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Establishment of UPLC Fingerprint of Poria cocos Aqueous Extract and Study on Its Spectrum-effect
Relationship with Sedative and Hypnotic Effect

WANG Tianhe', LI Huijun', ZHANG Dandan', LUO Xinyao', XIA Heyuan', HAN Sijie', PAN Xiang', WAN
Ming’, YE Xiaochuan' (1. Provincial Key Laboratory of Chinese Medicine Resources and Chinese Medicine
Chemistry, College of Pharmacy, Hubei University of TCM, Wuhan 430065, China; 2. Hubei Academy of
TCM/Dept. of Pharmaceutical Administration, Hubei Hospital of TCM, Wuhan 430061, China)

ABSTRACT OBIJECTIVE: To establish the UPLC fingerprint of Poria cocos aqueous extract, and to investigate its relationship
with sedative and hypnotic effect. METHODS: Ten batches of P. cocos from different areas were extracted with water to obtain the
aqueous extract. UPLC method was adopted. The determination was performed on Waters HSS-Cis column with mobile phase
consisted of 0.1% phosphoric acid solution-acetonitrile-methanol (gradient elution) at the flow rate of 0.4-0.2 mL/min. The
detection wavelengths were set at 210 and 242 nm. The column temperature was 40 °C, and sample size was 2 pL. The fingerprints
of 10 batches of P. cocos aqueous extracts were established by using the Similarity Evaluation System of TCM Fingerprint (2012A
version), and the common peaks were identified. The sedative and hypnotic effects of 10 batches of P cocos aqueous extracts from
different areas under the synergistic action of pentobarbital sodium were investigated by taking the sleeping rate, sleep latency and
sleep duration of mice as the single efficacy index. After data transformation of single efficacy index and total efficacy (single
indexes calculated by analytic hierarchy process) , grey correlation analysis was used to analyze the correlation between the
common peaks in fingerprint of P. cocos aqueous extract and the single efficacy index and total efficacy. RESULTS: There were 24
10  batches of P identified, i.e. 16
a-hydroxydehydrotrametenolic acid (peak 6), 16a-hydroxytrametendic acid (peak 7), poricoic acid B (peak 9), dehydrotumulosic

common peaks in of aqueous extract cocos, and 11 components were
acid (peak 10), poricoic acid A (peak 12), polyporenic acid C (peak 15), 3-O-acetyl-16a-hydroxydehydrotrametenolic acid (peak
17) , dehydropachymic acid (peak 20), pachymic acid (peak 21) , dehydrotrametenolic acid (peak 22), dehydroeburicoic acid
(peak 24). Grey correlation analysis showed, the correlation between 24 peaks and sleep duration was greater than 0.6 (0.611 5-
0.811 8); the correlation between 24 peaks and sleep latency was greater than 0.6 (0.605 9-0.790 4), except for peaks 14, 24 and
2; the correlation of 24 peaks between sleeping rate was greater than 0.6 (0.606 4-0.721 6), except for peaks 23, 19, 17 and 5;
the correlation of 24 peaks between total efficacy was greater than 0.6 (0.619 0-0.781 2), except for peaks 2, 5, 19. The top 10
chromatographic peaks related to the total efficacy were peak 15 (polyporenic acid C), peak 16, peak 8, peak 11, peak 12
(poricoic acid A) , peak 1, peak 7 (16 a-hydroxytrametendicacid) , peak 3, peak 9 (poricoic acid B) and peak 20
(dehydropachymic acid). CONCLUSIONS: UPLC fingerprint of P. cocos aqueous extract was established and 11 components were
identified. Ten components such as polyporus acid C are closely related to the total efficacy of sedation and hypnosis, which
preliminarily reveal the material basis of the sedative and hypnotic effect of P. cocos.

KEYWORDS Poria cocos; UPLC; Fingerprint; Sedation; Hypnosis; Spectrum-effect relationship; Grey correlation analysis;

Mice

K% N ZFLE BB IRES Poria cocos (Schw.) Wolf
BT R, 2 D AR A, 2 TR ),
Wk T AR RRA R K I 25 3y s R R F ZECRH
RAREZ)HIT R b SR 2y & R 2, AR AT 257
PR ILRAN R 2 B 2 — B RIKBIR g 70
D™, ARZEAENG IR b mT s sl 5 Foph rh 25 4 R 5 T
B HTIRTTKM R G IS O
JHR™, ARZ FEA 2 s RO A
HEEA AR, O SCERIGE AR 1 Z BB 1 Fl 2 T
CTRHRAL Y HA R A7 B IR AE ™ (B 3R B0 7
A 2%, ELAR A IR R i oy LA A R T A R
THAE.

