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Abstract: To optimize the extraction process of Congrong Zaoren Wumei Beverage (composed of Cistanche deserticola, Ziziphi Spinosae
Semen, and Mume Fructus) and evaluate its sleep-improving effects, an HPLC method for the simultaneous determination of echinacoside,
verbascoside, spinosin and citric acid was established. Using the content of these four compounds and polysaccharides as evaluation criteria, the
extraction process for the Congrong Zaoren Wumei Beverage (composed of Cistanche deserticola, Ziziphi Spinosae Semen, and Mume Fructus)
was optimized through orthogonal experiments, followed by validation and scale-up trials. The sleep-improving effects of the extract were
investigated in mice using direct sleep tests, open-field tests, subthreshold dose sodium pentobarbital sleep tests, and sodium pentobarbital sleep
latency tests. The results demonstrated that the optimal extraction conditions for the Congrong Zaoren Wumei Beverage extract were an
extraction temperature of 100 °C, a solid-to-liquid ratio of 1:12 (gmL™), and an extraction time of 2 hours. It was found that continuous
administration of the extract for 30 days did not induce direct sleep effects in mice but significantly alleviated anxiety in the open-field test,
indicating a certain sedative effect. The extract enhanced the sleep-inducing effects of sub-threshold doses of sodium pentobarbital (sleep rates
for low, medium, and high doses were 33.33%, 41.67%, and 50.00%, respectively) and significantly shortened the sleep latency induced by
sodium pentobarbital (sleep latencies for low, medium, and high doses were 22.77, 22.18, and 14.93 minutes, respectively). This study optimized
the extraction process for Congrong Zaoren Wumei Beverage and demonstrated its sleep-improving effects, providing a scientific foundation for
developing sleep-enhancing products derived from Cistanche deserticola.
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Fig.1 HPLC chromatograms of the reference and the solutions at 210 nm wavelength (A) and 330 nm wavelength (B and C)
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EHPE 1 Ap A, B HPLC ArilT7iE, MR AR . BSAehEE AN B 2 4 Filook B i i (i e 540
SRUE ISR BIA RIS, PREAI 73900 try=9.0 min, tr;=21.6 min, trs=24.3 min Fl tz,=25.9 min. PUEHIB LG
VIR AT AR ), FL2R VS 23 B0 12.12~2016. 0.14~110. 0.18~112.50 1 2.44~18.30 pgmL™,
R®7p%179 09998, 1. 1 F11, {HILLMKARL . fEZET, HIBIR. MR, BEIEHT LT IE Z 10k
PP S5 3.636. 0.045 144, 0.058 F10.756 4 LgmL™, EE/5)y 1212, 0.4, 0.18 1244 g mL™. e
FESCIGZRAA, MR PASZE T BESTEMET AT A 22 5 &2 RSD {E73 7114 0.10%. 0.07%. 0.06%7FH 0.33%,
LA ARAG 2 BE AT 0~12 h R Mo 53R W, MUMKIR . Fa 2 BEIEMEE A B 2578 12 h WR et R 4T,
RSD {4375 0.78%. 0.16%. 0.20%F1 1.46%. HE IR, MR, A RAT . BRI TSR SRS E
I 45 1 RSD {53 915 0.51%. 0.42%. 0.379%7411 0.38%, FEHIZ415 TR . FASRAGEF . &SIt A i
WEREGENEESW R, FERIEERECRIE 2R ER, MR P41, B A s R el
W55 97.42%. 103.32%. 98.90%7F1 99.71%, J: RSD 1E /3% 0.70%. 0.52%. 1.05%#/1 0.63%. ©J ., Fr
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SEST R [R]I0 E SEY) O FEAOEIR . A TRAT . BEAERE AT B VR 3R AE I 4 o 32 B & B % HPLC U
HERRT AR, AT T RS T 4 R S AR .

FH WA I 7 22, 2RI PR Y 0.098 g mL™; 45 VA FIANZS (4 IE AL 72 485 nm FillAE# OD
AR, RIZITEL BRI bk X RERIENEFEN Ry 0.999 7, RUIZITALMCR RIF: &
4 6 YKL 205 B RSD (B9 0.47%, BtHIZ 7% B RAT: Ahliva i o 2 08 S 848 12 h Wi RSD
B 0.44%, FHIZATTHIMZHELE 12 h WASEVERUT: 6 M L2 E S &/ RSD 1E4 2.51%, Bt J71%
HEVERY, WHT RS I R 20 S AR .

