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[Abstract]  Objective: To investigate the variation of oligosaccharides in freshly harvested Morinda officinalis stored
at25 C, 4 °C, -7 °C for 56 days. Methods: The content of D-fructose, D( + )-glucose, sucrose, 1-kestose, nystose
and 17 -fructofuranosyl nystose during storage were determined by HPLC-ELSD. The analysis of oligosaccharides was performed
on Waters XBridge™ Amide column (250 mm x4.6 mm, 3.5 pum) with acetonitrile-water (0.2% triethylamine were added
both in organic and aqueous phase) in a gradient elution mode at the flow rate of 0. 8 mL+min~", the column temperature was
maintained at 35 °C. The draft tube temperature of ELSD was set at 75 °C and N, flow rate was 2.5 L-min~'. Results: The
content of 1-kestose, nystose and 1" -fructofuranosyl nystose of M. officinalis under the condition of 25 °C were gradually
decreased as the extension of time, while the trends of D-fructose and sucrose were quite the opposite. The results showed that
when stored at 25°C , the oligosaccharides of M. officinalis were hydrolyzed in the presence of water, which resulted in the
increase of D-fructose, glucose and sucrose. However, the contents of oligosaccharides in samples are all stable storaged at
4 °C and -7 °C. Conclusion; The fresh root of M. officinalis should be dried quickly or kept at low temperature in preventing
the occurrence of hydrolytic reactions.

[Keywords]  Morinda officinalis; oligosaccharides; storage temperature; storage time

R AR K Morinda officinalis % . EUERJET RA M4, (2 IRIEH 410
How AR, BAKFEE . s a . BRRE  “PWRMZ” Z—, (ER#BAEHAgETEE A

S IEEHA] ARSI AESH (HPG/2017/11/2180)
CIBEEE] T, OER, BT . A BRERIEN S RIRIT & Tel: (020)39358080; E-mail: dingpinggz@ 126. com
<80 -



20201 H 2% 1

FEIAFZ)  Mod Chin Med

Jan. 2020 Vol.22 No. 1

2000 ZAERY . BUARATIERI, B 2
AR B . BRBETE S5 R0, HPSEE L
YRR E Ry, A2 A R 40% LA
ER BATPOMAER . B . MRS )5
A 245 PR RSB K P SR B Ol 4 T R
(inulin) , HE5H R T RBEH T, B-(2—1) -
Ve, RS A kR, & A
inulin BUSEHERIREY), BIANVEZ . 4R35, fEMORE R
G, 5 R AE (degree of polymerization,
DP) (BE & B2 0/b, T EEREAIAR DP 4 & i
Jn, UEBH B 2 AN AT Sk O 2 ) inulin () BT
1 B0 0 A A S O T A R R SRk
JE A A Il B RN [] 23 %) B2 5 K PP Y inulin Y S0
TR R, AT R ] HPLC-ELSD & T B2
R A B (250 40 =7 CHMT o il
71 ~56 d) SEMESS 3 1 & i, 45 & o0 B it A7
Tk JE A [R] A AR A KA, T Dy B 3 R SR MU i A
i SRR AR

1 #Fs

L1 {448

Unimicro EasySep'"-1020 =5 2% W& AH €4 3% ¥,
UMS000 7 & 't SR R I 5 (b 76 388 70 BT H AR A FR
23w]), N2000 XGH I (3% T AR (BT RF R ik fE
BTRARRAR), Precisa XR 205 SM-DR H, T4 7
K- (K5 =0.01 mg, Fit: Precisa /¥ 7)), Sartorius
PR R =0. 1 mg, it Sartorius 23 F] ),
DFT-200 =34 7 BEM AEHL (25 000 remin ', JRIATH
ARRHUA FR 23 F] ), CQ-200 8 A i 1 vk i (2 %
200 W, #ii# 40 kHz, bifg & A R A w ),
LD4-2 A fIGE B5 .00 ML (4% 32 3000 r-min~", db5{EE
ELHL ) o
1.2 iz

N (faigat, 2E ACS kiR F AR, =24
Jie (352, REEFHE AL F LA R ATR),, S
Jorrat, KA EE K.

XTHRSY . D-HUBE(D-fructose, fit5: SS0905GA14) |
D(+)-JokH%HE [D(+)-glucose, it 5.
SA0418GA14] . i (sucrose, 5 : TF0226CA14)
W B bR AR B R A R L-RE R = b
(1-kestose, #t5: AWGO714) . i Hrk# ( nystose,
S AWGO714) | 17 -5k g A 56 i 34 B (17 -fructo-

furanosylnystose, i 5. AWG0714) W B H 7 Fl 5%
(Wako) 2l Tl bR 2kt, ZERER T 98% .

