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Differences between boiled powder and decoction of Ermiao Powder based on
volatile constituents and anti-rheumatoid arthritis activity
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ABSTRACT: AIM To investigate the differences between boiled powder and decoction of Ermiao Powder.
METHODS GC-MS was used to identify volatile constituents, after which the content determination of linalool ,
4-terpineol, a-terpineol, B-eucalyptol and taxifolin in distillate was performed, evaporation rate curve was drawn.
The rat model for collagen-induced arthritis was established, then HE and SO/FG staining were conducted, and
body weight, footpad swelling degree, arthritis score, immune organ ( spleen, thymus) indices, serum
inflammatory factors (1L-10, IL-6), ankle joint structure (foot claw swelling, micro-CT) and locomotor ability
were detected. RESULTS Total 43 and 26 volatile constituents were identified in boiled powder and decoction,
respectively. With the extension of boiling time, the average evaporation rates of 5 volatile constituents in the boiled
powder distillate demonstrated the trends of first increase and then decrease, which reached a maximum at 15-20
min; those in the decoction distillate displayed the trends of decrease, which were not detected after 15 min except
for B-eucalyptol. Compared with the decoction, the boiled powder exhibited stronger effects on improving foot

swelling and arthritis score, alleviating pathological changes in joint tissues, inhibiting inflammatory factors and
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restoring motor ability. CONCLUSION More volatile constituents are observable in the boiled powder of Ermiao

Powder than those in its decoction, along with stronger anti-rheumatoid arthritis activity. The optimal decocting

endpoint is determined to be within 15 min in boiling water.

KEY WORDS: Ermiao Powder; boiled powder; decoction; volatile constituents; anti-rheumatoid arthritis

activity ; GC-MS
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FEIR 3.5 min,
2.1.2  ZKIBWH &
2.1.2.1 EH BGEM (). AR CKiHR,
) #4550 g, MrEERCAR, 0, RABA, Hk
bR, FRER 100 g, BT 2 000 mL BB,
JIA 10 F5 57K IZ 0 30 min, JFEAGEIE, 25T &
W5 0~5, 5~10, 10~15, 15~20, 20~30, 30~
40, 40 ~ 50, 50 ~60, 60 ~ 80, 80 ~ 100, 100 ~
2515



2025 4F 8 A
Fa7E FE8

Bk %

Chinese Traditional Patent Medicine

August 2025
Vol. 47 No. 8

120 minfit4E, W%, BIfG,

2.1.2.2 AR BREGER (W), BAR (K
Mz, ) %50 ¢, BT 2000 mL [AJELHH,
TIA 10 587K 2 30 min, JNEAZEWE, 9T &
W5 0~5. 5~10, 10~15, 15~20, 20~30, 30~
40, 40~50, 50~60, 60~80, 80~100, 100~ 120
min 4R, ¥, RIS,

2.1.3 XHREIEWEHAS KRR 4-BEIEEE . O
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Tab.1 Results for volatile constituent identification of Ermiao Powder

Y ty/min 2 o RN A TR
1 5.567  cyclofenchene CioH 136. 13 + +
2 6.936 B-TRK CioHyg 136. 13 + —
3 7.284 KT CoHyg 136. 13 + +
4 7.423  3-EME CyoHy6 136. 13 + —
5 7.805 4-4qEke CioHyy 134. 11 + —
6 7.925  pseudo-limonene CioHe 136. 13 + —
7 8.171 (E)-B-Bihk CioHye 136. 13 + —
8  8.449 (Z2)-3,7-"HE-1,3,6- /B =M CoHyg 136. 13 + +
9 9.527 il kI CioHig 136. 13 + —
10 9.872  JFFtmE CoH;s0 154. 14 + —
11 10. 444  2-cyclohexen-1-ol, 1-methyl-4-( 1-methylethyl) -, trans- CoH;30 154. 14 +
12 10.944 2-cyclohexen-1-ol, 1-methyl-4-( 1-methylethyl)-, cis- C,oH;50 154. 14 +
13 12.001 4-ifsEE CyoH;50 154. 14 + —
14 12.383  a-FAMEE CioHis0 154.14 + —
15 15.751 2-HAUE-4-Z RO CoH,,0, 150. 07 + +
16  15.818 cyclohexene, 2-ethenyl-1,3,3-trimethyl- C Hyg 150. 14 — +
17 16. 481 silphinene CsHyy 204. 19 + —
18 17.430 modhephene CsHy, 204. 19 —
19 17.605 berkheyaradulene CsHy, 204. 19