212 HEITHEREFRER

KNI HPLC Tk o2k, LUK AU SHgORHE I AR . FASRAG T . BEERETY . i
B RS BN TERR, XA S ORHRIBGIRE . SRIBCRHAR UM U [ BEAT BRI 342, NIERE
IR A SCRE . EFRIUR L)y 60, 80 A1 100 CHIZAT T, MEAHEUCRHEI I rh MR . Fa R4 H
TESACREE | i Bl 5 22 ROKE 22 W1 R T P (X P T ZE4RIURHREL A 123, 15, 1.7, 110, 1:12 (gmL™)
HIZEAETS, REARA D UORHEI I PRI . 37 R v ZORTRH 22 BB & B BRI L RO T s i s o SR A
BRI & BAERREEL A 1:10 (gmL™) W& &R, RRREN 112 (gmL™) B EAHT R HE R
PR s S A B RERNR LR G I sy . AESRHU TRy 050 1.04 15, 2.0, 3.0h T, A SR
MR . AASRSH . BEAERETT . Wit B AR 20 S B BAH AR, HEFEARIER S R
I TR) ORI T v BAARBURETVE AN TS R, AR EEEIR, HIERSLhrA s TERIUN TRA K,
SE LRI AT WK 2, IR Wk 3.

R 2 KERCSBIORHREUT A E RS ERE =k TR
Table 2 Factor levels of orthogonal experimental design for the extraction method of Congrong Zaoren Wumei Beverage

&
R - — . ‘
ARICREIC B#HRII(QmLY)  CHRIREFE/M
1 60 1.7 1.0
2 80 1:10 15
3 100 1:12 2.0

% 3 KEFCLIFRNERRIERR SRR S 20EL (mggh)

Table 3 Orthogonal experimental design and changes in measured component contents of Congrong Zaoren Wumei Beverage (mg g7)

i A% AT mmey  BREEASE 0T wninsey  MIHAF

%% A B C  44% B0
1 3 3 1 116.71 75.55 4.08 1.62 0.48 34.98
2 1 2 3 70.98 59.01 2.60 0.80 0.36 8.22
3 3 1 3 117.86 73.87 353 1.21 0.45 38.82
4 1 3 2 72.55 59.73 2.37 0.94 0.41 9.10
5 2 3 3 83.64 69.90 2.83 1.48 0.44 8.99
6 3 2 2 117.76 74.09 2.58 1.37 0.48 39.24
7 2 2 1 70.11 57.96 2.12 0.86 0.36 8.81
8 2 1 2 69.63 58.37 1.74 0.54 0.34 8.65
9 1 1 1 69.66 58.14 2.48 0.86 0.36 7.83

Ky 71.06 8572 8549
Ka 7446 8629 86.65
Ks 11744 9097 90.83
R 46.38 5.25 4.19

213 #HEIL L ERBER

FEIRIEAS RIS T SR, SRE P MIEIR . MAR G . BEAENET . Wi s A2
BRI A BRI 25 LN 22 3 P . SBIERIHRZE R HEAT LA, SR 4% DR 20 R 25U S ORI & bR M R 43 2
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ERIFEENT Sy A>B>C, ISR > BRI EE >3RI (] 7% K AERFT LR R HEWT 3 MR EHE Ty
AsBsCsr RIERAERITRESA M NIRIUEE 100 °C, BHRLL 1:12 (gmL™), $RBUNIE 2 he B3 4 A%, J7 220 Hr4h
AR, SRR AR MR I S AR FR R S B B R 2, BRI LRI BREUN 8] ) 2me A B
=)

MV o

R4 BN HETER
Table 4 Analysis of variance from orthogonal experiments
A& BmEFZA BHE HF F/& P1E

RIGBE 4010.50 2 200525 116.26 0.01
Fht 49.79 2 24.90 144 041
ARIRAT 4] 47.37 2 23.68 137 042

214 &I AIIEAKIRIE 4 R

B GO IY) T 2B s R R, R RS T, SIS Fabrth oy a2 )
SN 119.74 mg g™, RSD fEA 0.57%, BEHRAERE T 2R i 5E, BOGRIZE FRER, AR
N, PREU T BRI B R S B S EME N 120.89 mg g, RSD 114 0.95%, ST8OKRT HIRI6 45 B LA —F,
B PIIRZ T ERE W HE . B 3 UUBORSERRAF AL it F TS SR BRI T, A FR AR . A2
. BEACRET. WrinR. RS RN 77.73. 2,69, 1.03. 050, 38.93mg g’

0| T 7 2 OV 9 4 6 A K 2 K AR E KIS R I T2, &R B 2 IE A R Ak & B, R EE
1:15 (gmL™), RHHRE 80 C, IRARME 2 h NRAETE; IR AT 90 Cla, EIWH S EMK. AL,
KA A S ME ORISR B R AR B AR E (& BRI EE Y 1120 (gmL™) WS &R, BRRECA
1:12 (gmL™h) WS EAFT T, H5E 60, 80 A1100 ‘CIEERITHEMIGHN, XAThE 5 MA A BRI 12
T A G, AN R SR R TSRS, A SRR e, A SR A B AERE
SR ORI 2= AR5

25 b, KA HPLC FURM-RilRi%, LUK SRR H R . ARG . BESTemie . W=
MZPEE NN TaNR, SRR SRR T2 T . SRR ZIRIGM EZ R, FHu e
BRI AT IO, B SRR RN, 4RERE 100 'C. BHREL 1:12 (gmL™). $REURTE 2 h,
NIGEAT G — o kRS

