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= % X (Morindae Officinalis Radix)

- R
PR S@im? B B 104 -

CRFZETER
(- )HPLC ®E 2 k47§ 1
Agilent 1260 Infinity Quaternary LC » ¢ 7z Quaternary pump ~ Autosampler ~
Thermostatted column compartment ; & 45 ’g 1. Phenomenex Luna HILIC
200A Column (150 x 3.0 mm, 3 um) °
() UPLC REZ2 k7% 1
Waters AcQuity Ultra Performance LC > # 7 Binary Solvent Manager ~
Sampler Manager ; & 17 ¢ += Luna HILIC 200A Column (150 x 3.0 mm, 3
pm)
¥ ¥k
@é el
& % (99.9%)FE p >t Sigma-Aldrich; ¢ fE(95%)BEp >t B inF &
? A% (HPLC grade)p# p ** Merck °
(=) &
2 rbE(Nystose) P f >+ B g fL 3L ¥ & 98% 11 + o

ot
e
~=t
et
N
ol

T o~ 3k
(=) BEEBRHEEF
Ak o B R 028 B SOmL s g ¢ o MR
> EE ~T5%% B% ~50%° B ~ ¢ fg ~ 75%¢C B% ~ 60%2 B ~ 0k & 25mL >
25 A B RJE(F 5 300 W #E & 40kHz) 30 4 45 &tw 10 4 48(.5 4000
xg) P8Rk 4 3 L Bk (Syringe filter, PTFE 0.22 pm) » (¥ - & - 10
ul 3o~ % ki i Ap K 47 ui(HPLC) s AR R E U E £ 2 R BTk
(Nystose)Bx * k% & #% 5 B ¥ 34 X Z B3 40 -

(Z) B G EP "
Beh it A9 02g (B S 20 5L ) > HrEALT > ¥ S0mL g F
P i EE A » 60%2 R 10 mL o 425 A BT aJR(F 5 300 W 4 5 40
kHz) 30 & 48 > &< 10 2 48(5 4000 x g) » ik +r 60%2 A5 2% 3 10
mL - 3% 3 £ @/%(Syrmge filter, PTFE 0.22 pm) » P~jfi% » T o & 4+ 10
uL 7z » HPLC» AN A £4F 1 3 % 5 0 5P~ 84k € Plpih = 4
MEP > TE NG EE



(Z) HREEEBR
B AL i a2k (Nystose) i FE L% 1.0 mg > 4c 1 mL 9 60%¢ % % =
& 1mL § at#niE(Nystose) 1000 pg sk I 565 % 73 % » 512 60%2 fk A
#3200 ng/mL @ & 4P AR 503 0% -

() &g ik
Ak k(5 20 BLE ) 02 g AL B SO mL g
¢ R4 2 60%2 fiF 25 mL o AZF A R AJZ(F 5 300 W HE S 40
kHz)30 4 46 » 3t~ 10 4 48(%) 4000 x g) » Bjiz » 4% 3 25mL 2 2§
FUP o b 234D %R 0 453 £ 98k (Syringe filter, PTFE 0.22 pm) > 7 8 -

(1) Rz
> B A ek B it 2 (Nystose) HF PR 158 503 7% ~ e omid ik & 10l 0 /2
~ HPLC Bl 2> * {30 &4 W3t 57372 ¢ df#nE(Nystose)e g £ > T o

(+) e
A Fa ek B w2 (Nystose) - 28 & 5% # 73 7% if £ (1000 ug/mL) > 2 60%
 FRAFfR S 7 A ri(Nystose) > = 5 800 ~ 400 ~ 200 ~ 100 ~ 50 pg/mL =ik
WA o LR B~ 10puL A B~ HPLC 2 (7 28 4 47> 1% &
—%w BE G AR (y P fotR 2 kR (x h)iE FARM Y X R TR E
Bz 2 fp y=ax+b 2 4ph #R? -

(=) HHERF%
12 R rkE(Nystose)k & 5 200 pg/mL 2 4 P 202 % d e 7 45
11 R (Nystose)ik 4 o ff 5 7 1% R AApHER £ o

(~) & RAE Tk
LERBIR -3 G h ko 2o A R RWE 2T A
BT RN R R SRR B RB T A B 0L AR rE(Nystose) i 3 £ (%) &
tath o RO HEREL -
2. BRALP - 47 BT R AR BT R REBRUE S F UL
A ERR AN 02481624 ] Frigtripl T Atk
(Nystose)ik & & f# & 4p 1% > Fdidp 4R £ o

