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 OE. ARGYRRENESAINME, KA+ AR A4 A A2 K (0DS) 34 R 28 L % 2
WERRE P ey 2k BRI ATE R &, SRl i B A0 A8 & 3% - v AT AT AT ] & B R (HPLC -Q -
TOF —MS/MS) *F 3 &7 49 = 3 B2 RS 4T T FAE | B B AT 2 o-F) 2 485 B 64 ) & 2t 47
T, 4REW, FHEEEZMHBRAETHHM10.20% 4852 T 75.01% , HPLC-Q-TOF -MS/MS
BRIET,GREZRRETROVAS FERAELKRTR LER AT LR FTHRR ERRA
HATAMAERNG 11 FEIRZFE RS, - R EHBFEHIPH ZELEREAN . ZHEREZRSHA
5 F ) K E 1C5, 7 (0. 040 £0. 160 ) mg/mL, &P 235 3 T PR Pt BT ok 48 | LA 7 sk Ris P 84
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T REIRER BT R R RN ST AR R 3 o X AR R AR
AR T B T A FH 2R R ARG I 7K S I8 X6 - 285
g S B MR G S 2 b R s b = W R 21k
B R MR S R 11, 605 mg/g'
I H oWy 5c g 48 S B R , V0 i SR v 2 B X B PR
KRB B PR

X U B v ) FH R A i PR, AR F 5 3l o
VDR =S IR VR T & 4 IR A 4L o =k R
B2, X AR 2 0 = R o i AT R AE RN
W T B X6 o7 28 0 T T 000 ) 355 1 R A T AN
VI EA A V0 R s (g 1E— 25 R B T e A1) FH A AR 3

1 HRS%

1.1 #ES5iH

YOI | i AR R O A R A F 5
B (o ilal) | 5 E Merck 23 A ; il 540 5 FHERIE 1+
J\BE LA A iR IRE (ODS - A —HG) |, Fi4% 50 wm .
FLAE 12 nm, HA YMC A ] ; Bl - 0 , i P &)
FAT PR A 5 o- A HE T B (BERERTR) | 55 Sigma
OS] WA HE - B-D- ML IR A5 A5 BT (pNPG ), B
Baf 7 T A PR A H]

1.2 (UF5EH

Acquity ™ ultra B SRR AH 54X, 52 E Waters
43 ; Triple TOFS600 * %1 & 47 B[] i 33 ( fic A H, 1o
FB TR, ESI) , £ [E AB SCIEX /A 7l ; Eppendorf
minispan % 2.0 #1, 78 [E Eppendorf 2 7] ; EPOCH2
AIBEARAY , 55 [ BioTek 22 H]

1.3 SLWH*E
1.3.1 A& =i megRIR

W58 1 VD ISR R R TR LE (ke/L)
1: 10 AARFL 80 95% L1, InFk el g 42 3 3 Ik,
PREBUGREE 70 °C ,BRK 1.5 h, i BB R AT IR . Kk
TR e 4, WIS VD U R, - 20 CR R
REE
1.3.2 R E=fmeg %

FRECUD R B 1. 0 ke, iIMA 2 L Z8187K ,60 °C /K
TN, S B DOV S5 R U8, e TR RIAS =k
FRALIR Y . BT 15 rO LR 6. 20 g, A H B3
IG5 ODS i B b 1.0: 1.5 $EAEIF T+
i R AU BEIAE AR 3 ~ 5 AR G 14

M8 20% 60% 80% 100% PRI AR ) — TP Pt
T (RBLEE 901 10) 422 BRI shAHMR A Fi K B0 /N R T4
FEVEE . WA oy, Ik 4, T8 s RIS AN [
QT LY/

1.3.3 R E=fmASE0nE

il A R VK SRR VE D 2 =GR & i, LASTHK
SRR bR AE S AE AN 547 nm FIEWOGREE 2
FbRAEINZE IR B R4 R =R Y

S3 MRRIBCT 4R 5 B8 R AN TR B 1 2H 43
10. 0 mg, M A/ H VS R ), PN TE K & e
A% 50 mL, AT 3 WOEATEEE, 0. 5 mL #
mn VR T B A T AR S 6 1,3 1 SRR
20,3 Oy AT IR B T KIS TR G, L
53X LA 1. 6 ml = 5RR , 1 )5 S92 A R
M5 % W RS - UK LRV 0. 4 mL, SCI5 4 Al
X} RZHIAAE 70 °CF W 15 min, B i SEE602H G RZH
A AIINA 8. 0 mL F18. 4 mL K ZFRZAE RN, T 547 nm
AEISEWCRE | FREE R AR A = iR & i,
1.3.4 HPLC-Q-TOF-MS/MS %3 &H% %
1.3.4. 1 WA