22 WA= BARYORR B 3 /N AT A 7 3 5 R BR Y B

221 b RAARREIRGG A
N 5 PR, ES)30 d 5, FATEZYSCRIMEGAH . AR/ S AR SRR I AN R AR R4 2
20 min WA MBI B HEHRILR, 52 A B2, R SRR IUNES:25 25 30 d XMl EE
PRI RERR R .
®5 NEFCSHEIEHERIN /)R ERER RIS

Table 5 Effect of Congrong Zaoren Wumei Beverage extract on direct Sleep in mice (n=12)

283 FHESIR  ANBEFHHEIA AEERY%
=il 12 0 0
Pk ow:| 12 0 0
1R 2RI 28 12 0 0
P A FIRIRA 4 12 0 0
B E R 12 0 0

222 X RATH Yo
N T A ORI R AT B, SR SIS N RAT 25, 1
HEYORHRIURT N BAE 255560 A3 3 S B R RN ORI I 2 e 55 AL ERER, LRI N
FUZ BN AR U KB N T 14.48%F1 31.07%, (A% RS H XLo RAIE A S HEoRHR
BTN BAE SRR AN R BN T 25.10% (P<0.05), Herp sk NIREG8IN 1 50.93%, (H%5 T4
7
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VR AR AR | 5 MR S AL R 20 R B R L 9 A DB 22 1AL B B 5 5 7
27.09%711 72.33%(P<0.05); i 7 E AR B AU~ S MR UCRHE UYL/ I BRAZ Bl B R AR AN rh S N REL 7375048 T T 15.60%
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Fig.2 Effect of Congrong Zaoren Wumei beverage extract on open field activity in mice ( x=s, n=12)

E: (A) B DAY AT s B 3) ERAZIRR; (B) R ARYFRHRI AT s B F RIS G R Fm; b
TG LER, P <0.05.
223 3 REHTE T A ERIR Y

K 6 Fox, SEALME, CEMEG ., R/ R AR A S ORI /N B EL L 2 AN T R
HERRA I G B e o, SR G NBES)Y) A B AR EE 42 5 1 9 £ (P<<0.001); GG E A
SRR AN BEZ ) R B A AR & T 3 4%, ZRICG R G iR AR SRR
HNBESNY) R B AR & T 465, ZRIGITFESG il SRR U 2\ BES) ) 5
BRI AR A S T 5 A (P<<0.05). S53CAIMEOCAAHEL, AR/ = AN R R S R B 5 5
/NERBEAR I AE SR I R R . 25 IR, AR g ORI o] — s R FE S B T 771 & 2 b A 5 5
(I REERRAE FH

R 6 NARCSHBIRRHE IR B bt Z4E T 7 S HARIER B9S2
Table 6 Effect of Congrong Zaoren Wumei Beverage extract on on the hypnotic effect of subthreshold doses of sodium barbital in
mice ( x=s, n=12)

2.7 GRS NEFMEIA NBER%
T 12 1 8.33
A ktn 12 10 83.33”
1&FH = 4RI 28 12 4 33.33
¥ F R4 12 5 41,67
B ERI L 12 6 50.00"

E: HEGMER, "P<0.05 TP<0.001.
224  xF)s R B AN RR IR AR A 49 % h

S adAab, 4T RIS IR S = AR AR R S ORI B B 5 A T 2 B S
/INERBERRTE AR (P<<0.001). b, 3Cw] MO 2H BERRHE PRI ELAHAH B4 f 1 58.44% (P<<0.001); {IK7HIE AR
PR GRS BRI R R 2 A AR L4077 29.50% (P<<0.001); HHFE A A S UCRHE I
A MEIRVE ORI s LA LR T 31.42% (P<<0.001); il S A A AU~ MOk B 21 R ARG AR e 4
FHECAERL T 53.83% (P<<0.001). ik A3 A A S MF ORISR /IS R 2 bl 22 MR ORI 5 22 S AN B
2 5K PRERERCSHICRHERWIARLL, SRR ORI B 4050 /) BRI I, 45
IZERT 34.43%F1 32.69% (P<<0.01), HAUR S AMECHIMERAMML (G- 7). S5HRERH, (&AM =AFIRITRE
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Table 7 Effect of Congrong Zaoren Wumei Beverage extract on on the sleep latency induced by sodium barbital in mice ( x2s, n=12)

283 LSRR REIRAK A/ min
e 12 32.3444.27
X E] et 12 1344432
1RF| ZARI AL 12 227745817
P A F 4RI 4 12 22.1846.05™*
& ER I 12 14.9343.35™

E: HEasikdr, "P<0.0001; 5 &HHEREA SRR LR, P <0.01.
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R 2598 s 1435 24 RV PP 26 BRI R S MR B S2 B A TR RS, i, AR . RN IR [
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FLPIRATIAE P, TS B R IOMIERR . 20 GANZE. BRA . MG M) FIRA R4 EF R I Bt BRI 4T
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AW TCE 2 BRI 2P IR RSO SR DL 3 Bk 51 E Ry (FA RS
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