(4 ) Wz 2§16 385%
1§ P& *(Limit of Detection, LOD) : #-¢ ik & 2_ ’,‘ﬂ-?:r-r'/%‘ P
B oduaEEiEat L= kR TR B RHERE S *ﬁfﬁ 2
(Limit of Quantitation, LOQ) @ #-2¢ vk & 2_ &% 202 7% 7 %7 ﬁh‘ » TG
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- ) HPLC & #7if &
1.

fu

B o demtti(Nystose) 4

/%)i ’ ﬁ;fv"

ﬁ_;.x\ w3t

s

1B ©°

BT A EHE A 0l g HAERTT
A Bl e~ 2 mg et (Nystose) @ I 316 5-0n R W E

i TR .

& 47 ¢ * Phenomenex Luna HILIC 200A Column (150 x 3.0 mm, 3 pm)

2. ik 0.7 mL/min

3. 7 EATs R B RI(ELSD):E# ¢ 8 & 80 °C

4. % it % (N2)imi# : 1.6 L/min

5. FHIER 135°C

6. A >% :10puL

7. #EAp L

B+ 1 (min) o 7 (%) k(%)

0 90 10
25 65 35

) AFT BT R

Poljn g @ F’J“*’”ﬁfﬁ*ﬁr‘???‘?&@i%%”
ul i = 43 » HPLC » #11® ’Ii/]/ﬂ;‘lé\]l%;l s =l A
PNystose) 7 & § £

o

WAE B R P8 10
SRR St

) = %X & 5.2 UPLC & 7 if i

1. %45 ¢ : Phenomenex Luna HILIC 200A Column (150 x 3.0 mm, 3 pum)

2. jwiE 1 0.8 mL/min

3. W CEATH R P B R RI(ELSD) R4 ¢ R & 80 °C

4. F F (Np)imi#: 1.6 L/min

5 R R 135°C

6. i~ 1 1puL

7. #H#Ap

P ¥ (min) o # (%) X (%)

0 90 10
5 65 35
/ 90 10
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(- ) & 5 af2ekE(Nystose)2. HPLC & +5
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Bl- ~ ARopE(Nystose) i 2 533 i 22 HPLC & 47 B

(=) 3 &= s x4g &2 HPLC & 17

TR 1036 & s B BT T X iR 5 a2 (Nystose) i 4
(Bl=)e Ak A nli R=727> £ £ F3 Auli T=091 354 % 5if

L e ]‘\P\ o
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(Z) BB ¥ pp s
v2 60%% 5 & 74 4R B LB H £ £ o @ A bNystose) L o 5
Bt o BT 60%C fiF G e i FER A

F- B EREF R

i it 2 mhE(Nystose) b 5
A % fx (mAU)
" pE 501
75%" fi% 454
50%7 fi% 490
¢ pg 113
75%¢ fik 524
60%2 iz 525 V
" 332

() b EPTHGEE
BEMT E P AR o Mt nE(Nystose) ¥ B % 2 (>98%) -

£ TR RSB EGER

e it £ 75 (Nystose)
60%2 A% % P-=x dc 95 5 4 (mAU)
- =X 2203.7
- =% 9.7
I N.D.

(1) & 2atdrE(Nystose) i £ 42
57 ek R A ETHE(Nystose)X) ¥ & B K 47k %% & ff 5 T B (y)#7
IR ERS EN L y=944x-439.5 R2=0.9995 > & 7 )k B & 50-800
pug/mL § 243 AR R(Rl=) -
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it 2745 (Nystose)
8000 - y = 9.44x - 439.50
7000 - R2=0.9995

0 200 400 600 800 1000
& B (ng/mL)

Bl = - mtoiE(Nystose)2 1 £ 4§

# = ~ dfEriE(Nystose)2. ¥ £ 2 = 25¢

AR 5 JE B (ug/mL) e T R?
it 2 7H(Nystose) 50-800 y =9.44x — 439.5 0.9995

() HoRei miiksk
PSS %R 0 f1* HPLC 28 i 2 o & 247 » a2 niE(Nystose)
ﬁt TR ZAPYIEE E A 65 0.57%  E P2 Ap¥ER L 5 2.75% 5k
AT ST S N