R EECR (4 454 BUE T R TEIR B &
RAHL, ) N BEZ R T P08 DS E S R
Morinda officinalis How BUFTEEME, FEIEFRASAFEIL T
M B2 R 2 B IR 2 . AR AL BRI AT T
Feopn it 12 5% K (20170924 ) SRt fs, S7 BRI ER 25 4
(AFHKUE) B A, B e BEAL . P20 ng 4 4,
By 1000 g, R AANFEWICE S, 20 E T 25 C
(=W, MXREE 55% ) . 4 C (VKA =, A
MIE 24% ) . =7 C (UKRFE BRI X, AH X B
30% ) PRAF, S FE 1, 3, 6, 14, 21, 28, 42,
56 K (38 i) ke, #2100 g, 7RI E &
A PR o B SRR Lo 1 i, R AR TR A
BT bR

2 HES5HR

2.1 R R RGIE S

4 1% F: . Waters XBridgeTM Amide (250 mm x
4.6 mm, 3.5 pm); FEAH: 0.2% =2 MG (A)-
0.2% = W /KW (B), #HEEVERL (0 ~ 10 min,
75% ~70%A; 10 ~20 min, 70%A; 20 ~ 45 min,
70% ~60%A; 45 ~60 min, 60% A; 60 ~ 63 min,
60% ~75%A); ARG E: 0.8 mL-min~"; L.
20 pl; A 35 °C5 Z8 LOGHUH K I (ELSD) ¥
B 75 C; ®AAME: 2.5 Lomin ™', 7EI0A
T, FUERE A b, & 5 g S IS AR Y
AN <9000, D-JiME. D( +)-JoKH . RERE. 1-
FESLZORE . MRUORE . 1SRk iR S R TR S A A
TR S B > 15, 7 E (h e NRSEFE 2
sy (AR fEfr ChEZH)) M2k, = HER.
TR R BE A Rk K B At 5 i %5 Wi HPLC-ELSD
(25 °C-14 d) B 1,
2.2 XFHE SIS A

KRR D ( +) -ToK AN . D-0E . 1-fE R
OB RERE L LTS o R R SR L SR (R
T4 24 h) G &, 50% LG €%, il & D-R b
1.378 mg-mL™" | D( +)-Jo/K %585 0. 828 mg-mL ™",
B 1.210 mg-mL™" | 1-BEH =4%0.832 mg-mL ™"
i 47 % 1.280 mg - mL™" | 175w i b 3 it S0 A
1. 658 mg-mL ™" AYTRA X IR AL 45 TR

. 81 .



20201 H 2% 1

FEIAFZ)  Mod Chin Med

Jan. 2020 Vol.22 No. 1

1500 -
1200 [
900 |
600 [

L /mV

300 |

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

500
400} 3
300

5
200} 2] 4
100 | UU

0k

1 1 1
0 5 10 1520 25 30 35 40 4550 5
t/min

& /mV

1
560 65 70 7

500
400
300
200

L /mV

100

0

3
6
5 ﬂ
1
4

thkﬁJ mhbu\
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
t/min

T L D-2RHE; 2. D( +)-JiKM&NE; 3. BEHE; 4. LR =H;
5. WHHTRE: o 1" -SRI ST WO A B EER B IRAX
Mk C fhiddh.
B1 =g&E#f. BExRa. BEX
fitid m HPLC &

2.3 RV TR Y A

PR i R ATHE, 2 2 S0, A B PRI ]
S A7l S A TR] A 2. 0 g (CYAE A K 0 IK T 40%
JEHCHE 1.0 g), BHEHIEH S, AR 5%
50% £, 150 mL, FRE iR, #E 20 min, LR
(T 200 W, % 40 kHz)20 min, FRRFRE R,
DIARFSY L 50% CBERN TR, #5%4], T 3000 remin ™'
B0 (B2 15 em) 10 min, B ETHWEL 0. 22 pm
LB R, Hestug, RIT .
2.4 ik
2.4.1 AMRRERZLE KB 2.2 WUFIEA X
AW 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mL, 4341
BT 1 mL &, A 50% CEHEBGES, 1556
ARV BE TR 5 X RS I A ORG  WIGB  aR
R 20 pL, 4% 2.1 iAo, DARA X B
.82.

