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KA BHHRAEFEZMNA T LER FRAEFLTNEET, SR G ILIMAEBERTZEN TN KR FRK FERB E 5
FORIESMUEE R dids , A E A S S AR ERGEIAETE, TLEHE FF ERLEE. BXBTLCH T, 3R
BOLEH FRAEL) A REMEEMENEE L MR MENEERE, I5RFIRGMED T KRS LRSS 8RR
R KREZ B Y BEEEZ R A 10.70% ~12.23% . 7.48% ~11.29% .0.25% ~0.70% .30.34% ~49.91% . 25.27% ~
36.92% ,-F 855 A 11.44% .9.51% .0.46% .40.13% .32.33% ;.1 2l .+ A FF 698-F 5 5 H 1.787~3.785,0.597~2.211 mg/g.
LR AT L CHREAT AL B3 T R4ER TLCER Koy Koy ZdEwEn, iy f it
RO TAFE13.0% , B RAFiE 12.0% , K id by Btz H 5 3 RAF Y T30.0% .25.0% ;.1 28 FRE XS EH5H
A7 T 1.780.0.590 mg/g. AT R EARET A T H EILHGM 69 424
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Study on quality standard for Hylocereus undatus

LIAO Wanzhong', JIANG Weizhe', LIU Wei', ZHOU Xiangiang', LIU Xueping’, FU Shujie' (1. College of
Pharmacy, Guangxi Medical University, Nanning 530021, China; 2. Dept. of Basic Medicine, Guangxi
Medical College, Nanning 530023, China)

ABSTRACT OBJECTIVE To establish the quality standard of Hylocereus undatus, and to provide reference for its quality
control. METHODS The sample of H. undatus medicinal materials was collected for character observation, powder microscopic
identification and thin-layer chromatography (TLC) identification. Moisture content, total ash, acid-insoluble ash, water-soluble
extracts and alcohol-soluble extracts were determined according to the corresponding methods in the general provisions of the 2020
edition of Chinese Pharmacopoeia (part IV ). The contents of kaempferol and isorhamnetin in H. undatus were determined by high
performance liquid chromatography. RESULTS The medicinal materials of H. undatus were in brown or yellowish brown irregular
long bundles; the calyx tubes were twisted in bundles; the scales on the outside of the flower were shrunken, and many stamens
were inserted on the inside. The powder was brown-green or brown-yellow, and pollen grains, ducts and non-glandular hairs were
found.In the TLC diagram of test sample, fluorescent spots of the same color were displayed on the corresponding position of the
chromatogram of substance control (kaempferol, isorhamnetin) and reference material. The moisture content, total ash,
acid-insoluble ash, water-soluble extract and alcohol-soluble extract of the 15 batches of samples ranged from 10.70% to 12.23% ,
748% to 11.29% , 0.25% to 0.70% , 30.34% to 49.91% , and 25.27% to 36.92% , respectively. The average values were
11.44% , 951% , 0.46% , 40.13% , 32.33% , respectively. The contents of kaempferol and isorhamnetin were 1.787-3.785 and
0.597-2.211 mg/g, respectively. CONCLUSIONS This study add microscopic identification, TLC identification and inspection
items such as moisture content, ash and extract on the basis of the existing quality standards of H. undatus. It is preliminarily
proposed that the moisture content in H. undatus shall not exceed 13.0% and total ash content shall not exceed 12.0% , and the
water-soluble extract and alcohol-soluble extract shall not be less than 30.0% and 25.0% respectively; the contents of kaempferol

and isorhamnetin shall not be less than 1.780 and 0.590 mg/g, respectively. The established quality standard can be used for quality

control of H. undatus.
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[ 25 M BR v v AR MR 3 E A8, Ch ER A ) 56 52 46
Cr 2l RRE L) T VA5 v 24 A B A G, (SR 20k
TG PR A 501, e/ S A ) 2 S 1) e o S A
KFTRAEGINES . A, AN 15 4t 55 F L2 h 2k
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TLC) %5, Mg HoK 53 LBy RN IR 43 K s
BRI AR Y, R LAy SR A R T
SE B TR B AL I TR AR, A R
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1 w7
1.1 EE{UEE