H 2RO R IR T A 2E i S T 2 2
BOEHEA HLES G R A IS8T AH IS H K (8 Gk
BEHT A AT N T 2% R BT S 2 Fh AL

hEHERE 0 EEnEELE

S iy SR T )8 V0 K s b R o N i
T2y BRI 2 R SE J R bR S A O |
25 5 e fh 25 A A 128 L K SR B Atk T2 4
PERETTTE" 7 FE T, AWFFE S 10 LA R o A%
LK B3 A5 A 32 9, I 2 57 HE v ki i T
(UPLC) 520 3% s [RIT , LA L7510 8 7% B2 L 224 P13 ) £
FHT 8370 BROAC B 5 R S50 R R MR- 80 P 1), LA R I 5] £
BCEL FEZ SR R FTR 89708 RO B 5 R SRR AR
FAEE KA IR E LA T OS2, LU0 A4
IR B HENR A 25 20 TR A, O 38 AR 2 1) oo o
I ARHERR AR .

1 #F#l
1.1 FEUEE

ARG T F 3 AR AT - Agilent] 290 7 R 41 UG AL
UPLC X ([ Agilent 23 H] ) \Milli-Q B 47K R 58 (35
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[ Millipore 23 7)) \BT25S B+ J7/r 2 — /0 K- [ £
FIERL RS (6D A BR A Al AL204 BUTT 43 22— 43 A
K (3L Metter Toledo 24 F] ) ; SCIENTZ-10ND #4 B %5
RGBT EBICTESZ AR RGAERAA) .
DZF-6050 %I B 25 T 4 ( i RS A3 R F]) |
KQ-500DE T 4 6 75 I 15 e i (B Ll ol A5 {2 A PR
Iy w)) (JSB6-02 B HL P EEAE (I A T R AR A TR
/v ) (RE-6000 BUJiE % 7% & 2% ( B o A4 ANAER T )
5810R i 1y 3 ¥& ¥ #5 0> AL (18 [ Eppendorf 23 1] ) |
PC3830A 7 —HE A RIRS i1t (ORI T 200 1506 R
NEID
1.2 FEHBSRAF

AHIEFE I 1 10 HEAS [R] 7 AR 25 24 1 AR A
BIAEARZS AR X B | 290 b BE 24 R 22 g g
IR 2 3k Z LA R W AR Poria cocos (Schw.)
Wolf (I #% (10 AR MR BFEERE D, HEdy
iSRRI« 16-5 2 LA 2R | 16a-hydroxytrametenolic
acid JREIR B . LA L HER ARER A JEERC.3-0-4
P JE-160-FRIEANEEHIIR AR TR AREETR i A 4 1L
iz Xof B i BT S A R 0 B2 ), L5433
4 PS010073, PS011188, PS010102, PS19092902 .
PS010109, PS011211, PS010088. PS010110., PS010086 .
PS010087) , A% 8T R Xt HE s (IR i AR R A BR A
], dit5 YO8ITHB750) , S A4l v 5 ik (LI I8 WU 24
VA RS AE2 )L #HE5 1901070801, HL kS 100 mL < 0.9
g) B Z A (CREER Il R A RA AL LS
20130307) , 3 Al | (AR 250 e A R Wl L 4L
20190303, HLk& 1 mg/F) , Zpf I 7 (AR 1 A1 i 25 48 ]
F RS AL A5 20190401, #LA% 0.25 g/kr) s R 2 .
WEERYY Ay ko, K A ABAEK

=1 10HBKRSHHRFEER

Tab 1 Information of 10 batches of P. cocos sources

e [ i
sl THBMWILT 201804
s2 G ENT 201911
s3 nRAR 201807
s4 THA K 201804
$5 WA 201907
$6 WA T 201804
§7 Wb & 201807
58 WLA S 201807
59 LA RS 201709
s10 REAHY 201906
1.3 ¥

WG FT HEh90 A SPF 9 it C57TBL/6 /)N L, 44
O 18~22 g, 1L T A LR S P v R o PR, ST
A PP YEATIE S R SCXK (11)2015-0001, /N Bl f) 757
T b b B2 25 K2 S8 s Wy bt SRR Ol 20~
25 °C , FHRHR S K 40 % ~60 % , 555 H % R 5 B 5 1) i) 4%
12 ho A3 KA sh) 200 2000 J 5 245 K 2A AR B2 Bt
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2L, HES S HUCMS201910010,

