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Effect of solvent polarity on composition, in vitro hypoglycemic and
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WANG Xu', KONG Zhigiang', ZHAO Yuhong'**
(1. School of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China; 2. Key Laboratory of Forest Food
Resources Utilization of Heilongjiang Province, Harbin 150040, Heilongjiang, China )

Abstract: Active components were extracted from seabuckthorn residue by solvents with different polarity
via ultrasonic assistance, and identified by ultra-high performance liquid chromatography tandem
quadrupole electrostatic field orbital trap high resolution mass spectrometry (UPLC-Q-Orbitrap HRMS),
followed by evaluation of their content and in vitro hypoglycemic and hypolipidemic activities to explore
the influence of solvent polarity. The results showed that solvent polarity had significant effect on
extraction yield of extracts, and their hypoglycemic and hypolipidemic performance. Highest yield of
extract was obtained using volume fraction 60% aqueous ethanol (denoted as 60% ethanol, the same below),
while extract from fruit residue by 60% ethanol had the highest total polyphenol content [(11.08+0.29)
mg/g], total flavonoids content [(6.49+0.17) mg/g] and proanthocyanidin content [(6.58+ 0.20) mg/g]. The
total polyphenol content [(25.70+0.18) mg/g] in extract from seed residue by 80% ethanol was the highest,
and the total flavonoids content [(18.254+0.19) mg/g] and proanthocyanidins content [(26.98+0.26) mg/g] in
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extract by acetone were the highest. Extracts from seabuckthorn fruit and seed residue by acetone displayed

best inhibitory activities for a-glucosidase and a-amylase. Extracts from seed residue by 80% ethanol and

from fruit residue by 60% ethanol exhibited best binding ability to sodium glycinate and sodium

taurocholate. It was also found that procyanidins were the main contributors to the in vitro hypoglycemic

and hypolipidemic activities, and the total polyphenols in fruit residue extract were significantly correlated

with hypolipidemic capacity. A total of 37 compounds, mainly flavonoids and terpenes, identified.

Key words: seabuckthorn residue; active ingredient; hypoglycemic; hypolipidemic; modernization

technology of traditional Chinese medicines
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Table 1 Extraction yield, total polyphenols, total flavonoids and proanthocyanidin contens of seabuckthorn fruit and seed
residue with different solvents
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Fig. 1 Effect of different solvent extracts from seabuckthorn
fruit residue (a) and seed residue (b) on the
inhibition rate of a-glucosidase
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Fig. 2 Effect of different solvent extracts from seabuckthorn
fruit residue (a) and seed residue (b) on the
inhibition rate of a-amylase

H 2R 2 B AT, AP DI B O XT o-VE #
A R A HIAE R, H 1Cs 2h(0.18+0.03) g/L, HiK
g R ECY) ((0.20+0.01) g/L ) o XM HE, A
i $2 BRI X T A9 il 0 o1 336 1 e e, LUK 80% 2.
BRI . QNETITA, KPR o-JE M A FR 5%
ARG, Jrh, PNEREEEY) 1Cs, 24(0.18+0.03) g/L
S Bl BE ICso ((0.07+£0.01) g/L ) MY, EZLH; .
S VTR Jir A T 28 S0 PR 0 IO D T R Y A )
oS R, SR PR T DA i KA ELAE
551G VAT 5B 7145 A ] a-VE RS BTG, X 5 %)
o) 26 T A A 00 4 AR ALY LASANO %P
KI, USRI A B P B BN oD 3 D
HiliE PR, X S AR AR —E



55010

EONR, S B X U R I 2 R R R AR M L I AR S 1 5 )

* 2065 ¢

2 VPRI FURFE A R R0 S IO Y o7 280 B 1T T
A o= E 453 TR 1410 1 BE T A9 1Cs0
Table 2 ICso of inhibitory activity of a-glucosidase and
o-amylase of different solvent extracts from
seabuckthorn fruit and seed residue

o~ 88 1Cs0/(g/L) o-TER i 1Cso/(g/L)