(=) R
d % T L E e wfiE(Nystose) & 24 | B AE R Ap HHRE £ 4 v
52.02% 0 R1CEB ] FETF RSAILA 24 PR A Bl S 4
i3 -

(™) WRHE U TR %

2 ri(Nystose) /8 7B & *(Limit of Detection, LOD) % 10 pg/mL (Bl = ) »
7_¥ 1% *Y(Limit of Quantitation, LOQ) % 30 pg/mL (BT )
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o] it 2 rpE(Nystose)

us| \

]
mswwwm
25 5 = ® “ . )

Bl - ddokE(Nystose)2. LOD & 17 ]

es] 2 pE(Nystose)

1]
miwwnj\\"w
T L : : :
25 S i

= ® = "

BT ~ mdokE(Nystose)z. LOQ & 17 Bl

%\‘ N %IE%EE'A’\*%

it 2 THE(Nystose)
e iR| 7% P -
kR R.S.D. (%)
#Hwr  (n=h) 200 pg/mL 0.57
£ (n=b) % &% % (No.4) 2.75
L  (n=6) t& &% i (No.4) 2.02
i 'L (n=3) 10 pg/mL -
T E &2 (n=3) 30 ug/mL -
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(1) Firem e
7 e AAERE(Nystose) T 3977 4 w e F 92.1% > Ap $H1RF 1 £ 0.35%

# I~ TiE(Nystose)ifs 4o W JT

o |FPHE] 23R (e ®) PR | wicF | F0rieE | RSD.
2 (mg) | (mg) | (mg) | (%) (%) (%)
1 0.1 2.011 2.0 3.857 92.30
2 0.1 2.011 2.0 3.856 92.25
3 0.1 2.011 2.0 3.849 91.90 92.05 0.35
4 0.1 2.011 2.0 3.841 91.50
5 0.1 2.011 2.0 3.857 92.30

() 549 o Rx F T
10447 g8 % 42 7 £ RIS %G &)k = #77 » mfEniE(Nystose)
5 £ 5 1.962-3.818% o £ 7 4% EHA 4 A atdrENystose)sh 7 £
H i85 2.3% o IR R Bodd ok (Nystose)id 4 35 8 i 4 03 8000 (F %
% 16184) -

FA ST B A RS2 aHENystose)i § £

PO L B it 2 r(Nystose) PO B it 7(Nystose)
(No.) z (%) (No.) 5 £ (%)
1 (SC) 3.399 6 (SA1) 3.818
2 (NF) 2.598 7 (CAT) 3.442
3 (ST) 1.962 8 (CG) 2.158
4 (SG) 3.037 9 (ND2) 2.645
5 (SA1) 2.571 10 (ND3) 2.748
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(+-) 7 &% 9% F42 HPLC 4 % B3 et =
Bebpid B NI R E 10 pl 4k o 2 {7 HPLC 45 % B)3#
iR e

1. & 47 ¢ : Phenomenex Luna HILIC 200A Column (150 x 3.0 mm, 3 pm)
2. i 0.7 mL/min
3. 7 EATsR R B RI(ELSD):E# ¢ i§ & 80 °C
4. F it § (N2)imit: 1.6 L/min
5. FHIER 135°C
6. ;A ~% 1 10puL
7. HBEAp
R (min) z % (%) -k (%)
0 90 10
25 65 35
W
it 274 (Nystose)

Bl ~ 104+ % 98 % #12 HPLC 4y ¥ Rl3¥
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(+ =) =& mafdnE2. UPLC k& 45
R R 445 A sk b A T atoia(Nystose) 1 3 5 A i (]
- ) °

19.5 -
o AT (Nyst
i £ T stose

a 155 - Y )

— 135 - \4

11.5 - AM

9.5 ey
0 1 2 3 Minutes 4 5 6 7

W=~ atoiE(Nystose) i 2 5273 7% 2 UPLC & 17 ]

(=) 7 &% X & %2 UPLC & 47
G PR 444 5 A ST T BN K &7 atRThE(Nystose) s 4
(]%‘],\) o

20 -
18 -
16
14

@12
10
8_
6_
4 A ey

it 2 riE(Nystose)