2 HEEZER

2.1 FREIKIEY UPLC IS4l EE R ST

2.1.1 RZEKEIH & 104N R F= g 25 2544 4T
¥, = S0, FRECZE R K K 500 g, & F 10 LB JE LS
S A 10 £ (% mL/g 3+, T IRD) /K 8 i3 %, fink
M3 2 h, F 300 B U A gt , AR IR s s iE gk im
10 3% K [ R I L b, FH 300 H g A e ot ; 4 91 2
UUEW , T 100 COKIBE KM T4 Wi E , BT HES %
TR UR T iR, B IRSK R R . #AR %R
ittt , S1~S10 5 R A K P A5 3 51 2k 2.77% |
3.11% .6.43% .4.33% .3.16% .3.77% .3.04% .3.45% .
4.25% .3.64%

212 @E&M g H -k Waters HSS-Cis (100 mmx
2.1 mm, 1.8 um) ; {isHAHN 0.1 % BERRIF I (A)- 2 (B)-
FE(C) , BB YEE (0~4 min, 42% A—12%A , 55% B—
85% B, Wi i & 0.4~0.2 mL/min; 4~8 min, 12% A—
0% A, 85%B—97% B, Jii # 4 0.2 mL/min; 8~ 10 min,
97%B—100%B,3%C—0%C, i % 4 0.2~0.4 mL/min;
10~15 min, 100% B, i34 °& 0.4 mL/min) ; # #£ # h 2
uls AR A 40 °C 5 K K A 210,242 nm[ R A4S
51 Kll#s (DAD) ]

2.1.3  HERAIAER S B2 17T 10 AN A 7 b
IRZEIKEEDIII AR AL 1 g NG BEFRAE , 40 38 T 50 mL 4k
FE R, hn A B B 20 mL, A (3% 500 W, 5 K 40
kHz) #£H 60 min, 72 J5 I Bseph i 25 2% i i LA 3 500
r/min Z5.0 15 min, BUEER S mL FiREH, B THEHS T
FRAE T T 60 CHETHN, HIMA 1 mL HEER, H
0.22 pm fFLUEREIE L, S8, Bt it v L
2.1.4  XTRRSNEWORIAS 2 iR B AR 16- KR BN 258
2 1.14 mg. 16 a-hydroxytrametenolic acid 1.08 mg . fK %
2B 1.32 mg. E4 152 1.02 mg KR A 1.01 mg &
XK C 0.49 mg ,3-0- B E-160-F2FAAZE R 1.30 mg
FAPFEER 1.92 mg PEEERR 2.18 mg NAZEHTR 0.48 mg .
Jii S5 LR 0.88 mg 4373 B T 10 mL &, i FH e
BRI B2 55T, RIS — X B SR R 2%
TS X6 B8 VA 2 mL FIRl— 25 mL &P, I e 2
B PE5), L 0.22 pm G FLIE MR UG L, BREL IR, BIAS
TR R S VAT

2.1.5 AEHESAE  BC2.1.37 0 R AR A (ST SRR
KPR ) AT A, 2. 1.2 T gk A SR A 6
Wl s, DL 20 50 (PR e a3 5% R
U, IR S B ST 0 B0 (R X (R B B R A X
VTR R . 25 R, 45 S W AR G (% B3 15 8] %) RSD 4/ F
0.6% (n=6) , FAXT I A AL A9 RSD #4/hF 2.2% (n=6) ,
RGP R AT

2.1.6 FEEMERE BU2.1.17I R ST SR KD

2GS 2021455 32 55 5 )



