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Abstract: Objective To explore the effects of geographical location and growth period on the formation and accumulation of
iridoid glycosides in Morinda officinalis. Methods HPLC was used to analyze the content of iridoid glycosides. The
chromatography conditions were as follows: HPLC column was Venusil MP Cis (250 mm % 4.6 mm, 5 pum). The mobile phase was
0.2% phosphoric acid water + disodium hydrogen phosphate buffered salt (A)-acetonitrile (B), and gradient elution with the flow rate
of 1.0 mL/min. The column temperature was 25 ‘C and detector was diode array detector (DAD). Results The four components
(monotropein, deacetyl asperuloside acid, asperuloside asperuloside, asperuloside) all showed good linear relationship in their
respective ranges, precisions, repeatability, stability and recoveries conformed the requirements of content determination. The
contents of MOIG from Guangxi ranged from (17.74 + 0.49) to (60.67 + 0.28) mg/g, Guangdong ranged from (28.46 + 0.68) to
(58.29 + 0.38) mg/g, Fujian ranged from (20.75 + 0.42) to (43.94 + 1.10) mg/g. Among them, the total MOIG content of 7-year-old
Wuzhou was the highest at (60.67 + 0.28) mg/g. Secondly, the content of 3-year-old Gaoyao was (58.29 + 0.38) mg/g. Conclusion
By comparing the content of MOIG in 23 batches of different geographical location and growth period, it was found that the MOIG

content of 7-year-old Wuzhou was the highest, followed by the 3-year-old Gaoyao. This research may provide reference for the
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reasonable harvest time and the quality control of M. officinalis.

Key words: Morinda officinalis How.; iridoid glycosides; monotropein; deacetyl asperuloside acid; asperuloside asperuloside;

asperuloside
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Fig. 1 Leaf type and fleshy roots of different geographical location M. officinalis
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Table 1 Sources of M. officinalis
i P SREEI (8] AR R £ (E) AEN)  FHR/m
S1 TR A K ERE S 2017-04-10 116°48'01"  24°52'59" 362
S2 TR A KBRS 2017-10-06 5 116°48'01"  24°52'59" 362
S3 A8 GV e s R A 2017-1004 6 117°15'42"  24°56'02" 722
S4 A8 Ja Y e o R 2017-10-04 7 117°15'45"  24°56'07" 745
S5 A8 GV e s R A 2019-01-20 9 117°15'42"  24°56'02" 752
S6 AR SV e o R 2017-10-04 10 117°15'52"  24°56'14" 764
S7 FREEMNPFAE (B4 2017-08-09 ATE ATE ATE ATE
S8 J7AREEPRAB R B R 2018-05-04 3 112°09'45"  23°28'47" 147
S9 J7AREEPRAB R B R 2018-05-04 4 112°09'47" 23°29' 143
S10  JUAREEREERSIAT R 2018-05-04 5 112°0929"  23°28'96" 139
Si1 TR PRA PR BN 2019-01-18 6 112°09'30"  23°28'98" 142
S12 JUAREEPRAE KSR 2018-05-04 10 112°0928"  23°28'97" 134
S13 JTAREEPRAEPREAEH O 2018-05-04 10 112°0927"  23°28'98" 127
S14  JUHREERER S RE 2019-01-19 6 111°56'34"  23°16'38" 70
SIS JUHREERER S RE 2018-05-07 7 111°56"28"  23°16'54" 74
S16  JUHREERSELIRINE 2018-05-05 3 112°21'04"  23°21'12" 137
S17  JUAREERR R 2018-05-05 5 112°21'06"  23°21'18" 132
S18 [ ARBIFHNEEREIL LB 2018-05-07 5 111°45'19"  23°02'49" 76
S19  JARBIHNE R LA 2018-05-07 6 111°4520"  23°02'58" 89
S20  JUPUABMIARE 2018-05-06 7 111°2625"  23°32'25" 143
S21 ISP (B A 2018-05-15 A N N A
S22 JTTEEM (FMEAMD 2017-11-17 A N A A
S23 TR RS 26D 2018-06-12 A A A A
2 HESHER AL
2.1 MERAIARASEE
K5 HREL MON. DA. ASPA 1 ASP i [ & \ 34
&, VIGRaHER, BAREWRES N 625, s 0
700+ 860 380 ug/mL FIX RSl 4 CHELT,
. | o
22 HiX@mARmElE 0 2 4 6 8 10 12 14 16 /\1.8 20 2
t/min