FREC =G R & i e =g B 4143 7.5 mg, 1 mL H
st K 5 U (AR LL 80: 20) AR5 , 3t 0. 45 um JENE
FHF Rk, {53 A Agilent SB C18 (250 mm x
4.6 mm,5 wm) , ¥ SN AH A B - 2K TR (R AR L8S:
15) , & FBEPE ML, Wi %~ 0. 8 mL/min, ¥ K
210 nm, #:{EM 30 C,
1.3.4.2  JRiG&MF

T, B IR B 550 ~ 600 °C 5 B
FURHLE A 4 500 ~5 500 V; FH5 TG m/z 100 ~ 1
500,
1.3.5 -] &) 88 3B dp ) B T

SMSCHR [ 25 ] MBI R, LR 4 s H
2 X HRAL R A RRE B aS AL, &5 RO IR R 1
H I 96 FLAR , BELHHEAT 3 UFATSE8 K
FREINATR) WML LR vl RN AR & 35 T TR
DiesH 37 C AR 10 min, fil A 50 pL 0.5 mmol/L
pNPG ¥R, 58 R 2], F 37 °C I 10 min, 5 J5 Al
A 50 pL 0.1 mol/L [ Na, CO, I M £ 1 2 R, 7E
405 nmifE K T W OB, iR (1) it B A A
ou- ) 2 A O 761 2% B 1G5,

- (Ac _AB) - (As _ASB)

i = A4

K1) A Z VARG RE A R R BEZH I '
JE AR RO A, MRE SR 2 O
1.4 HEE

BTS2 ¥ d A 3 IR, 45 R A + by
2, 225 0 FPES PR 1] Graph Pad 8.0 % {f i
17,2 K2R Origin 9. 0 3k,

x100% . (1)
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Tab.1 Design of enzyme activity inhibition experiment
VOB / ul =4 Xof BEZH G FESA B
Z R 20 20 0 0
ek 0 0 20 20
WERRZE MR 80 130 80 130
FEHA TR 50 0 50 0
pNPG 50 50 50 50
BRI TR 50 50 50 50

2 FHRE5HMH

2.1 DRRE=MGRHNEESSENELR
3T ODS I8 & AT 6 AR B 2 o7
SRl 4 R FL ~ Fo, Horh 209 W EEUERBLA F1 40

43 360% FEEGERG A F2 243 ;80% FHEESER A F3 41
g3 S BRI B S 43 ok 2 A AN TR B Y ey
o g Je B PR TR I @y o F4 414y, B JE et
TR AT R FS 7 ST - ERGR iAS 2 ) 41 o
H F6.,

DIFRUE S BB B (mg/mL) SR AR bR, G B
RS, LH bR ERR R, BB BIE RN y =
2.8358x-0.019,R* =0.998 8, Hy M. 315 b ol 2R i
BELL Y B =R S, Ak 2, Sl e
A =MEEAEY) 179. 12 g, B 6. 20 g HLAEY EAT I8
JEE NG, I R S R S F3 4141 0.51 ¢,
F4 257 1.75 g, H=ms R 1Y BT & 4 20 A il A
63.24% F175. 01% , Ui FH VD i SR v v i =il i 32 22
FE TP TE R AMEZH 23, ODS V3R B A 1T Pk v R
AL S YL R R R P 1T 4, A e i [al
e F4 2145 s ER IR N 51.30%

K2 EEA D =R

Tab.2 Triterpene acid contents in enriched components %
= HLEH Fi 2 F3 F4 Fs F6
10.20 £0. 17 41.27 £0.09 4.34 £0.13 13.50 £0. 07 63.24 £0. 10 75.01 £0. 06 10. 18 £0. 09 27.46 £0. 15