K60y, 42,1371 R Jy kil & A A, PR 2.1.27
TR a3 S5 REIN 52 SR I R, LA 20 S S 1
TR0 1 06 [ A X5 B8 B[R] FIAE X e T AR . 2501, &%
AT U AH XA B BsF [B] B4 RSD 341/ 0.4% (n=6) , A%t
WETRT AR Y RSD Y/ T 3.0% (n=6) , & W1iZ )y i d 2 1
K1t
2.1.7 FaEMREs  Bee2.1.37 i R AN AT (ST SR
mKEERD) A TSI N CE 0.2.4.8.12.24 h )5, 4%
“21.27 T A TS AR E L e TR, L 20 S0
KSR IE A (0 T UG PR R B8 I T) AR %o 0 T
gh I 4% AT WA X 1 B 15 1] i RSD 24/ F 1.0% (n=
6) , FXT I ALY RSD 34 /NF 2.5% (n=6) , 2 B AL 4
TRIRTE IR P S 24 hINFa e e AT,
2.1.8  10HAZSKIEYRE S UPLC TR S SRS i B
“QL17IR S1~S10 SFE K- R A, #22.1.37 T F
T R VA W, T 2,127 TR i s R
OISR R 2538 SR TEFDE TR R 4D
(2012A W) , VA ST 5L S K 329 B35 5 B8 (I =835
WG WG T 4 IF I, , 06155 o RO v ), 15 N ) 7 B A
0.1 s, >R FH A DU ALy O E A T 35 I DR, A Al 10 HELR
ZEIK LY UPLC B8 8CEGE , 3 LR 15 2R FH AR A7 5L
RO ) BR S (R, PRI 2,
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4 800
4400
4000
3600
3200
; 2800
= 2400
2000
1600
1200
800

400
0

1 n
18 u

AN

e
3t

==

333

A
I\
IC %
A
A

3 2
T T T T T |k\ T T T T T \Sl
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
t, min

A. 242 nm KT
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B. 210 nm KT
Bl 10#tAREF RS KRWH UPLC & nisL Eig
Fig 1 UPLC superimposed fingerprint of 10 batches
of P. cocos aqueous extract from different pro-
ducing areas
2.1.9 HAHWEREIN B2 1470 T R GO BRI TR
“2.1.27 TN SRR  IC S IR TR ILIE 3. &

hEHERE 0 EEnEELE

2600
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B2 TREKERUHEROXREELR)

Fig 2 Reference fingerprint (R) of P cocos aqueous

extract

LA 2 7] UL, 10 HEARZS /K S AL 5 24 A S g 0 s Jl i 5
K3 LEXT, PR A Y 6 S8 16- 75 BN Z TR , 74505
A 16a-hydroxytrametendic acid, 9 5 & K ZHZ B, 10 5
W Ry R L BER 12 S AR AR A, 15 S5 i A5 TR
C,17 51§ Ny 3-0- . Pk Ik -16a-FR AN ZS TR , 20 S04 Ny
REAREMR, 21 SUENAREE TR , 22 5 W AN BIR , 24
Uy i A LR -

900
800
700
600
500 %0 12
400 2
300
200 7

100 Gl
0 20mm

24

U,mV

0 1 2 3 4 5 6 7 8 9 101 12 13 14 15
£, min

116, 16-FRHANEZEBIR ;7. 16a-hydroxytrametendic acid; 9. FREHR
B;10. 225 LB 12, ARAETR A5 15. JEXETR C517. 3-0-2 Tk JE-160-32
FENEEHTIR 5 20, KEUREERR 21, IRAEMR 5 22, MAKEHTAR s 24. LA FLIRR

Note: 6. 16 a-hydroxydehydrotrametenolic acid; 7. 16 a-hydroxy-
trametendic acid; 9. poricoic acid B; 10. dehydrotumulosic acid; 12. pori-
coic acid Aj; 15.polyporenic acid C; 17.3-O-acetyl-16 a-hydroxydehydro-
trametenolic acid; 20.dehydropachymic acid; 21.pachymic acid; 22. dehy-
drotrametenolic acid; 24.dehydroeburicoic acid

3 IRAXRME UPLC Ei%

Fig3 UPLC chromatogram of mixed control
2.1.10  AHRUETE K L0HEA R AR Z oK S8 P i 4
S %S AP 2548 SURIE AR U E U R 48 ) (2012A
RSO FEATARIUE PR . 4551, 242 nm KT 10 SEARZS 7K
TEYIRIARUEAE 0.304~0.988 JE P 5210 nm P K T 10
HEARZE KA AR B AE 0.264~0.991 Ju FEIIA, T L3R

2323,
2.2 XBLILZMmthEER T REKEMAEFFERIE
A%z

RZE 2N, W/ BB SRR AR ) 2, SO TS
Z25 SCHR[T — 910515 , 54 1 1700 1 B bE 2 B I e £
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F2 242 nm FAKT 10 HE A B 7= i 2R 2 7k 52 40 9 48 X
B &R
Tab 2 Similarity evaluation results of 10 batches of
P. cocos aqueous extract from different produ-
cing areas under 242 nm

