards
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Figure 3 Chemical structures of main components identified in RS extract
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Table 2 Scavenging activity of main active components in RS by meth-
od I

No. Component H', H, R,

Pl Decaffeoylacteoside 1 438 412 664 2 166. 28
P9 Acteoside 3 332 766 2 981 1 118. 00
16 6"-0-Feruloylharpagide 1 024 604 542 1 890.41
P11 cis-Acteoside 774 288 845 916. 32
P13 Angoroside C 2357294 15941 147. 88

Hi &l 4 #1123 n] LI, 5 ONOO ™ )i , P9
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Figure 4 UV chromatograms of RS extract with or without peroxynitrite

treatment

Table 3 Main active components in RS screened by method II (x +5,n=3)

No. Component A/nm PA,} Lk PA ple Potential reactivity
2 Harpagide 210 (2.70 £0. 14) x 10° (2.62 +0.28) x10° No
P1 Decaffeoylacteoside 280 (1.43 £0.02) x10* (1.40 £0.27) x10* No
P7 Acretoside 280 (7.83 +0.01) x10* (7.58 £1.03) x10* No
01 p-Coumaric acid 280 (1.24 £0.02) x10° (1.21 £0.15) x10° No
15 6"-0-( p-Coumaroyl ) harpagide 280 (1.00 £0.01) x10° (1.02£1.01) x10° No
P9 Acteoside 280 (7.49 +0.02) x10* (6.44 £0.65) x10° Yes
16 6"-0-Feruloylharpagide 280 (1.02 +£0.11) x10* (1.22 £0.03) x 10* No
P11 cis-Acteoside 280 (1.29 £0.02) x 10* (1.60 £0.34) x10* No
P13 Angoroside C 280 (2.79 +0.01) x10° (4.58 +1.57) x10* Yes
114 Harpagoside 280 (8.31 £0.04) x10° (8.37 £0.02) x10° No
03 Cinnamic acid 280 (7.94 £0.03) x10° (7.88 £0.16) x10° No

PA :peak area
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