2.2 EHRBEEHES F4 HFEST
HI T F4 20 43 =R 7 a5 s, ORI HPLC -
Q-TOF -MS/MS X} & 4 J5 W 2H 73 ¥4 3E47 1 0 #r,

0.20
8.3209

0.15F

0.10[

I o7

6.0912
0.05F 26613

~0.05 1 1 1 1 1 I I
0

16.095 2

DN 2 RS S 1 s = R R e | BN T e B
mE L ME 2, Ho F4 2 i AR FES A 11
P =AY, 25 R W3R 3,

30.640 7

18.9452 21.4956
23.480 4

29.0617

2 4 6 8 10 12 14 16

1
18 20 22 24 26 28 30 32 34 36

/min

Bl 1 #4155 F4 19 HPLC 4387
Fig. 1 HPLC analysis of component F4

5 Scifinder 1 Reaxy £U4E FERE R, 4560 F
IR T R B 0 HEN AL A 2,
L&Y 1 1) m/z 487 (M-H)-m/z 469 (M-H,0) £ J&F
B, WA RN EY) 20,3B,24-— 2 JE-12-
Wi-28- 90k, XF L SCHk[26 ], fb &9 10 AT 11 K
22 ) SRR ST BRI AN AE SRR, 55 BIUR 2 B T AH AR
2 A HEZS [ 25 R0 B 52 0 38 B m/z 439 (M?-H,0) -
m/z 421 (M°-H,0) FE AR & ; I AE R AL &9

5% m/z 411 (M*-HCOOH)-m/z 393 (M*-H,0) Fll
m/z 455 (M’-HCOOH) -m/z 409 (M*-H,0) £ (%
J, A4 5105 5 11 [RIAHXE T A
2216, H EL AT M R A 2400 B, DALt , 346 5 4 4
RS G S AR RR., LA 6 ~9 till
MEFRFHXT 3 F BB N T 146, 454 SCHk[27 -30]
R B 0 A R HE h A = R, R A6 ~
9 S HIA AR R AR R IR IATAED)
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Fig.2 Total ion chromatogram of component F4
#3  HPLC-Q-TOF-MS/MS £fF4H /> F4 rh i) =HEHR
Tab.3 Triterpene acids from component F4 characterized by HPLC - Q-TOF -MS/MS
H'5 ((RER)/min SFTESTFUEIATLL  fhefal MS/MS W J W JJi fr Lt R kA
1 6.09 487.3422 C3H, O 487.3450 469.344 7 467.319 5 20,3B,24- = F K124 28- L TR R
2 8.32 471.3477 CyoHy O, 471.351 3 453.340 3 407.3332 FHTIR
3 13.17 471.3472 CaoH, 0, 471.3552 469. 858 4 193.071 3 3,24- T F S IR 125081
4 14.96 471.3472 C3oHys 04 471.3552 453.349 9 423.3289 1L 2
5 16.09 471.3472 CioHys 04 471.3552 339. 366 7 .255. 262 7 B2 R
6 17.53 617.3853 C39Hs, O 617.391 6 .193. 071 8 ,145. 029 0 AR -2 -0- ) - % - 7 5t e
7 18.94 617.3859 C3oHs, O 617.391 6 277.216 9 .145. 029 7 BB R IR -2-0-)7 - % - 7 5 B g
8 21.49 617.3859 C39Hs, Og 617.393 7 253.217 3 145.029 5 1A R -3-0- )5 2R X — 7 L Bk e
9 23.48 617.3859 C39Hs, O 617.3920.253.216 9 145. 029 8 BHP R -3-0-1 X -5 - F S HEER
10 29.06 455.360 1 C3oHyg 05 455.353 1 281.2341.143.900 0 .83. 026 6 FER TR
11 30. 64 455.360 1 CyHu05  455.353 1 412.2459 394.228 2 281.234 1 AESLIR
2.3 =HEERIREIAT - B A NEE BRI HITE S BT g7 F4 336 M B ok, 1C5, 1A 0. 040 mg/mL; Hyk

AN TR A2 23 A oo/ 260 W 1 I ) 1G5, I 5 45
RULF 4, W4 al 7 BRA > 105 A%
AT FE R X R BT W A, Vb R iR B W
Hr F2 ~ F6 293 o % Bl I HL AT B0 L (9410 71
W, AR 2 T B IR 2 BT R v, A

My F3,1C,, M 0. 047 mg/mL, H T4 F1 =
i PR 1 2k 7 S I T At 2 43 R b 4 o O P A
7 1C5, K F2. 000 mg/mL, 25 5 2 W | A [6] 41 43 *f
o) 5 WE Y I RO B0 RS MRS W R A R 2R
FHG

a4 R[RILLTX o A EDWEH B P 09 >4 ) e 12
Tab.4  Semi-inhibitory concentration of different components mg/mL
F1 2 F3 4 F5 F6 ikicy) T g

>2.000 £0.280 ™ 0.252 £0.260 ™ 0.047 £0. 170 ™

0.040 0. 160 ™

0.316 £0.070 ** 0. 166 0. 100 ™ 0. 147 £0.080 ** 1. 320 =0. 008

= FR 5 R P H A 22 R 3 (P <0.001)