At Kt At ¥t
5.78+0.09%" 0.74+0.06"¢ 13.54+0.13%"  9.65+0.09"
FH i 3.62+0.055%8  0.16+0.01*" 2.75£0.06™ 0.20+0.01°
20%Z. W 9.08+0.06  4.04+0.07*"  5.60+0.19%" 2.96+0.03"
40%Z. M 5.48+0.04%" 0.31£0.03%° 4.1120.21%¢ 1.90+0.14
60%Z. W 2.04£0.02% 0.13£0.02*°  3.76+0.05"" 1.49+0.05"°
80%Z. M 2.66+£0.04% 0.29+0.03%°  2.60+0.125*° 0.52+0.08"°
ToKZEE 2.90£0.03% 0.30+0.05¢  3.03+0.06%¢ 0.96+0.01*¢
AT 1.2740.01%° 0.06+0.01*  2.41+0.11%" 0.18+0.03"°
IE T 5.43£0.03%" 4.17£0.10%  5.59+0.15%" 2.80+0.09"¢
LIRZWE  3.22+0.07%" 2.14+0.09° 3.31£0.07%¢ 1.58+0.03"¢
Baf - I M 0.05+0° 0.07+0.01°
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Fig. 3  Effect of different solvent extracts from seabuckthorn

fruit and seed residue on the binding ability of
sodium glycylcholate
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Fig. 4 Effect of different solvent extracts from seabuckthorn
fruit and seed residue on the binding ability of
sodium taurocholate

HPE 4 mIRL, BrAr SR BC A — 19 A R IR R
PSS RE S o 5 H R MRRRENES & S A RA L, KF
i 4 B O 3 LR A S Y BT T R 25 A e
J1o XFFERVE, 80%CBEAR Y5 F AR R 1 R
AEGRIESERES, HUCHNERSERY) (56.37%) .
SRIMTXS TR KDL, 60% £ B4 Uy 4 B fIH 1R #h 235
BREE . _HMEIRIE, BT RSN
R, 3 AT RE SR Y T AN [R50 X 3 A 1 0 o
FEPCICRAA]

X L 73 BB 95 1 7l P -5 A AR PR 4k Y
ZiARETy, (RHEA AR AR M TE I8 P AR,
JUFE v L[ P PR e £ 2 R REL R B, AR A P AL
[[Ean s G IRV €S SERTE s



* 2066 *

A% 4m 4 T FINE CHEMICALS

%39 %

24 EEMRS SESMNEDYE, M ASEERIE X
S
XU SR T S By SRR A R
G AN MR | R IR S AT AR S T
SERME 5 PR .

1.0

a ‘E\gm HE® 0.63 0.10 012 030 094 0.76 0. 8

,EI,'\ ﬁm . HEE 042 037 -0.11 0.56 0.26 0 . 6

JEZEE@E? FHHR -021 003 011 032 gg

a-ﬁiﬁ}% a-TENE 0.66 030 056 0
a'ﬁ%ﬁzﬁ:% . AR 051 061 _82
4:@: EB@‘W‘] . BRI 0.78 _06
-~ —0.8
H | pEU]

Hamms| @ . o8

b E&%Eﬁ BEm 021 059 050 055 083 088 (l)g

‘E\ﬁm ] 060 056 07 002 004 0.6

E%ﬁ? ) o) | meEE 078 096 on 059 g;

a'ﬁ%% . aYERm 077 049 045 0
—0.2
[ a-’ 0.61 ).

ﬁ@ﬁ:ﬁ:% . . . Ei’lﬁ‘il 053 04
tFﬁﬁ H_E.@ﬁ;‘] ‘ ‘ \'\/ RS | 097 —0.6
HEER s | [ 0-8
® @ %

e M RRLE (p=0.01) MBFEHL; *FRTE (p=0.05) BF

Ao

K5 Ve (a) FAFA (b) ANFEFERISEEE MR

E R SRS . R AR R AR DG BT

Fig. 5 Correlation analysis between active ingredient content
of different solvent extracts from seabuckthorn fruit
(a) and seed residue (b) and their hypoglycemic and
hyperlipidemia activities in vitro
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Fig. 6 Total ion flow diagrams of extracts from seabuckthorn
fruit residue (a) and seed residue (b)

3 WbuE R A8 ) UPLC-Q-Orbitrap HRMS 734t
Table 3 UPLC-Q-Orbitrap HRMS analysis of chemical components of seabuckthorn residue extracts

x5 F5 AW 4T RTUmin 0T8Tk Y i (MS/MS) SRk ff i
MR 1 ZEHEER  C/H,Os 0.895  174.0521[M-H] 93.03322, 61.01736, 65.03804, 97.77923, 132.06982, 57.16842 + o+
2 7 CHpOs 1154 192.0625[M-H]™ 93.03325, 85.02868, 59.01222, 67.01736, 57.03307, 108.02022, + +
191.05440
3 HHER  CgHgO, 4.581  168.0412[M-H]™ 65.00170, 67.43186, 81.79740, 136.16858 + o+