PEATGETH 0BT, THECRORE LA RIR | 2R ) FE R T K
K, P<<0.05F /"2 A G S0 AR A 4.
F4 BETHERELEZMHEIERTHRESKEDH
SHEMEIRER (x+5,n=10)
Tab 4 Sedative and hypnotic effect of P cocos aque-
ous extract under the synergistic effect of pen-

tobarbital sodium at sub-threshold dose(x *+ s,

H5 SIS2 3 sS4 S5 S ST S8 9 SI0 RMAER)
sl 1000 0920 0557 0914 0.801 0304 0804 0745 0854 0336  0.846
) 0920 1.000 0.592 0964 0897 0344 0919 0879 0950 0383 0915
83 0557 0592 1.000 0574 0612 0937 0568 0.569 0587 0954 0841
s4 0914 0964 0574 1000 0857 0336 0837 0788 0907 0362 0881
55 0801 0.897 0.612 0.857 1.000 0385 0959 0955 0965 0426 0916
s6 0304 0344 0937 0336 0385 1.000 0340 0377 0359 0988  0.661
§7 0804 0919 0.568 0837 0959 0340 1.000 0950 0960 0380 0901
S8 0745 0879 0569 0.788 0955 0377 0980 1.000 0959 0414  0.892
59 0854 0950 0.587 0907 0965 0359 0960 0959 1000 0391 0923
$10 0336 0383 0954 0362 0426 0988 0380 0414 0391 1000  0.692
MHEEHE(R) 0.846 0915 0.841 0.881 0916 0.661 0901 0892 0923 0692  1.000

F3 210 nmiE KT 10 #E AR B 7= i R /KR M B9 AR 8L
BT &R

Tab 3 Similarity evaluation results of 10 batches of

P. cocos aqueous extract from different produ-

cing areas under 210 nm

n=10)
A5 AR, % i ABER %
Bl 10 R sskamA 70
WLrngpa 90 HEso ki 30
el il 50 W STk ERMAR 50
W sUKiA 40 % ss ki 60°
W& Sk 50 RS9 kA4 50
R s3kdAAL 30 TESI0K 44 40
TR s kit 70°

5 S22 3 oS4 S5 S6 ST S8 9 SI0 RHEHER)
sl 1000 0354 0787 0959 0298 0985 0296 0315 0334 0991 0788
s 0354 1000 0380 0354 0954 0311 0975 0982 0991 0355  0.838
$3 0787 0380 1000 0.870 0401 0770 0348 0379 0396 0800  0.738
s4 0959 0354 0.870 1000 0313 0961 0302 0326 0343 0962  0.788
$5 0298 0954 0401 0313 1.000 0267 0.98 0982 0982 0312 0814
$6 0985 0311 0.770 0961 0267 1000 0264 0284 0300 0992 0765
Ni 0296 0975 0348 0302 0986 0264 1000 0.997 0989 0304 0813
S8 0315 0982 0379 0326 0982 0284 0997 1.000 0993 0324 0827
59 0334 0991 0396 0343 0982 0300 0.989 0993 1.000 0344  0.838
s10 0991 0355 0.800 0.962 0312 0992 0304 0324 0344 1000  0.795

HIRFE(R) 0788 0838 0.738 0788 0814 0.765 0813 0827 0838 0795  1.000

FH R ARZS K S/ B AR VR AR 353 (/) SR L S S 3
2 3 B0 1 J52 S5 HE TR 6A) ] ) 0 R 4 82 sk ] (3 5 13 £
LU 22 B 4 21008 BB LE S5 I 2R A s D) e s2 ), LA R
fg I 7R L 2 AR B R R RS AR SN B
T (/)N FRUBHIE S S 20k 1 min RL_E B A AR ) () 5
i), DA VAN HAR R A 5CR