IR A 29 0.5 g, BT 150 mL #E%

A, M 50 mL 80% HEE, iR 30 min, FEHL 2
K BIPREUR, BeRe 28 RAOGRERAE 2T, FH]
BMEIAERE 10mL, 4 CHEfE, £
23 Y

S A AT HPLC y5:M, FE5T4640F
idbe ZAIR Venusil MP Cis A3 (250 mm X 4.6
mm, 5 pum) ; EL0.2%f%EE +0.01 mol/L BEfRE —
BNGRIRER (A -1 (B) NIRBNAH, BEEEVEME: 0~
15 min, 1%~1.4% B; 15~40 min, 1.4%~2% B;
40~45 min, 2%~25% B; il 235 nm; &
FAEAN 1.0 mL/min; #FEE 2 uLs AR 25 C.
BB >15 (F2) .

asKEET b-RABHEFEMEHR R RTER  d-FEr
a-monotropein  b-deacetyl asperuloside acid c-asperulosidic acid
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2 EBHXHER A MAGEHRIETREANEBR B)
HPLC t&i&[E
Fig. 2
reference substances (B) of iridoid glycosides from M. officinalis
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HPLC chromatogram of sample (A) and mixed
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Table 2 Regression equations and linear ranges of assay of
four iridoid glycosides from M. officinalis

185y CIPEY ¥ LMvillng R
MON  Y=673.55X+8.02  0.625~20.000 0.9999
DA Y=751.13X+539  0.175~8.750  0.999 9
ASPA  Y=654.69 X+13.67  0.125~10.750 0.999 9
ASP  Y=53177X+340  0.095~4.750  0.999 9

2.5 EEHEEIRE

R RIS (S6) , %18 “2.27 TR J7ikH
Ay FM 237 WUN g IR SR 6 Ik, 103k
LR B B[R] UG T A . 45 5 MON. DA, ASPA Fl1 ASP
TREA A ) RSD 1H 73319 0.89%- 1.12%- 0.76%-
0.82%, UEMAA RSD {H5 7N 0.16%. 0.21%.
0.29%- 0.88%, FHUIRHIFEEE R,
26 EEMRE

FEEPRIBUFEM (S6) KM 6 13, %M “2.27 T
TOiERA, €237 TR ARE&ANE, 0
i [A] AT T AL . 455 MON. DA. ASPA fll ASP {#
B A] Y RSD {43 34 0.38%- 0.74%- 2.32%-
2.25%, VAR RSD 1H73 78 2.75%. 2.29%-

1.55%-+ 2.16%, FIFIZITIERLGEIFHERE .
27 WREMER

FEERREUREfh (S6) , 4% “2.2” TR J7 i
%, M €237 TUN AR T 04 24 4. 8.
12, 24, 36 h M5E . 2558 MON. DA. ASPA Fl1 ASP
FREGESTE] ) RSD E 205108 1.25% 1.70%~ 2.97%-
2.43%, VETA RSD H73 74 0.14%. 0.36%-
0.86%- 2.04%, FHIZAEATE 36 h FIARE T R 1T
2.8 INAEEULEIRIE

RIS MEREM (S6) 41025 g, THEE
A, 53 AR BN S 5 RS ARSI 4 XTI
i, FEIR 227 TR 5k A%, IR “2.37 TR
WA E, SRR, THEEN . R,
6 1 ERER R R HURI % 1) 4 P M5 EERE TF MON,
DA. ASPA Fl1 ASP ¥1°F 35 I B4 2 73 3l N
100.21%- 97.68%- 101.44%. 99.86%, RSD {H%)
AN 2.69% 2.58%- 4.33%-. 3.18%.
29 BEXGEAIEE IR 7S ENE

R FREL S1~S23 fitAfdn, &M “2.27 IR
E RS, TR “2.37 TN AR AR E . T 3 K
SPATERES, AR, bRl R & R S E,
GER W 3. AEREW, 23 HLEE R 4 Fh

&3 MEHXRG 4 MIFGRIEFLRINEE (X+5,n=3)
Table 3 Contents of four iridoid glycosides of 23 batches of M. officinalis (x £ s, n =3)