4 XHEEM CoHsO;  5.356

164.0461[M-H]" 93.03307, 114.04916, 65.03807, 107.03333, 84.26676, 136.43622 +  +




5510 1 EOJB, S TR VD R B O 2H 0 (A M I L L T 5 * 2067 -

%k 3
zxHl 7S HEY ¥ RT/min WO 7T IE TERHE R (MS/MS) Heite A i
5 REREm CaH0s  8.866 332.1779[M+H]" 355.18390, 355.21194, 62.98235 -+
6 mMERR CoH0, 9.206 180.0314[M+H]" 94.04955, 92.02609, 63.02395, 135.04405, +  +
133.02837, 163.03899
7 BETER C;HO0s 9.797 170.0215[M+H]™ 125.70450 + o+
TR 8 JLAEK C15H,,04 4.223 290.0792[M-H]™ 109.02794, 123.04398, 257.39377,257.99954 +  +
9 I ZW-3-0-2F W CiHaOx  5.161 756.5931[M+H]"  347.09424, 779.19873, 633.14276 -+
-7-O- M HE
10 REEE3-0-48% CxsHnO,  5.869 624.1695[M-H]~ 313.03497, 315.05048, 460.09946, 623.15692 -  +
Bi-7-0- ZEREH
11 —EHiE CisHi20s  6.324 320.0533[M—H]" 65.00166, 73.30843, 114.72635, 63.02243 + -
12 REZEE3-0-Fk  CxsHnO, 6342 624.1695[M-H]~ 315.05118, 299.01901, 314.04324, 300.02713, +  +
L 271.02448
13 REZEE3-0-%4 CpHnOn 6351 478.0932[M+H]" 501.10001 o+
BEH
14 e CisHi 00,  6.973 302.0427[M-H]~ 65.00182, 63.02257, 93.03322, 121.02815, +  +
151.00186
15 Mg % C15H,,0s 7.004 272.0686[M-H]~ 119.04878, 65.00184 + o+
16 |2 CisH 005 7.385 286.0479[M-H]~ 285.04041, 117.03300, 93.03333, 65.00175, +  +
136.38341, 165.27867, 257.94962
17 REzZ=% CiHp0;  7.443 316.0579[M-H]~ 63.02259, 65.00185, 300.02756, 163.00281, +  +
83.01233, 108.02029
18 B G CyH»050  7.603 446.1029[M+H]"  469.11020 + o+
19 JFAEE#E Al C3H01,  9.295 576.1261[M+H]" 599.11505 + o+
20 HEHHE CisH,05 5239 304.1286[M+H]" 305.13437, 287.12408 -+
21 HEkm CsHyO4  5.708 470.3351[M+H]"  453.34290, 114.09150, 435.33234, 209.16470, + -+
96.08114
22 FHHE CisHis0;  8.053 246.1231[M+H]" 247.17773, 64.97800, 208.88326, 117.50542, —  +
258.04514
23 AT EAT C30Ha505 8.208 504.3453[M-H]" 503.33749, 485.32697 + o+
24 BELER C30Hy505 8.886 488.3485[M+H]" 511.38396 + o+
25 2A19A-— 3k CsHisOs  9.035 488.3486[M-H]~ 487.34271, 469.33197 o+
26 28-¥AE-3-4fLFF  CaoHiOs  9.044 470.3289[M+H]" 119.08575, 201.16359, 189.16362, 107.08579, +  +
B 245 -29- % 95.08598, 145.10112
27 FI¥ K@ C30Hy50,4 9.312 472.3535[M-H]" 471.34735, 453.33752 + o+
28 22 BEE3AAEF CaoHaOs  9.608 470.3396[M-H]~ 423.32672, 469.33188 + -
B -12-075-29-1R
29 3 4AR-12-45-28- CyoHiOs  9.675 454.3442[M+H]"  189.16356, 95.08589, 203.17924, 409.34607, +  +
SO 119.08562, 107.08580
30 Fits R C20H3005 9.799 340.1987[M+H]" 341.20605 -+
31 2A-BRILSFHURR C30Hy50,4 9.878 472.3536[M+H]* 471.34753 + 4+
32 SREURR C3Hyi05 10315 472.3535[M-H]~ 455.35287 + o+
33 3-&MR-12-04-28- CyHyO;  10.474 454.3445[M-H]" 453.33673, 112.98416 + -
LEPiN
FOE 34 6-EW C7Hy04  8.558 294.1831[M-H]~ 148.05170, 205.12248, 221.15419, 220.14639, -  +
177.09146
35 REEFER CyH40;3 10.627 162.0315[M+H]"  91.97873, 119.30243, 122.26544, 136.48463  —  +
5 T 36 KEHEEB C30Hs003 9.718 458.3578[M+H]" 481.36456 + -
37 HHEE CoHiO 12,518 412.3701[M+H]"  109.06500, 97.06516, 413.37741 -+

T RT FPREEEIE],  “+7 8RN BEmsy, =" KRG EHZE .
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