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[Abstract] Objective: To compare the four preparation methods of Rehmanniae Radix juice described

in ancient literature and find the method that is most suitable for the preparation of Rehmanniae Radix juice used
in Baihe Dihuangtang. Method: The ancient medical books record four methods for preparing Rehmanniae
Radix juice: crushing fresh Rehmanniae Radix for juice, steaming fresh Rehmanniae Radix for juice, boiling
fresh Rehmanniae Radix for juice, and boiling dry Rehmanniae Radix for juice. Ultra performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was employed to detect the
compounds in the four juice samples, followed by principal component analysis (PCA). Result: (D Totally 27
compounds were identified in the juice samples, including 10 iridoid glycosides, 14 phenylethanoid glycosides,
2 phenolic acids, and 1 irisone. Among them, 15 common compounds were shared by the four juice samples,
including 7 iridoid glycosides, 7 phenylethanoid glycosides, and 1 phenolic acid. @ Five common compounds
in the four juice samples can be matched with the reference standards, which were catalpol, aucubin,
rehmannioside D, ajugol, and purpureaside C. 3 Verbascoside and isoacteoside were not detected in the juice
prepared by crushing fresh Rehmanniae Radix, while it was detected in the other three juice samples, which
indicated that the two components were produced after heating rather than being the original components in fresh
Rehmanniae Radix. @ The comparison of the ion fragments demonstrated that verbascoside was produced from
purpureaside C after the cleavage of the glycosidic bond and removal of a molecule of mannose. & Isoacteoside
could be isomerized from verbascoside, and its relative content increased with the extension of heating time.
However, the relative content of verbascoside and purpureaside C did not decrease significantly. Therefore, it
was hypothesized that purpureaside C was produced from its upstream component. Conclusion: The juice
prepared by crushing fresh Rehmanniae Radix has the chemical composition significantly different from the juice
samples prepared with the other 3 methods, while the latter 3 juice samples had similar chemical composition.
Although all the four methods can be used, it is more suitable to prepare Rehmanniae Radix juice by steaming
fresh Rehmanniae Radix, boiling fresh Rehmanniae Radix, and boiling dry Rehmanniae Radix.

[Keywords] Rehmanniae Radix juice; fresh Rehmanniae Radix; Baihe Dihuangtang; purpureaside C;

verbascoside; isoacteoside
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Table 1 Analysis results of chemical compounds in four kinds of Rehmanniae Radix juice in negative ion mode

No. f,/min (i Vi EEN JE BRI S/ppm TR BT 5 )E
1 2860 FrRE" C,H,0,  407.1190 [M+HCOOJ]" 0.0 361.1133,199.060 8,169.049 6,151.039 9 abed
2 6.440 BRI D C,H,,0, 391.124 0 [M+HCOO]" 0.3 345.1180,183.0654,139.0395,116.928 6 abed
3 6.663 IR /MBI A C,H,0,, 5231663 [M-HJ 0.0 179.0550,343.102 4 d
4 7.244 WEEIF D C,,H,0,,  731.2245 [M+HCOO]" -0.3 505.1584,263.0824,387.1134,181.050 4 abcd
5 7.899 g BREAF CH,,0, 393.140 5 [M+HCOO]" 2.0 167.0716,329.119 8,179.056 4,267.015 0 abcd
6 8.810 decaffeoyl-verbascoside C,,H;,0,, 461.1658 [M-H] -0.2 135.0441,161.0530 bed
7 8909 8-KE AW CH,0, 3751288 [M-HJ -0.3  169.0853,125.063 4 abed
8 9.190 HUEFHR CH,0, 3731125 [M-HJ -2.7 123.0473 abe
9 9264 WRFHTF C,H,0,, 487.1450 [M-H] -0.2 179.034 1 a
10 10.062 rhamnopyranosyl vanilloyl C H,O, 313.0919 [M-HJ -1.3 167.0344,152.010 2,123.049 7 abed
11 10.867 syringic acid-4-O-a-L-rhamnoside C, H,,0, 343.1019 [M-HJ -2.9 182.0259,197.046 5 bed
12 12,732 #ig s 40 C,H,0, 183.1019 [M-HJ -1.1 139.1124,119.049 3 bed
13 12.853 P MAFCY CyH,0, ~ 7852523 [M-HJ 1.5 623.2184,477.163 3,392.123 5,161.022 8 abed
14 14.077 fEHLBEHE L EEH A /A, C,H,0,, 7992656 [M-H] -0.6 623.218 0,605.216 6,461.158 1 abed
15 14781 fEHIE R LR A /A, C,H, 0,y  799.2653 [M-H] -1.0  623.222'5,605.221 6,461.163 8 abed
16 15.679 EH AL CH, 0,5 6232014 [M-HJ 0.5 461.1656,315.1083,161.024 1,135.044 5 bed
17 16.262 6-O-7 B it KL ffy 1 1t e C,H,, 0, 497.1660 [M-H] 0.2 167.0330,152.0127,317.109 7 abed
18 16.119 fEHLEHE L B /B, C,H,0, ~ 8132819 [M-H] -0.2 637.2349,619.2245,175.039 5 abed
19 16.625 S EHAML " C,H,0,, 6232020 [M-HJ 1.4 461.1658,315.1136,161.024 1,133.028 3 bed

20 17.678 fEHIE K LFEHT D C,H, 0,5 6372135 [M-HJ 0.5 491.107 3,461.164 7,175.039 6 bed

21 17.739 jiocarotenoside A /A, C,H,,0, 4292119 [M-HJ -1.4 411.118 4,142,915 4 ad

22 18.148 kanokside C C,,H,0, 6372133 [M-HJ 0.2 491.1570,161.023 7 abed

23 18.270 KHIEH A C,H O, 6372127 [M-HJ -0.8 161.0229,475.183 0 be

24 18.550 6-O-E-Fn] & Fok 5k ff 1 2 i C,H,0,,  523.1819 [M-HJ 0.6 193.0499,343.117 5 abed

25 17.685 nigroside /1l C,H, 0, 6211821 [M-HJ 0.3 175.0401,193.049 6 a

26 19.390 Hu B /5% o ¥ TF C,H, 0, 6512289 [M-HJ 0.0 475.1805,175.0392,193.049 8 abed

27 19.796 HEH /S E T C,H, 0, 6512292 [M-H] -0.5 475.1805,175.039 4,193.050 0 abed
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