PEFEBCR RO RUE (X)) s br, DU g BURU)
AOXTRAE M AL AR (V) , Sz Bl T g el 377
R AMEEH R R T (n =3) W 1, KW DR
BlESE 6 Tl S W 70 AR N Y 2 M3 1Rl 7Y 22 R4 A Rk
KHo

x1 6 HEEXESMERATEREMEEE

b5 mEyy r LRI g
D-5p Y=1.832X +4.675 0.9990 2.756 ~27.56
D(+)-JoKE#NME  Y=1602X+5.074 0.999 6 1.656 ~16. 56
R Y=1.531X+5.169 0.999 1  2.42~24.20
1-FER = Y=1.593X +5.104 0.9997 1.664 ~16.64
Ty Y=1.588X +4.991 0.999 4 2.560 ~25. 60
PRk LT T Y =1.584X +4.901  0.9995 3.316 ~33. 16

2.4.2 REERE BREEK(25 C-14 d), #%
2.2 7 4%, W — HNEZEHFE 6 K, Ik D
(+)-JOKBHME . D-SFbE . BERE . 1R =, 17-
SRR PR W B TS SR L T SR e T AR, EAT AR
Bk 6 P m AR RSD 4 1.91% ~4.73% , B
i) —HEIA IR (25 °C-14 d), %2E 3 d N4 H R
3, LFE D(+)-TJoKHEANE, D-RBE. RERE, 1-
TR OB 1SR ok e R O W L 0T A 0
B, bk 6 a4 i AR B9 RSD 2 2.29% ~
3.90% , FKUIKEEE R

2.4.3 FoEtkEiEm  HUE - fE AL (25 C-14 d)
2.3 Jkfiles, Sl|E, 45T 0. 2.5, 5,
7.5,10, 12.5, 24 48, 72 h #i£ [ 2. 1 WUT (B35 5%
PEHERES T, 105 D(+)-ToK &M, D-R8E . e
A et i N R R o i SRS N A )
T A & RSD, B ik 6 Ff i o3 s [ AL ) RSD Jhy
1.77% ~3.51% , KU ERATE 72 h NERE
2.4.4 EEMERE BUE—fElam (25 C-14 d)6
By, 2.2 Jyikwl &, ¥ 2.3 R T e, D
13D +)-ToKA A BE, D-RME. R, 1R =
Bl 1T -SRLORIRRE L TR L TR R i T B, ORI
B AR, Bk 6 Rl & &1 RSD K
2.20% ~2.68% , RUIZITEELERL.

2.4.5 RERICRRE R RIRE A it
(25 C-14 )39y, &3 1.0 g, F3MA%E 1 mL
gy & D-RBE 4.080 mg. D ( +)-JC /K A %5 Bk
1. 880 mg., FEEMEF 3.980 mg. 1-KER =HF 2.520 mg,
it Wbl 6. 220 mg, 1"-5 kWi At L 15t J0r 4% 7. 650 mg
MTRA T IRE AW 1, 2, 3 mL(45 3 1), %M 2.3



20201 H 2% 1

FEIAFZ)  Mod Chin Med

Jan. 2020 Vol.22 No. 1

TR J5 ikl A e, AR DR, D(+) -G
IRAIEIME . REME . L-RER M O, 1R kg

BESE I J 0% B 2 TR (n = 9) 5353 97.28%
97.90% , 101.00% . 101.69% . 99.79% . 101.29%,
RSD 43 % &y 2.25% ., 2.08% . 2.01% . 1.92%
2.36% . 1.78% .

D(+)-JCR A B . HEHRE
1F SRk T MRS T ST 1) 25
W3,
PIELER H DP 6 ~ 10 (9 ZRHE i JoXS B dh, ANRE
PATE IR, S BN R AR, HERT S A
b, iR 4,