Minutes

B~ 87 5% g 52 UPLC & 17 Bl
(+ 2 ) mrENystose)es + 38 ~ & 3 £ 25 8L
A3 3% 1 CaaHa021 5 Mol. Wt. © 666.59 5 mp : 134-135°C ; v ¢ S48 o

(3 ) atbhNystose)ii 1

HO
\ln.. O S I/"
gj\ oi
HO HO %
0 0”2\ "on
HO_ “on \ OH
> OH
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"‘ L : .7‘ “o : .!.S i .“-;..'-.- : l" ’:‘.‘ 3 .Zj‘ i.0 L) I ad
B4 ~ @ErE(Nystose)- 'H NMR B3 (D,0)
(L =) mEokENystose) 13C NMR B 3%
E5 : SEYERARRTNN1 S3REN
o3 S 1
|
an “
R ———..

Bl L ~ @tErE(Nystose):H C NMR B :#(D20)
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(+ ~) d#kE(Nystose): ESI-MS ) 3%

Nystose #76-80 RT: 0.75-0.77 AV: 2 NL: 1.20E7
T: FTMS + p ESI Full ms [200.0000-1000.0000]

1005

~
o

IRNNE]

[=2]

ll‘ﬂﬂﬁ%\\ﬁ‘l\

(o2

1l

»oa
o o

1l

338.2661

Relative Abundance

391.2838

W W A

366.2975

N

393.3083
421.3396

288.2530
268.?982

\

IJJ?IIlf‘r‘lllﬁT{llﬂ"{lll‘?\1

L]

4??12
200.1535
237.1095 488.247

532.3508

576.3767

250

300 350 400

450
m/z

500 550 600

689.2008

[M+Na]*
Sa

690.2134

684.2547
691.2154
647.5574

bk ey

650 700 750

Bl - ~ @ErE(Nystose):F ESI-MS B ¥

(+4 ) @terE(Nystose) FTIR B

o

i

L]

5T
a1t -
TR0 AN

IWAT 47

&
(2o %"

Lt AT

10 57—
1020 W 000. 15

Fa00
Wb jo1)

e

B+ - - atErkE(Nystose)s FTIR )%
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= ) @ErENystose)sd ~ B i F 4

2 HE(Nystose)

% = ~ mErENystose)snz ~ B § =4 (D0)?

position ou (600 MHz) dc (150 MHz)
Glu
1 5.30(d, 3.6) 92.4
2 3.41 (dd, 10.2, 3.6) 71.1
3 3.60-3.65 (m) 72.5
4 3.34(t,9.0) 69.1
5 3.68-3.74 (m) 72.4
6 3.66-3.71 (m) 60.0
Fru-1
I 3.55-3.64 (m) 60.3
2’ - 103.1
3 4.05 (d, 8.4) 76.7
4 3.98 (t, 8.4) 74.2
5 3.70-3.76 (m) 81.0%*
6’ 3.60-3.74 (m) 62.1*
Fru-2
1” 3.60-3.65 (m), 3.70-3.76 (m) 61.0
2” - 103.6
3” 4.14 (d, 8.4) 76.7
4” 3.92 (t, 8.4) 73.8
5” 3.70-3.76 (m) 81.1*
6” 3.60-3.74 (m) 62.1*
Fru-3
1 3.60-3.65 (m), 3.70-3.76 (m) 60.8
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2”’
3”’
4”’
5”’
6”’

4.09 (d, 8.4)
3.94 (t, 8.4)
3.70-3.76 (m)
3.60-3.74 (m)

103.0
77.4
74.4
81.1*
62.2"

% Multiplicity, J in Hz) in ppm. **interchangeable
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B & ¥ 4 Rubiaceae {24~ = #% X Morinda officinalis How 93z 13 o

T
e

B B

- 32
(-) # &3 (w22 1] (EaY #2352 522013)
—B ATk R 2.0g St B 25 mL 0 Acdie g 1 o] B
FA A JRiRIESEI I Adh4e e B I mL R 233
f& o TRtk &EBIR o
[P 2 2] (¢ B4 3 £ feFEL 2015)
— B ARG Rk 25g 4ce 25 mL o 4R 1P
FL A JRiRIESEI i Adh4e e B Il mL R 233
f& 0 TS R &R e
[57223] (A7 FHERESTP)Y
— B A EH R 05 g0 4 ? iR 20 mL AZE A AT 15 A
48 0 Wi PoRRITEHRSESBR -
(=) $HREER  PadrE(Nystose) ¥t RS 4 P R+ ImL 7 1.0