2.2.1 RS 2 AP R R RS K B P
FEAEIRMER B 130 HUNRBENL Y e HdlOK)
A ZH (PTG 25 %0 BB, 0.26 mg/kg, 7] 5 HE 40 I R 45
SR R RS ) 4k e R 2 (PHE 25 X |, 0,315
g/kg, F AR A I R SRR e A B A ) AR S1~S10
IKEEMIA[27.3 g/kg (LAAE 25511 ) , 551 5 AR 4 SCHR (31170
191, B 10 H o A 250 K e B IR B . 41/
FURERVE B LR B ARF R 20 mL/kg, 22T K. KiIK
25245 30 min Ji7 , 25 2H /N B3 S0 T S 18 500 o 7 3G B
L 244 (28.5 mg/kg, S5 SCHR[T — 9P SL B 45 5L ) , 0L
ZEA /N BE A S0, THE BT8R = /N
M HE/ NS 100% ) o 2K SPSS 24.0 B4 X 55405
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S e, *P<<0.05, " P<<0.01
Note: vs. blank control group, *P<<0.05,**P<<0.01
M A AT, 525 L P A, SCRI e S 2 RIAR % S4
S5. S8 /K £ 4y 21 /N A BE 3 {1 35 T i (P<<0.05 B P<<
0.01), KM = g KHL {17 R R 3l WAL 57 ™ M g R 2 7K
SEP R/ A B A ISR
2.2.2 B BRI ez g b R R R AR KR P
PR AT FF 130 FUINRRIE “2.2. 1750 R ik o4 %
252, AR 2 30 min J5 , 2% 41/ 0 0 S T4 1
FHE A G E HZ84 (36 mg/kg, 275 SCHR[T — 91 RIS 56
S5 0 57/ BB P TR 99 R BB 45 2 P i) o R
SPSS 24.0 B ARG A TG0 b, TR R DU x £ 5
FR AL AR F R B, P<0.05 FoR 2 R it
B AR S.
x5 HLEFEREBLLZMPEERTHRESKEDH
EERERMER (x£5,n=10)
Tab 5 Sedative and hypnotic effect of P cocos aque-
ous extract under the synergistic effect of pen-

tobarbital sodium at supra-threshold dose (x

s,n=10)

A5 NIEE ] min IEIRFFEEIT ], min
ZH4 9234129 20.16£9.10
Lrlmpa 598160° 62.67+9.94°
Lailie s 715£1.36° 57134£13.98"
T sk 5594080 50304567
T sakdien 6.00£0.30° 65.28£8.18"
W s3kddna 6.95£228° 50.76£595°
P sk 6412133 5040£3.75"
% sskdema 560£180° 50.1046.24"
R sokdda 640159% 50.04£19.95
T STk 6091163 6000+ 1125
T S8k 7714055 5790+4.96"
% s9kdema 596+ 148" 513141729
T s10 ka4 6254126 45.60+9.40™

TE: 578 (gl EL, *P<<0.05, ** P<<0.01
Note: vs. blank control group, *P<<0.05,**P<<0.01
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HIZ 5 AT, 528 A U, S a2 2o M e ot
LRIRAE S1~ST7 . S9~S10 7K FEPIL /1N R BEVE R 11
BRI (P<<0.05 5 P<<0.01) ; 3w s 2H 22 4 e 3
LIRS S1~S10 7K 2 49y 4L IR IR - 1 1) 229 8 25 T 25
(P<0.052 P<<0.01) , FWIRH 737" s A IR ZE IR E2 0
ZIN BRI P R 3 0B R 43 82 P ] 147 B AT 80 ) ok 2%
TR
2.3 EHKESM
2.3.1 2O R 2R L 225011017
5 R 2,270 R /N R A BETEOR 3] | BERIRASF 2 6] ]
KT R el R A T 2R e AL, b ThR R
AR AN Y 0 =[Yow =Y 0w)/Y ow , k7 1041
KRR IS (k=1,2,3-----10), YRR R 2541 4%
B 2R R R Y o BN 28 A A5 PR — 2 R0 SR
Bt s RZ AL TS/ RO BE 3 A B P R 30
R R AR 252 ) TR %o S 24 R A 2R 0, I H R B IR
ISELPIOCELL EUNTE I RS Y eUN i SITSESUN i3
TER DR SAS TR 28 80 A B 75 DA S0 I -+ B IR 45 82 P ] A
AR BRI SFEE I ] TH R 38 ) o 2550, AR A BETE
PRI | B B 55 88 I ] A A 2% 8020 1 0.142.,0.429
0.429 , B it i B B — 24 &% N 58 24 501 e Ak a3 DL
%6,

RO (HEMERS R BANHENEIE
Tab 6 Sedative and hypnotic single efficacy and total

efficacy data after conversion

415 MERTER  AREREEIEE  EREEEE B4
TSR 3 039 149 124
P sakdnA 4 035 224 1.68
RE Sy kA 2 025 1.5 1.04
5 sa ke 6 031 150 163
P sskdamA 6 039 148 1.66
% so kdaAL 2 031 148 1.05
WE STk 4 0.34 1.98 1.56
1% se ki 5 0.16 187 1.59
% s9kdfamA 4 035 1.54 139
T S10 KA 3 032 1.26 L1l
2.3.2 FUEAI W TRE KRR UPLC fE 4 Bl 3t