AHFGE T 32 BN 284G LC-20 AT 78U 5 00 AH £8,33%
A% ( H 4% Shimadzu 2 &) ) , 101-3SB B v, #E 15 T 1 48
(24T HUL AR AT FR A F] ), GMP3-10 U 2 I iffs 4
(BN B AL B A RS W] ), KS-500DB Y Hi0ds 8 75 35 1k
ar (RIS 1 6 A PR A FDD 45
1.2 FEHRBSIAF

SRR (35 110860-202012, 4 99.10% )
W A 2 A S LU A T X RE S (AL S
RP200312, i i 99.83% ) W [ J B 22 Tl A= B4 A PR A
Al 5 B EAEXT B2 0 (L5 290111-202107) i [ V1. 76 47
B AR MR A FRA W 5 4% BERRENEE IR G 2l B
TSR T A BR A A 5 BB (352l 1 [ 55 & Merck
o], g (BT aE) I [ R EE T DGR gl Ak TR T
IR (43 B4l WA B AR A TSR 1A BRA ] AR
J a3l KAl

H T (5 S1~S15, A RIEEE WE D)
VI B0 AR 2T B 2R B I 2 2 B FH
BT 03 S Y oAl N E B ) i K R H. undatus

T2 D5 2022 45 33 546 144

(Haw.)Britt. et Rose i T8t . LR LM e 1 3
S, BT TR, S
X1 BLMFIRAWHKREER

%5 i s e P4l 5
sl I PR X 2020021 || $9 I RERRHIX 20200629
) NS 20200616 || S10 IS 20200425
$3 I IEETRE 20200401 || SI1 [ R T 20200507
54 TR TR X 20200426 || S12 IR B 20200701
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2 FiEEHER
2.1 MHRES

A AR AR AR T ERAE BN A S
AR K 15~25 om; B AR T 22 450K (B EREAT)
AHIE 2 s AES M 3545 A4 0 i 1, NI 2 28803
228 L2 - S B FamfEp PR AT
A YK, B AR — D U0, IR AT, 45 R LT 1.

1 BERHGM (RS ST HERERE

2.2 BiEF

Fie B8 2020 A e [ 24 81 ) (U8 ) 3 J) <2001 St 4k
SERET IR s IR R (45 ST) & &t i A Je
E I NE Vi LY e SN s R I A R LS
BRIE , BLAR 18~26 um, A4 WORDIRAESC, H 3 4N &
FLsAERRE R i, FL A, 22 B R el IS
FEANMG . 4550 I 2,
2.3 TLC %3l

K% PRI M R K 1 g, A i fik (60~90 °C) 20
mL, [\3 UK IRE R 80 ¢, FIA)$2HL 30 min; 32541
TRV, 24745 T 5 R B 25 mL, 73[90 3 $2 B 30 min;
PR, U 15 mL 5 4 mol/L #Eh 2 5 mL R4, [l
B 15 min; Y€, 45 U ; BRI W 10 mL, W46 2 3
mL, 7K 15 mL, 5% A 501 , 1 SR LG 20 mL 22 1Y
2K, B I CR TR ZET Bk in F B 2 mL A, B
PR SR . IO R 2 R Ry ARG it R A5 ) R 2y
MR SIBOLASEY 5 R 20 IR Sl 2, 4y
S A 0.2 mg/mL 11143 B XiF BE G 925 9 F 0.1 mg/mL 5+ Fil
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ZEZNT WA SRV o 44 I 2020 45 (R [ 24 i) (PURES ) 3
0502 TLC 3£ " WT Jy iR W bk kg it i3
TN B2 M X BEGSIR WA 2 L, 43 5l A TR —
4% BE R AN RE IS G HEJZ A b, DL 25 - H R 2 1 - HY T
(10:5: 1, VIVIV) B R e FF R F 5 By, i1, g LA
1% = AR O, PORIR T B S I, SR I 7R 5%
AMT (K 365 nm) TR 25 R o, ki ik,
55 5% S RTOGT B2 M G A R 7 B I, SR AH R B
POCTER, BB AT, 255 IE 3,

TORSTTENT2S 35415
Ac S Z B 5 B 2SR B A 5 C X BRZ b 5 1~ 15 (i
i (95 S1~S15)
E3 HERAMTLCHE
2.4 k& RS GRHIR
2.4.1 K4y BUSHEK S EAEZMBI A , #4218 2020 4E R