Ji 53 B/ (mg-g )

i MON DA ASPA ASP IR R RS
S 3132+0.17 12.13+0.98 0.11£0.01 0.3810.04 43.94+1.10
2 31.5340.28 9.2040.02 0.7040.06 0.6140.03 42.04+0.32
S3 19.810.07 8.1740.07 0.1120.01 0.5040.02 28.5940.10
S4 16.45+0.10 3.9840.32 0.1040.01 0.2240.00 20.75+0.42
S5 24.66+0.14 10.400.70 0.0940.01 0.1740.01 353140.62
S6 292140.07 11.3840.10 0.3640.02 0.2740.02 4122+0.15
s7 17.95+0.05 3.3940.04 0.1340.00 0.1240.00 21.5940.03
S8 2727+0.11 6.8240.03 0.1640.00 0.2240.01 34.4740.10
S9 28.2040.18 12.26+0.01 0.2740.01 0.094+0.01 40.82+0.17
S10 303140.16 9.8840.71 0.1040.00 0.1940.01 40.47+0.70
S11 21224029 13.4340.20 0.9840.04 0.4940.26 36.1340.68
S12 17.70+0.23 10.49+0.71 0.0840.00 0.1940.01 28.46+0.68
S13 31.3240.12 18234027 0.3640.03 0.07+0.01 49.97+0.35
S14 28.6840.29 73040.03 0.2040.00 0.3340.01 36.5140.33
S15 26424025 7.1640.03 0.1440.00 0.2740.01 33.9940.23
S16 40.23+0.32 17.300.08 0.1840.01 0.5840.02 58.29+0.38
S17 32.1840.08 6.3340.08 0.2540.02 0.0940.01 38.8640.12
S18 36.35+0.38 12.2240.04 0.1640.00 0.2740.02 49.014+0.38
S19 43.69+0.45 12.31+0.06 0.2740.01 0.274+0.01 56.54+0.48
$20 48.78+0.33 11.3840.08 0.2440.03 0.2740.02 60.67+0.28
21 12.3640.16 5274040 0.0540.01 0.0740.00 17.74+0.49
S22 28.1840.26 7.3640.02 0.4340.01 0.4040.02 36.3740.26
$23 35.6540.30 6.5340.03 0.1440.04 0.4240.03 42744027
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PRI Tkt 7 (1 & AR BOR I 22 5%, MON )it &
SPHAE (16.3940.10) ~ (48.784+0.33) mg/g, DA
()5 B2 BUPE (3.39+£0.04) ~ (18.23+0.27) mg/g,
ASPA FJ &4 8E (0.05£0.01) ~ (0.9840.04)
mg/g, ASP HIRESEAE (0.07£0.01) ~ (0.61+
0.03) mg/g, 4 FRIMEELRE A ETE (17.74+
0.49) ~ (60.67£0.28) mg/g.

2.9.1  AS[E[H T RROR 2504 Hh PR A Tk i 2R A
BT AE L EOR M A 4 Foh R0 Bk
KRG EZRR K, MON S EREIe 1
FEIM, | HAFEIRZ ; DA SEREAE R,
M) PaAIfEE DA & &EAHT; ASPA fil ASP & &4
KA AR K. BeAh, Rl — P2 IR ik
s H R 1 B AR E RO 22 5, A Bk
R E S H 2R B B 7 3 (20.75+0.42) ~
(43.94+1.10) mg/g, J ZR/71E (28.4610.68) ~
(5829 +0.38) mg/g, | PH/“fE (17.744+0.49) ~
(60.6710.28) mg/g-

2.9.2  AS[EIAE AR R TR K 2460 o A 0 Tk il 1 2
o SR MRS (S3~S6) FJTARYE
(S8~S12) AN[A) A= KAF BRI LR 26 347 43 A
Bl 3 frme AFEAKERP EHKH MON A1 DA
& EERBR, FERSE MON 1 DA & &L
10 A dR v, 7 FAERAS, T ASPA Al ASP & 7

33 33 +MON
T o =+ DA
£ 218 = ASP
:@ = /\v/.\"
]Iﬂﬂi 3 E 3 _
i 1'[ B II
L‘W l—\‘k—-‘r/i\i
Y6 7 9 10 0 3 4 5 6 10
Y 4

3 |/E A) MR (B) TEMEFREEBEXDITGE
BATEEH LR S E 2T (Xts5,n=3)