AR S AR 28R R S A — B, IR
22 SCHR[111 073 ¥ 5 A0 e 0 25 380808 AR 2 T
OBV IR BRI R | R AR R B ) T o %6 L2300
55 10 HEARZ /K S A A i dh R P B8 (BL 0 0 A T Hicdk 11
—ARAb L RIS RSB E N S T A [IC R
Yoo B A B VE N FL BT, 18k X, TS % )7
G 5 HCHFE 51 IR A8 TR ZR B (Ao 1™ TR AR
Ao =[Aiomntp*Aicorma/ [Aio X iiomas ] 5 /ﬁ\qu%:zﬂ?ﬁ’;ﬁ?:
BLEFE05;4,0=Yw—Xwl|,i FRIREZKED
UPLC #5203 A I AT 1 55 (i=1,2,3-+++--24)

2.33 KOKCEKESHT BT 232700 F Bda b 3 4h
B, TS S5 745 T 91 22 18] JK 68, KK 2R AL
Ao WY, BRI 6 OCHR B o K DRI B #5 K/ NHE S

hEHERE 0 EEnEELE

Ja B SIR P , AT UL AR 2 K $:4) UPLC A5 S & i v
AT W HAR RN AR TR STHR O/, fan H R 282y
UYL - 21 OCHRE KT 0.6 I, Ron iz kAR M1k
35 25 RHR R A SRR 5 2 OCHKE R T 0.8 I, F/Ri%
G IR A A 25 U 5 25 B8 bR A BRI
LR R ARZIKERY) UPLC HR Sl b 24 /4> (3 5
HE R <5 8 ) 1] 18 S 1B B2 241 R F 0.6 (0.611 5~0.811 8) 5
5 NBETR AR I B OCHR R, Bk 14 .24 2 S s, H Ay i
HJKTF 0.6(0.605 9~0.790 4) ; 5 A ME R ) S B JE | Bk
23.19.17.5 S04k, H A 3% 04 K F 0.6 (0.606 4~
0.721 6) ; 15 B2 IR L, B 2.5, 19 SlEAh, HA @
TR T 0.6(0.619 0~0.781 2) . X ERAIKAEKIEY)
Xof /N B R AR R A B A T v 22 A 20 SR ) 1 P A 45 28, o
Forpr, 5 B2 ROCHR B AR I 10 20453551 O 15 55 e
(JEER C) (16 i 8 S 11 5l (12 5 (R
A) 151 7514 (16 a-hydroxytrametendic acid) . 3 5
W |9 Sl (TRZER B) (20 U (K EURZER) TR 7.
RT REKEYUPLC L EESEHAERAYAX
BXFE
Tab 7 Correlation of UPLC fingerprint of P cocos
aqueous extract with sedative and hypnotic ef-

fect
- N BB B T B2
5 B %S s g S
1 10 0.721 6 15 0.790 4 16 08118 15 0.7812
2 11 0.7176 16 0.776 2 8 0.809°5 16 0.774 1
3 20 0.7149 12 0.7712 15 0.7870 8 0.7670
4 15 0.7100 8 0.760 6 11 0.777 6 11 0.7439
5 12 0.706 4 7 0.750 0 9 0.7472 12 0.7349
6 6 0.699 1 9 0.7320 12 0.7471 1 0.723 6
1 8 0.6937 1 0.7128 | 0.7314 1 0.7019
8 | 0.6915 21 07128 3 0.7204 3 0.700 2
9 16 0.689 6 11 0.707°5 14 0.7153 9 0.694 1
10 7 0.686 9 3 0.695 8 4 0.7131 20 0.683 1
11 3 0.6789 13 0.689 0 20 0.709 6 18 0.679°5
12 14 0.6712 20 0.6709 18 0.706 9 6 0.673 6
13 4 0.657 6 17 0.654 5 6 0.6972 14 0.6727
14 18 0.6519 6 0.6502 7 0.6959 10 0.663 5
15 24 0.6390 18 0.644 9 2 0.6959 17 0.660 9
16 9 0.6347 19 0.643 4 17 0.678 4 4 0.656 1
17 2 0.6274 2 0.6377 21 0.6753 2 0.650 1
18 21 0.622 6 10 0.6255 214 0.6720 23 0.6322
19 2 0.6132 23 06239 23 0.6719 21 0.6307
20 13 0.606 4 4 06120 10 0.664 9 13 0.6194
21 2 0.5929 5 0.6059 5 0.646 4 24 0.6190
2 19 0.5863 14 0.5926 13 0.6362 2 0.5935
23 17 0.5819 2% 0.5643 2 0.628 5 5 0.5683
24 5 0.576 0 2 0.5418 19 06115 19 0.5673
3 itig