LR T
TR AT , 4

7

=87
E=Nsa

2.5 EEERH KRS E R2 BHEIAEFFBETHEEL~56 dHASNELER
Bk R RIR, 7625 CAUETFEAE—IHT 5 ﬁﬁgﬁc nﬁﬁd K% | i qﬂféﬁc Hﬁﬁﬁ | Ko
AR, 14 d JEHES R TEROIRES, EERIRI R, X X 75 P . FE—
ﬁ/ﬁyb%, E‘" chﬁ'ftl:_l: Eﬁk%—ﬁﬁj:#%ﬁﬁ% 2 3 36. 45 14 28 64.34
A MTE -7, —18 CHKMAT, HEMZEHEERASHE, 3 6 3872 | 15 2 68.19
FMEEFE, HAIMUERRIEAZ . A REARE 4 14 1505 | 16 56 72.22
%ﬁﬁﬂ“lﬁl%ﬁﬁﬁiﬁnntﬁﬂ‘]mﬁ% QU EEEPYNEE 5 21 13.69 | 17 -7 I 7551
[El 2 8 ) DO 38 ) 0832 7K 43 I 2 32 2 9% (4t + 6 28 103118 3
/ﬁ)( JXE, éﬁ%)bﬁzo 7 42 9.95 19 6 74. 18
8 56 15.73 20 14 76. 11
2.6 EERRENEEENE 9 4 1 7373 || 21 21 71,76
¢ 2.3 Ty el A AR R, B RE R OEAT 10 3 1oL 2 28 7175
Mg 3y, #% 2.1 WA T HEREN e, HEA 1 6 a2 42 T
I AFIRLRE | A7 T fr Lk K45 B e D=0 2 RN © B2
R3 FEAMEEEGETERZRP 6 MEBHNREH (v x5, n=3)
mg-g '
Yi's SEAFIRIE/C A7 E/d D-B%  D( +)-To/KA%bE TR MESR = it 1P S 0 IR R TR S0
1 25 1 1.52 +1.21 0.91 £0.29 13.28 £0. 78 18.50 +£1.23 45.41 £2.42 63.05 £1.32
2 3 6.25 +0.89 1.36 £1.21 21.08 £0. 65 15.96 £1.41 45.22 £1.35 60.21 £2.13
3 6 18.27 £0.75 1.08 0. 53 28.07 £0. 64 13.68 +1.23 33.51 £0.78 51.12 £1. 15
4 14 17.23 £0.46 1.62 £0. 28 30.32 +0. 46 12.59 +1.46 37.58 £2.15 50.24 £1.12
5 21 15.60 £0.72 1.87 0. 26 31.13 £0.42 10.33 +1.26 35.19 £0.45 50.40 +0. 86
6 28 16.97 £0.76 2.27 £0.45 29.76 £0. 36 10.09 +1.20 37.09 £0.76 54.67 +0.24
7 42 25.40 £0.71 3.12 £0.42 38.05 +0. 54 9.52 +1.23 38.02 +1.54 54.32 £0. 86
8 56 26.73 £0. 65 3.65 £0. 63 39.25 +0. 56 9.28 +2.21 38.16 1. 69 54.18 £4. 46
9 4 1 2.56 £0. 56 1.01 £0. 56 11.96 +0. 32 15.77 £2.35 42.61 £1.46 58.90 +2.32
10 3 2.78 £0. 61 1.03 +£0.45 14.32 +0.42 15.48 +2.39 41.41 £1. 69 57.19 £3.45
11 6 2.96 +0.45 1.10 £0. 46 14.56 +0. 41 17.23 £1.38 42.71 £2.35 57.89 +4. 21
12 14 2.71 £0.48 0.92 +0.58 12.74 0. 48 18.54 +1.35 43.24 £2.56 58.81 +2.56
13 21 2.55+0.52 0.93 +0.89 11.89 +0. 39 19.78 +1.45 43.61 £1.89 58.47 +3.21
14 28 2.39 +£0.53 1.27 £0.29 12.83 £0. 38 16.47 £1. 46 41.89 £0.78 57.80 £3. 56
15 42 2.65 +0.42 1.33 £0.85 11.94 £1.21 15.96 £0. 56 42.62 £0. 98 58.34 £2.32
16 56 2.36 0. 56 1.51 £0.45 12.55 +2.12 16. 06 +0. 89 44.82 £1.25 59.24 £3.12
17 -7 1 8.59 £0.71 1.05 0. 42 8.80 £0. 53 15.51 £1.56 42.64 £1.42 60.79 +1.23
18 3 10.08 £0.72 2.55+0.45 10. 01 =0. 65 8.65+1.27 31.70 +£1.53 47.29 £1.98
19 6 10.30 £0. 56 1.09 £0. 38 8.04 £0.45 18.93 +1.28 45.27 £1.63 60.67 +2.12
20 14 10.42 £0. 42 1.68 £0. 46 10.19 £0. 42 11.56 £1.45 38.27 £1.41 54.46 £3.12
21 21 11.49 £0. 48 1.52 £0.32 6.16 £0. 25 12.17 £1.23 38.31 £1.42 53.13 £2.21
22 28 10.77 £0. 21 2.46 0. 12 7.97 £0.49 15.99 +2.21 42.93 £1.21 58.35 +1.32
23 42 10.70 £0. 32 1.60 +0. 27 8.13 £0. 63 17.89 +0. 89 45.34 £1.22 61.03 £2.321
24 56 10. 81 £0. 18 2.20 £0. 36 8.87 £0.42 16.79 +1.45 44.42 +1.50 60.59 +2.42
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