20 17.818 1,4-dihydroxy-p-menth-2-ene CoH 30, 170. 13 —

21 17.954 FHHIEE CgHg04 152.05 — +
22 18.100 widdrol Ci5Hys0 222.20 + -
23 18.404 (4R,5R)-4-hydroxy-5-isopropyl-2-methylcyclohex-2-enone CipH 60, 168. 12 — +
24 18.435 A A CisHy, 204. 19 + +
25 19.321 ABK_HR_FHR CioHy04 194. 06 — +
26 19.925 1-methyl-4-( 6-methylhept-5-en-2-yl) cyclohexa-1,3-diene CisHyy, 204. 19 + —
27 20.100 B-FTH CsH,, 204. 19 + —
28 20.765 (+)-y-FEAAEE C,5Hyy 204.19 + +
29 20.987 B-FLANE CisHy, 204.19 + —
30 21.270 y-fFFHE CsHy, 204.19 + —
31 21.416 o-ZLEZ54 CisHyy 204. 19 + —
32 21.693 o-HEEE C5Hy O 222.20 + +
33 21.832 HEK CisHyy 204. 19 + —
34 22.870 AR _HER 2B C,H,0, 222.09 — +
35 23.435  (-)-BEWEIMARREE C5sHy0 222.20 + —
36 23.961 ~y-HentEE CisHyO 222,20 + +
37 24.286  (+/-)-ULEIREE CisHyO 222.20 + +
38 24.683 B-FEE C5Hy O 222.20 + +
39 24.900 B-E iR CsHyO 222.20 — +
40 25.028 oM CisHyO 222,20 + —
41 25.487 LIk ZEE CisHyO  222.20 —
42 26.971 1-[ (1S,3aR,4R,7S,7aS) -4-hydroxy-7-isopropyl-4-methyloctahydro-1H- CisHy 0, 238.20 — +

inden-1-yl ] ethanone

43 27.961 BARHE Ci3H,00 182.22

44 29.276 M2 EE CisHy0,  240.21 +

45  29.712 6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-naphthalen-2-ol CsH,,0 220. 18 —

46 33.972  FEHEIER Ci¢H3 0, 256.24 + —
47 35.972  senkyunone Cy,H30, 326. 00 + —
48 40.473 3,3',5,5'-DUFI k-4 4 BEAEER CisHig0,  240.12 + —
49  41.215 2-(3,7-dimethyl-octa-2,6-dienyl ) -4-methoxy-phenol C;H,,0, 260. 18 + —
50 41843  BRBRKER C,HgN,O  220.06 — +
51  41.962 ent-kaurenal CyH3,0 286. 23 + —
52 44.125 (+)-platydesmine CisH;;NO, 259. 12 + +
53 47.911 e DUKEER CyH,, 0, 296. 00 + —

T +FRRIIZINSY, —FOR AR X
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Tab.2 Linear relationships of various volatile constituents
LV L/
FE AR - B o MG
(pg-mL™)
ATl I T Y=8.67x10°X-5.58%x10° 0.9999  0.43~7
by Y=8.18x10°X-3.89x10° 0.998 2 0.50~24.15
- PN I Y=9.16x10°X-7.38x10° 0.999 8 0.25~20
B-Ag i it Y=1.30x10°X-2.25x10" 0.9952  5~100
HIAZ — ¥Y=9.79x107X-1.25x107 0.9979  1~100
F0, 4,8, 12, 24 hE “2.1.17 WM T

L J5EEE 2. A-BEIREY 3. o fMIRER 4. B-REMEE 5. MRS B
1. linalool 2. terpinine-4-ol 3. a-terpineol 4. B-eudesmol
5. cryptomeridiol
B2 {EXMERS GC-MS BBEFREIEE
Fig.2 GC-MS total ion current chromatograms of various

volatile constituents
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2.80% , FIIEHEE B R4,

3.2.4 RUEMEER RS WRIBCE HGE IR 1 pL,

DZE, AT 4-BEAGEEE . SRR | a-FAVHEE . B-AiH
Fi . MIAZ R AL RSD 4358 1.23% | 2.74% |
0.99% . 1.51% . 1.09% , FHHIERAE 24 h NEaE
PR AT,