AAFGRIETFIRE WL 58 Ak R AR A T R S5 4R
BUHOK S, IR sr HoK 29 i UPLC 520 &3, LA
FEARZS K B H A IR FH (0 2530 T ity . 2B 7
T LOHEAS ] = i AR 25 K $2 P11 UPLC 5 SC RSB, Xt
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ST S FE K EEY) GBS 1 L) BEA T A 4,
TR R 2R 0 S AR 242 nm A 5 R, /D3R o0 (0.3
WETE 210 nm A7 e KIS, AR IS T 242,210 nm AU
KN T IR 7 UPLC F8 a0 3 o Ik Ah , 7E 2 ST
UPLC &I ¢ B, ARZE K $E W 1 9. 10 SR 55 43 1,
Ji R IBURE B J IEA T G, FTIR BT A i B
Mo o3 B TFARZE 240 1 7 M 22 S5 TN A5- €0 i s o0 1 75
R RS, AR T LOFEA R M AR K B 1 i
B AT I B A3 1 R R AR AR AL, Bl RSN I
I3 B R NI AN [] 7 AR 25 7K $2 4 ) UPLC $5 8L ]
T AR ARBLEE R I 5 0 1E 2 T X SR fh i B 13X 10 HEAS
[F] 77 HiARZ K S P B A IR PR 245 80 22 57, IR e B A )
AT 5 2 B O 53T o

PREE 20 FH 3 SR AR A R v 2 S T i
IR, H RSP SEPNR 0T7 O 2 A N 50 B B i
PR IR 60 g/d, A B FH 2y 30~100 g/d™ ', A
A A R IR S SR b 25 A I R T 0 2 p R 5
i, B FH /N B IR 09 AR 25 70 R 27.3 g/kg (24
SR PR ARG R 1) 348 ) o

DL o 5 328 SO R A e 5 328 JoT ) 2R I T 5 R
JEHR AR TR TARSETE ZAE A SO RN 5 S L2 2
R 8 2R G0 BRI ), R 38 e 40 ) %A e i AR
AR  CTERRER 25 B BR R BRI, AR PR A
FAU. PR A5 A8 B/ 550 8 2 b2z P [
AT ZEARZ KR YA B R IR A L 25 R R B, 12K
B B EIVE R AR /K2 2 0 — g P B A
HRAEM .

T IR A CHR A3 BT R B, RS KR 24 A JE A I
557N B I AR R 2 ][] F) DG B BE 4R T 0.6, Hrfr 8. 16 %5
WS %) B 5 R 0.8 1 HA 21 3 0 55708 B BT
PRI B TR B KT 0.6, 20 A A7 6 5 A IR 34 7 K
KT 0.6, RUIRZ KLY A7 B 2 10 )50 5 B IR FF 252
A IA)AE DCHR , HNZG 325 R (4 3R 5) WAl LUE k%
TR R FIRG 45 252 B (1] 149 5% M) 548 X A B 05 FR: 1A R A
BRI, RS KB 25 JLAT 0 5 B 280 1) R B
FR2.5.19 Sldsh, Hp A 8 i SCHK B K 7E 0.6 ~0.8 2 (1]
(G IR A 243500 ORI ) | TR AR S K 32 ) & ¥ S
HERRAE 2 A (g i AR Y B R AR R 4528 .
5 R 2RO BE B R BT 10 £ A 143 51 R 155
W (P22 C) (16 i 8450 11450 (12 5 (FRA TR
A) |1 51§ 7514 (16 a-hydroxytrametendic acid) .3 5
g 9 S (IRETR B) .20 50 (L ERETR) .

L5 LR AR S T ARZE K EE 1) UPLC $5 4L
B 15N T 1A SRR IR s JE 512 C, 16 510 85
W 11 SRS RE TR A, 1 S IR LT,
16a-hydroxytrametendic acid, 3 5 W R A B4y, IR EE TR
B, K AR RS 10 B sl 4315 BRI IR B 2 380 ORI 3¢
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K ARZ KW R IR AE 2 th 24 L RIFE R )

G5 RPN T AR B AR AR F 1 2550

JoT A, AT ORI R AR A D 0 0 A AR R 1 o o

S
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