Crp E 2 ) (38 ) 38 DU “ 0832 7K A3 S e " 301 55—k
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CHETF30) " UEF PRI Y, BELREASEA T 5 3K, BCFy
fH(F2), S5RE/R, I5HLH EALH K58 10.70% ~
12.23% ,F-Y9(E N 11.44% o 7 )7 A i, H 15
HEZ R K oy T R (B0 12.23 % , 255 il A v X K 43
Pl AR 40 3 FAEZ M K A A 54d 13.0% .
Fx2 FEWRGHMPAKS KD RHUNELER (n=

3,%)
PR
55 7J<§7\ ye y(ﬁ TR M T VE &m%um, -2
Bk WAL KRR BRI
S1 11.48 1022 0.61 36.75 3450
\Y) 11.85 10.33 0.54 3927 3458
$3 1158 842 0.64 40.67 28527
4 10.70 9.16 026 3548 30.94
S5 1146 758 025 36.38 32.65
6 1223 9.92 0.70 41.56 3357
S7 11.34 9.713 042 37.89 3285
S8 1132 11.29 0.69 30.34 323
9 11.58 10.07 0.70 46.65 35.56
S10 1171 10.70 034 4991 36.92
St 1112 148 031 40.64 3334
S12 11.54 10.01 027 3752 29.56
S13 11.39 789 044 3522 29.72
S14 10.94 9.79 0.35 48.68 29.08
NN 11.34 10.02 041 4497 312
T 11.44 951 046 40.13 3233

2.4.2 KAy BUBHLIR S EAEZ MR , #2 E 2020 i
R 2 ) (O3 ) 388 U] 2302 TR A3 SE V7 T T < MUK
DU V7 0 BRAN T IR 53 I 32 A R ™ e A
AT E 3, BOPFIAME (R 2) o S5 R, 15 £
E2GH BIK Y T.48% ~11.29% , F-3(EH K 9.51 % ; IR
ANVEVEIK 34 0.25% ~0.70% , F-39{E K 0.46% . LIV
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BIE 3% 20 9% AR dE", $00E B F AL 251 (0 8K o0 AT
1 12.0% 5 B AT AE K 43 RSB 55 /0 8 ANV FR B2
2.4.3 BRI BESHER T EALZI AR R  $ I 2020 4F
o ] 24 ) (D8 ) 3 U] 2201 ¥8 H 40 5 32 101 K
VIR W (BRGR ) 7RI BV M 3 o O 2 7 (3R
B HEATRIN , )5 T R 60 9% CRE . REAEREAR
SEATINGE 3, BOPFIIME (K 2) . SR E/R, 15T F 4L
MK MR B R 30.34% ~49.91% , - A
40.13% ; FEES PR 2 R 25.27% ~36.92% , E-3{E N
32.33% . DIEYIME T IH 209% MARIED, 454 15t 25
2PN B KRR B AT F 30.0% , Y
BRI AR DTF25.0%.

25 BENE

2.5.1 TRAXTRSE AT AEERBOLAE 7R
ZEFRONT S g, Y R bR 24 B0 o R R Sy
51124 100.356 .58.730 pg/mL FRITRA X BE Sl VAT .

2.5.2 SRS BRI MK 05 g, B
T 100 mL #EJZ A, Jin B % 20 mL . 4 moL/L # 5 iz 5
mL, FRE i, 80 CHNAA I FEF2 L 1 h, 08 =,
URFRAE Jot i, FHFR b 2 98K i T i, #8550, 1 0.45 um
THALIEBEE LT , B S UE W, BIFS

253 @IS MH ARG EHMERKE DL Xtimate Cis
(250 mmx4.6 mm, 5 um ) A (3%, DL EE-0.4 % 5 R
VSR (53247, V/V) R 8 AH 5 K il i 4K A 362 nm; Ui
A 1.0 mL/min; A3 4 30 °C; EAEHRE R 10 uLo 43531
A ot T W (Gt ST) TR X Rl 3 RO 25 11 3
[ -4 mol/L #8188 (4: 1, /W), ¥ Bk (a3 451 1k
FEDE il sp EaB R (K 4) . G55 R, &1 oy i
WA 5 A R Cau IR 1) A B LA, BEEARCE ANIR T 3 000,
LA P RO FRE I (A0 22 TG40, Bz ik i &
JEPERT