Fig. 3 Variation of contents of iridoid glycosides from M.
officinalis at different plant years in Fujian (A) and

Guandong province (B) (x+s,n=3)

SRR RS MON ISR LL S AR, 10
AR, DA B RLL 6 AR, 3 FEAETER
fiX, T ASPA Fl ASP I & & 6 A K, HARFA
ZEREUN

2.9.3  AFEFEHEEER R A H 4 Fl BRI Bk i 15 24 %
SEESNT BRI H I B R A O R
FHAPIRS], FESFREL 0.5 g %08 “2.27 TR ikl
BAGR AT, I 237 TR ik R T IE
HBEAT 3 UCPAT SRR, DRI, ARAEARAE it
HERTMEE, SRNE 4. G5RKY, twE™
BB R A O HR I I B il EF 7 IO (20.3240.03)
mg/g, JTRFEAIT IS E A EUD

x4 BEXAMAOT 4 MRERIEEERTHZE (X+s5,n=3)

Table 4 Contents of four iridoid glycosides from M. officinalis wooden heart (x £+ s,n=3)

Jii 5 $/(mg-g ™)

i MON DA ASPA ASP SCER ks SR 4

Gizyes 13.3840.03 6.53+0.02 0.30+0.01 0.11+0.01 20.32+0.03

I3 7.79+0.05 4.46+0.03 0.23+0.01 0.11+0.02 12.58+0.09

i 8.0840.07 2.247+0.03 0.11+0.03 0.180.05 10.61+0.08

3 T RIFEN, g R 24547 1 & BHRSORN o B 428 il 12
TR PR S LR T A B IR B IR VIR . i TR .

TR F AR R M, KSR ) Ty vE AN
FEAR ek 2% 46 2 PR Z s Ul kR A
AN BIAREE I, TR T b2 e it Y 45 22 o
it ER I A TR b DR 55 2% R RR RS I 1 7 2 1 22
s, EAM R EAERKERZE R, AR @S
KA At S AR K AERR 1) 19 #EELECRZ M A 2
HLEF AR 2581 f 2 fikri 2544, A HPLC-DAD 73t
T A R TS T A S ', B T A AR
K A PR X EEL B R A A4 T s T 2A B 40 14D T B RR AR

ANEV R A A S D O TR
B AN AR 22 e, B AR AR A SN, S AR
ARBIANE], AR AR AACE P WD BRI AR 3R R A AR
e, AEASZM I B R AR AR ERORAE S AR
IR . mVRHSE AR, SR R o AR AR AR
MBLECR, TPt B A A /NIRRT . ASHIE TR
B 4 FhIAAE KRS T B AE A P S LR 254 v
TEEZEABR, TR EECR 25 MON (1)
SRR, AR RSN EER M
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s T7IRS AR R EOR 2584 ASPA I ASP
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SR P BB A R B PR 1 0 A A T s 7 SRS Rl 7 ) 2
B=IM, fEFE 3~4 FEA BRI, ARTTIK
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BNy TTARBEAE R MON IS &L 5 442
M, 10 FAZMERAL DA FIEELL 6 42
Mg, 3 FAESERIK, ASPA Fll ASP HI& & 6
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A A AR B P 8 A LA B AT 2RI
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Fto LECORIE AR, NI LA,
WFFE B BB AA Ot O AEARE ) & &, R N2t
(A BN FER LR AR PE o SCRRARIE ) A EL R R
MR R 5RO ) UPLC FfAEFR SIS 2 R B, R
OEREERMEER, ROSEHRRKZ, WES
B i R 2 S A AR 5 /N0 AR 90 AR 2 P Y B
B RALH MON. DA Al ASPA IS EWE T &
AR R ARG, XA AR TR
HORAERERE, SEOLARC I BB AR
SRy 1) i A=

R EEEIGEERS . ER. ZHEAISENE
FE Ay, AT 2 23 REASF = HU AN [F) AR K
IR RO 2 HEA T I AR IS T 2R o S i, )
IR I 1 B AN [ A A AR R PR T B, Hh B I T s 1 2
J 3 I 22 5 S LA TE IR R WSO B o B4R, S5 6 EER
KRR 22 WA SENE S R oy 1) 2 Bl e I 45 2R
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R FZBR, A EEEOR 24 1) BERUSOR 5T 428
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