% oomg R o TR HBERE SRR
(=) # % +# HPTLCsilica gel 60 F2s4 » 10 cm x 10 cm ~ 20 cm x 10 cm
() B B &l [B@a 1] (L% 25 - % 20135 7 242 L

¥ 2015)
—U ¥ oL TR (812100
[ERH2] (A%7 FHEESTP)YV
—e e fig ok TR RAER (6:3:2102)

) B B # 10cmx10cm~20cm x10cm
(=) & B OEBHFELIG 15,4 F FRF > BFEEScm -
(=) B &WA 7 10%FfE ¢ fiEi% (H2SOL/EtOH TS) 7 15 » 105 C 4

BIEFES Fa o HT AT AL o
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S NEZEBZERBIR
@50 8 1 106/04/21
A ¥ A (RH) : 55%

B REMRT):28 T
[EmA2] (47 FHIEEHTP)—e feefig sk

3:2:2)

UL AREERR (6

S5 oy 21 g
1-2-3 it 274 (Nystose) (1.0 mg/mL) 1>2>5uL
4>5°6 a3 [F523 1] 2>5>8puL
7°8°9 g 3 [5523 2] 2>5>8puL
10> 1112 a3 [F532 3] 2>5>8uL

SEEREL SRR R AR R R T2 TS L SRR

AR ERPRGEE o wER [F5023])

AR R AT (Nystose) i 503 % 2 ul > e S5 [55272 3] 2 ul -
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ZBEARER

B %P P 106/04/24

i 5E A (RH) @ 48%

B RERT) 25 C
[Ema 1] (L7 #2524 2013; ¢ F4 A EfeRFL 2015)—° ¥ :
LT it T (8:2:0.1)
[52223) (A7 EHL8E5 TP )—HPTLC 10%Fifie 3R ¢ 47 2
k¥ (WETHE RAE S 0)

[EEA2)] (AE7 FHEESI N )—cfe ok 7@ kppm (6
3:2:2)

(5722 3] (A8 #HHEE 5T #)—HPTLC 10%Fifec fRE 4 47 2
kA ) (7 204 R 5 0.30)

1 : Blank

2 ¢ w274 (Nystose)
304 fmEIBR3
5t Spike

EHAE AR [FE 23] 2N o ra [ERHL2) BER T AR SARD A
ot AT R A EHREST P2 [EREH 2]
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T RENER

F %P 106/04/24

0 %% & (RH) © 48%

EREQRT):25 C
[ER#2] (Ap? FHERESIP)—e phofig k7 B kEpk (6
3:2:2)
[55202 3) (A BHEEYT [Fr22 3] (A7 FHELEYT
P )—HPTLC * ¢} (254 nm)# ! #)—HPTLC * ¢ (365 nm)# :!

(550 3] (Ak¢ FHEEST  [F302 3] (%" FHiEEsI
#)—HPTLC % ¢ /¥ 2 k& v P )—HPTLC % ¢ /% ¢} % (365 nm)H
g

1 : Blank

2 : mt#r#E(Nystose)
3:4 @B 3
5 : Spike
ERBEDI IS 10%Ff e fEE I 0T LERARRE B BRSSP
24k (Nystose) 2 5 5 g «

frt:

23



I~ &iRR

2% p P 106/04/25

10 $H% R (RH) @ 62%

B REQRT) 23 C
[BEH 2] (A7 EHFRESTP)—o e gk 7@k (6
3:2:2)
[52223) (457 EHEE5 T p)—HPTLC 10%Fifse i 5 ¢ 1567 Lk

1 Blank
2 it 2748 (Nystose) (1.0 mg/mL)
3-4 % &% % 1 (ND-2)
5°6 % 5% % 2 (ND-3)
78 & &% 7% 3 (NF)
910 5% % 4 (ND)
1112 ¥ &% % 5 (CA-1)
13 Spike (¥ &% i% 3)
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1 Blank
2 it 2748 (Nystose) (1.0 mg/mL)
3>4 ¥ &% % 6 (CG)
5:6 ¥ &% % 7 (SA-1)
78 ¥ &% ik 8 (SC)
910 ¥ 5% % 9 (SG)
1112 ¥ &% % 10 (S))
13 Spike (¥ &% i% 3)

AR AR T

25