AN

s 5

=A

3

F R =GR AL 5 W0 4R 22 R RS IR
SN . FELlifd B i 22 R AR IO T LA
MR, b TR OGRS 52 2%, A PP B /N A
NE AR R TER 22 | 2 5 3 MR 1975 e M1 28
P, AT BEAT AL B, B AR EEANRE I KR,
SECE BRI Y ARBFRCR Y ODS IR

VM2 AR ZE O AL 2 Ak, =38 24 D i s 2 AR
THEATRR VR, LAY BT R R, AR AR
XSRS PR LR =il R RSP EAA R
G eI, ODS g e P 5 ik SR FH A W B 3k A
ik BRE R TR IR R RC2E A TR AL, I HE R
T LR, ODS 3k By b A i J8 KT AR AR HG
P gk P It K R AT A B D, S B T AN )
PR S s, R %05k B RIFAIER
TEVEME S MAINE, S5 R K W . ODS WPk =
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AT VBCR I =B 4 GRAE SOHARSD o R B AR 5 PR 5 105

85 F4 0y —aERR i Ede = 3 1 75.01% , H
EA SR 58] 51.30% , [RIIF&S AW -
B 38 43 M X Fa 4150 B =i BR B4 A T RAE
GER LR FA HAY SR 1 MR =AY, =
B ODS ek H 96 108 325 Xof 0 2 458 /N O 3A =i 281k &
Y EAT B R SRR,

TF 5% A B0 AR HH A = R S A 40 X6 oo 265 A
FFEEEAT B I M, b RE SR AR X -8 2 M
TR 2 A 95 o, H 10, {1 0. 76 peg/ml,
BE® R R OM 5T R R A 1C, 0l R 114
1.27 pg/mL7 7 R eI F4 20 50 v 1 RE SRR |
BRI SR IR X 3 A TLER =5 X o7 2
FFREE PRI & 3% T EEAMER, A E T —
AR R E R SRR A IR TR W AL 4 %
ou- T 25 W T P 00 ) SIS 5 R IR A TR 1Y
P, E RN o A E T T A B0 R e
Haag | H T 20t R BT o , 2% 0 =R
B A W HL AT REAVORE PR N8 I 18 v e 05 P

S 3k
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Study on Enrichment and Characterization of Triterpene Acid and
Its a-Glycosidase Inhibitory Activity in Vitro from
Hippophae rhamnoides Fruit Pomace

SU Chenyu'??, HU Na'?, DONG Qi'?, WANG Honglun'?* "
(1. Northwest Institute of Plateau Biology/Key Laboratory of Tibetan Medicine Research ,
Chinese Academy of Sciences, Xining 810008, China;
2. Qinghai Provincial Key Laboratory of Tibetan Medicine Research, Xining 810008 , China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to improve the comprehensive utilization of Hippophae rhamnoides fruit pomace, a
method for enrichment of the triterpene acids from Hippophae Rhamnoides fruit pomace was established by
the octadecylsilyl (ODS) decompression elution, and the type of the triterpene acids were identified by
high performance liquid chromatography quadrupole-time-of-flight tandem mass spectrometry ( HPLC -Q -
TOF-MS/MS). Meanwhile, the a-glucosidase inhibitory affection of triterpene acids was evaluated in
vitro. The results showed that the concentration of triterpene acids increased from 10. 20% to 75.01%.
The results of HPLC — Q — TOF - MS/MS showed that 11 kinds of pentacyclic triterpenoids in the
component with the highest triterpenoid acid content were identified, including alphitolic acid, maslinic
acid, crosolic acid, oleanolic acid, ursolic acid and their derivatives. The inhibitory experiment of o-
glycosidase showed that the ICs, of the component with the highest triterpenoid acid content was (0. 040
+0.160) mg/mlL, and the activity was significantly higher than the positive control acarbose, indicating
triterpene acid from Hippophae Rhamnoide fruit pomace had the potential to reduce the postprandial blood
glucose levels of diabetic patients. This study confirmed that ODS decompression elution method was an
efficient triterpene acid enrichment method, which could provide certain theoretical basis and data

support for the comprehensive utilization of triterpene acids from Hippophae Rhamnoide fruit pomace.

Keywords : Hippophae rhamnoide fruit pomace; triterpene acid; enrichment and preparation; HPLC-Q -
TOF-MS/MS; a-glucosidase
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