2.5.4 LRMERREE FEEHWIC2.5.17 I RS X ]
AV 1.2.3.4.5 mL, HIH SR B 22 10 mL, 15945 Fi BE
o BUR A B 1 N R 45 BT i, 44 2.5.3”
T e S A R I A, 0 SR TR . AR 4 o o
W BE R AR bR () (U TR R AAR AR () 22 il A v il £k
TEFEAS LA T A5 BRL A= 28 A e bk Tml 0 R A 6 R 5
(r) FZRPETE IR (2 3) o S5 R EBIR , &m0 7E HAG I i
WRIETE R N S5 T AR I Stk 6 2R AT (7>0.999) .

2.5.5 KMIFR 5 mRE L BCU2.5.17 IR RS XS ]
ARV TR i, R D R, SRR 4 425,37 T T ik
SRR E e SR IE TR A . A Bl DS 301,100 1

%

T2 D5 2022 45 33 546 144
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B LA

150

100

mAU

50 o

I I I I I 1
0 5 10 15 20 25 30

c.ét*/;l;?‘?&
Lol 252 R AR
B4 WEBNMRRFERRZFEAMKENSIRER
= E
*3 WEMMRRFEZMNEEFRE BXRE LT
PR AN E £ PR

R [ i ro SR (g/ml) BT (ug/ml) R (ug/mL)
WA y=45968.99x+3 547.82 09999  10.036~100.356 0.051 0.135
FRAEE p=4392117v—33838 09999  5873~38.730 0.059 0.158

T L AS B A 5 B R A I B o B BR (6 3) . 4521
SR, LA T R S B2 28 4 O B R o P37 AL
oAl

2.5.6 MEEEREY KA WRC2.5.17 WU IR A% B
VAW, 2 2.5.37 T I (% S A R SRR DN E 6 1R, TE S0
WA, AR R, A B 3 R R R FIRSD 4351 8
0.56% .0.56 % (n="6) , & IAUANE 2 & R 4T

2.5.7 FEMEREE  HUEEALM R (45 ST)iE
K B FRAE , #62.5.27 TR Jy i il £ (kS e, 40 31 1
FIR T CE 0.2.4.6.8.12.24 hiff4%“2.5.3" 101 F {43 5%
PRUEREINE SRR, S50 EN I A SRR
g T FLRSD 43 51 4 0.56 % ,0.64% (n="17) , & WA fHEia i
VEWRAEZE TR T S 24 h INFREPE RLEF
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2.5.8 EEMEIRE BRI ALK (45
ST)6 Uy NG HFRE , 452,527 T T I bl 4 b i i
F4“2.5. 370 T 0 1S SRR E | 10 SR T AR AR
WERRER P T AREM S . 5 RN, AW FRER
SR RSD 20 0.47% .0.90% (n=6) , e W1i% )y 1=
AR

2.5.9 JMFEREIMCRIRE  BE HIS A B A2 R
KT STH6 M, B HA0.1 g, KiBHRE ., KEINA
“2.5.17 T IR BRI 3 mL, 4% 2.5.27 01 T Jr il
FBEIR SR VA TR, TR 2,537 I T A A HEAEIN A2 L 3]
SR T R T B NRE i . 25 R, INAS By 5
25 22 (14 S S5 R 1 i 2% 435147 103.63% ,98.00% , RSD
G390 1.23% \1.15% (n=6) , F& BIA T3 75 0 16 B R
I, dR A4,

F4 LEMNEREFZAAMERKRREER(n=6)

iR CE MARY AR MR FmERLeE RsD/
g mg mg mg % % %

Eilviy

WZR 00174 03012 03011 06166 10475 103.63 123
01178 03023 03011 06106 10239
01177 03020 03011 06181 10498
01175 03015 03011 06163 10455
01172 03007 030011 06082 10213
01179 03025 03011 06125 10296
SEEZ 0174 02004 01762 03699 96.20 9800 115
01178 02001 01762 03738 98.01
01177 02009 01762 03765 99.66
01175 02006 01762 03727 9767
01172 02001 01762 03736 08.47
01179 02003 01762 03740 9.01