3.2.5 HEEMRE B “2.1.27 TR MWK (0~
5min) &, % “2.1.47 TR FEPATHIA 6 4y
s, SRR L pL, 7E 2,117 T
FAE R E , INAS 4-BEIEEE . FRERE . o-FATH
Bt B-FEMBE . MIAZ EE S & RSD 23 502K 0. 79% |
0.32% . 1.11% . 0.45% . 0.74% , F£ Wiz Tk E
SR

3.2.6  JnAEmISCRET RS 2 W A R TR A
TROAMNE R BN CIR OTRAEBOR 6 1y, 1%
100% 7K F-IIAXT BRI, TRAT, 4% “2.1.47 T
TRl IA, TE 2. 117 TSR
FEMDE , THE MR, 455, 4-mh M EE . DT R
o-PATHIEE | B-FEIHEE | MRS R A RS 43
B 92.7% . 95.6% . 92.0% . 101.6% . 105.2% ,
RSD 70594 1.2% . 2.4% . 3.0% . 5.6% . 1.9% .
3.2.7 FEMEEIE B “2.1.27 TR ZRIME
W, % 421047 WUR kil sl s e, TE
“201.17 WM HERENE, THEG R, 4RI
%3,

R3 BERMUNSAENELER

Tab.3 Results for content determination of various volatile constituents

T/ (pgeml™")

ZE I 1]/ min IR 4-TE IR AR Bk Bz -
A 78l i Yo AL W A Yo L 735
0~5 4.267 2.976 3.960 1.090 1.748 0 18.975 7.099 37.204  47.839
5~10 4.718 1.315 4.540 0 1.681 0 35.342 0 33.441  43.190
10~15 4.642 1.132 4.544 0 1.315 0 39.654 0 33.994  39.591
15~20 4.743 0 5.123 0 2.579 0 42.219 0 40.834  36.596
20~30 1.849 0 2.119 0 1.163 0 10. 291 0 30.733  36.584
30~40 1153 0 1. 154 0 0 0 0 0 35.979  34.619
40~50 0 0 0 0 0 0 0 0 35.911  34.845
50~60 0 0 0 0 0 0 0 0 35.535  34.416
60~ 80 0 0 0 0 0 0 0 0 32.563  31.213
80~100 0 0 0 0 0 0 0 0 36.988  31.473
100~ 120 0 0 0 0 0 0 0 0 32.898  26.540
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Fig. 3 Average evaporation rates of various volatile constituents
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. DO, D7, D14, D21, D28 435I Ky 52 5wy Je SE 90 45 7. 14,
21, 28 K, S HA K, ¥P<0.01; SHEY L, P<
0.05, " P<0.01,
E4 “WHEREFSEXITRABRERE. BEMAEK
B, XRTRESHFN
Fig. 4 Effects of Ermiao Powder on body weight, footpad
swelling degree and arthritis score of collagen-

induced arthritis rats
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S 48, 34 By, DR R, KA
PN E G AE T 195 ) WS 1y SR/l L a0 W N NS
K GC-MS LRI Wb EcE soh & A 43 Mgk
PRy, KR R 26 B, RS EH
B, WA AR O R R A R AT e 2 M i, Rk
2520

E: 55AH L, *P<0.05,%P<0.01; SHERAE, " P<
0.05, ™ P<0.01,
Bs5 —“WBMREFSEXTRAREERR. KR
TEH R M5E IL-10, IL-6 7KF RSN
Fig.5 Effects of Ermiao Powder on spleen index,
thymus index and serum IL-10, IL-6 levels of

collagen-induced arthritis rats



2025 4F 8 A
Fa1E FE8M

Bk %

Chinese Traditional Patent Medicine

August 2025
Vol. 47 No. 8

B6 —BMREFIEXTRARE/NMAK, micro-CT, ZE30EENHIFIT

Fig. 6 Effects of Ermiao Powder on foot claw swelling, micro-CT and locomotor ability of collagen-induced arthritis rats

B7 ZoBMREFSEXTRARRXT HE &, BRXT SO/FG REBHIRM

Fig.7 Effects of Ermiao Powder on ankle joints stained with HE and knee joints stained

with SO/FG of collagen-induced arthritis rats
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