2.5.10 FEMEREME  BUISHE EAEZ M MR, B0y
250.5 g, K% FRE , 152,527 T F )5 i 4 Ha AL 3
P 2,537 U (A3 SRR A | 10 s T BT bR
HERN LT AR S & o AR ST T 3 UK, IO
WIME(£5) . R B, 15T FAERE S il 25 A
B2 % & 540 ) o 1.787~3.785,0.597~2.211 mg/g.
DRUAS T] 7 b 257 5t 25 S 4K, B0 DA et A AR AE B BR T, B
P SR R0 W AL 2 M 1L A R R LA
R BIATEF 1,780 ,0.590 mg/g.

x5 LHRBEIEBHFLEBMBERFTENSENE

#£R(n=3,mg/g)

i AR REER || HY 7R REER
N 2.809 1253 9 3.062 2.169
2 2.567 1118 S10 1787 0.597
$3 2512 1444 Sl 3.785 1.816
4 1.902 1.094 S12 2264 2011
S5 1979 0.804 SI3 3425 1373
S6 2.764 1242 S14 2451 221
§7 2.566 1.707 SIS 2638 1334
8 2434 1368
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AR R, 8 E AR50 O 5 1 B
A3, AN A S RAER M R A I B i
1ERZ LR PR B 1B I6 2 ok A B A0 Y 1R
AU SRR BA UL RE R PR B R
MEEEAER S, A By A S AR A IWE S B
AETE I 1L BT A 25 RO, 3273 2> o ]
RESEZZY A U5 PRI A9 6455 L 23 1 A 5 B
ZERANE R B FACL P A E AT TR AR o
3.2 TLCXHI&MRIERE

TE TLC %) S5 A ik P rh AT 558 1 P 42
B 5 [l 300 B B ot S ) 5 SR s ), 245 SR S s
PR PG S R I 2 B 2, F R,
e D3 BB 5 AN 5 5% 1 AN [R]85 A0 4 5]
ghRmR ), 2R BN, LR R RER S H A H7E
REIE G 2 AR e LA R0 B8, TR 4 % B IR B i
G T8 23 A0 AT A5 2 AR A3 B A8 s AR TR 275 S
R BT = A - L BR O BR-F R (10:3: 1, WIVIV) |
1E C - H R FRER-F R (8:4: 1, V/VIV) A k- = G
Yi-FR ZBE-FFR (2:10:3: 1, W/VIV) . FR48-HI iR 2. s -
R (10:5: 1, V/V/V) S AN [R] T 301X S 501 45 S 52 i
B BT BN M LR Ay B B v L EE R A
H-HRHE-FER(10:5: 1, VIVIV)VE R REFFH .
3.3 BREHEBIESHMER SRR & & IEE

TE 1 RO 3385 25 A A LA ISR | AR 2 3 1)
AT BE TV ORI AT 200 ~600 nm A A
HEAT TG, 0736 1 1L A5 T S B 3R 8 A R R A
(362 nm) o A PR L X 3 B AH 2 (FR - KL
Fi2-0.4 % BERR VS WL . LN -7K L LN -0.4% B RV 1) L H
F5-0.4 % Wi FR 7% W HE 451 (50 : 50,53 : 47 .55 : 45, V/V) |
P (0.8.1.0., 1.2 mL/min) S 3 S50 T T 548, X 1
B BT 57 B P M AP ARIE DL, e Ak “2.5.3" I (1,
e, MO AR A2 58 T FE SR U 2L G A
PRI IR FREOE ) (B oK) AR (1.2,
3.4.5 moL/L ) St it Vs T o 4 AR F Y e e R T
oD 43 € i e A T X R I s % IS e R 285 /0> Ly
B 2.5.27 IR AR I TR A8 A5
34 HMEENELRSH

ARWETERI AN [FE 0y 6] —48 0 AN 6] 7 b =22 1] 7
BEACIM B S 22 ORI 6 AR L L
25T Y R R 1.902~2.809 mg/g, F RAEZ R &GN
0.804~1.444 mg/g; | AR 9= MR f LU AS T 1) 75 1
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KE N o ABABT TR 1 85 EAELG R R IR T
VO AT, S SRR 2 A RO 5 2 L2 A B R bR
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