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Abstract: Objective The procyanidins was researched as the main component of grape seed extract in the treatment of diarrhea.
Methods Grape seeds were crushed, roughly extracted, refined and then six parts were obtained after fractionation. Subsequently, a
diarrhea model was used to study the antidiarrheal effectiveness of all parts of the extract. In addition, the characteristics of the total
proanthocyanidin contents of active fractions, the mean degrees of polymerization, and the monomer composition were analyzed.
Results The polymeric procyanidins site F4 derived from grape seeds on stress diarrhea model had significant activity, while other
parts of the purification and the total extract did not have such effect. Conclusion F4 is nothing special compared with the total
proanthocyanidins and other parts on the monomer composition and the content of procyanidins, but in significantly difference on
the mean degree of polymerization. The results suggest that F4 shows antidiarrheal activity, and its specific was closely related to the
degree of polymerization.

Key words: grape seeds; proanthocyanidins; diarrhea; mean degree of polymerization

J7 4t 7 2 (proanthocyanidins) /& ¥ i -3-BE 247 T2 M LR AR B AR R G R G, )
AW S FL TR A DB FR, R ARR IR I R 4675 R AT T &MYt . ISR H 2 07 1 1 25 2

Weks BHEA : 2019-04-17

ESWE : RERTHIRITUH (12JCQNIC08700)

F—1EE : T, Lo, W R T o 2% . Tel: 18822183313 E-mail : 18822183313@163.com
VRS « 3, Tel: 13802027519 E-mail: houwb@tjipr.com



+ 1956 -

“assaai Drug Evaluation Research 4255 1087 2019410 B

TEE S BRAETE FAE N D ae eI R o oK & N TR
e A i AR R KRR R AL T 2 02 B 2 R R
(1% HE BESRVR , A 0 IR e B Gt L B ARG i A R X
=45 7 THT 45 2 Lt R4 (I PR L L AT 5t FDA
T 2012 FEAEHE BT 85— IR R R 251 22 A
JRAETE 2 20N = BE MR RS T HIV A G IS (1)
BIT

JRAET R ARG R T T Q0 % 55 2 i
LR sk A R R AE T R BN KRR . R
il , 1k DA R AR T 2 93 M R A IR 2, A0 AR T
1 3 S ARE 78 A7 5T B 9 5 9 AN B S 1 2 1)
T A R Y RIE R JE LS RERAEMMES
FEPE L AFAE — e AR AU, JE S 2 i3 AT PR AE F
i B PR 23 AT, BT DA A A 2R BT 24 1 OF k4 R R
P o AT AL LA K R AE T 2 N R AR SRIR, PR 1
HAe ks 7w e R AT s, B T A F R G R AT
RAEA AT AR AR 0 245 BRIE 17, R AR A
FUAEVE PR VA 2 10T &5 FF e R A6 Rl AT TR
B RS . AT IEIET =R G B (mDP) [
AR Z , B AT 32 ER A SR HE L E AT SR A A T
FEZAFBRE T ETPHREE. B kA
TIFST, AR BT 55 K F TRD R = 1 R il 3670, 7E AL &
BSEG T R SR b SRR T SR R A
B A 2 s 55 B 1) E
1 KMt
1.1 UEEEE

UV-1601 £ 4 73 G FEE T CH AR B A w] )
Agilent-1260 1= 250 AH €5 A (3 [H 2 FE1E A F]D 5
LCMS-IT-TOF (LC-30AD j#f /5 J& %% , SIL-30AC H 3]
HERESY , CTO-20A A4 , SPD-M20A PDA £l 25 ,
B NEE /NI D
1.2 MRS

WA AM I BEHkBRPAMARA
] 7 T AR D 5 AT SR U CR R T ORI R AR 2
YIS KA BRA A, 45 002-1412069-03 5 s Ji7 4%
R E 5 95.0%) 5 JL & &= (it 5 110877-
201203, Jii &40 $097.2%) . % )L 2T & (HL 5 110878-
200102, 5 53 %7 99.7%) L 27% R T RS (it
5 111987-201501, Jii & 73 %1 98.1%) 5 5+ [ &
it 24 i G S T A G I TR R ot R VR SR (U AR ) 24
IR AT HES S0340) 5 B 2K =) (o B4l , b3 Fi
BT AR 0 A IR A | s & B LR M
% Oy ATl , REE RS 44k T 7007 s AB-8 K AL
B Cra 2240 1)) s B3l | (ThermoFisher) s

(SN NG SN NN & S S SETE (BN
A FERHERH AR A .
1.3 #hi9

SD K i, SPF 2 , ¥4 7 & 300g 72 47, I H Jb 5t 4
TR SIS SN H AR A IR A\ s 7= VF il ik 5
SCXK (5)2012-0001.
2 FES%R
2.1 BENREEESREARYNHEMEENE

R RE A R BORLE (80 H ), SR 20 f5 5 70%
PRI A 9 75 OO0 2 R A R BEAT BRI, 15 R S IR
BEFEAFEEMR. BREFRNSTERHER
AR ERVED e . T IZ AN LR R RILA R
AT R AR 0 N R BUE AR, R LA
A3 DR e B AR I E 2 5 R e, R S
HH SR FH D U6 2 ) A 60 R SR BV CRn A6 T 25 & 47
9 95% ) AE Ayt B it o H R R R T 1) ol T AR
4 0.6 mg/mL ) fifi % ¥, 225 SCHR T 7 BNV IR AR
TN 2 o Ap I AR 3Kt DL PR I 1) b i > R P VA T, K
HE R T ik e WOG FE iR AR v 2t LS AT
RO EZIN59.9%, TR 9.09% .
22 BEEMFRBELEERMERYNES

RIS B Y S . R AB-8 KL s
BEATRE I, BL1:100 B KA fEA 3R Y, AR IEAT IR
Bt AKEEZE T . LL40% (1) L BERVELF , Bt 4 £5
FEARFR o USCEE A2 350 o7 e T R, ik s A< 4 T ), 15 31
AT S E AR T FORE I, R R TE T R E 4
P2 91.70%, AL IR N 41.6%
23 FHREEMNERFGEMRL
2.3.1  fEF N HPLC & 644 FIF 1a) 25 =
Ty 2% A S SN 5 DR AR T 2R P38 IR A B TR IR i AL
T, ZRIEICTE R =y Bl S RS R
BRI R AR - 2K =Wk . SR
Kennedy [1) 7775, DL B H%  1k 25 R 1] 15 0.1 mol/
L (1) $h 1R H B 73 W DAV VR E 1) 75 50 mig/mL [] 4%
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Fig.1 HPLC of phloroglucinol depolymerization reaction
product
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Table 1 Ascription of major peaks

K1 m/z

g 7= &R
[M+H] [M-H]
1 415.1021 413.0879 C,H,;0, JLAS - I2R =Ty
2 415.1016 413.0871 C,H,;0, FILAR-RIR =
3 291.0842 289.0715 CsH,,0, LR
4 567.1131 565.0983 CyH,0;5 FILRR B E T IRINE- 02K =5
5 291.0844 289.0711 CsH,,0, FKILKZE
6 443.0965 441.0809 C,H;;0, FILRRE TR
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Table 2 Relative correction factor of phloroglucinol procyanidin products and monomers

ey
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AH X 5T B 1E R F- A=280 nm

(H-JLF =

(—)-FILFE
(—)-FI)LFREE TR

(- LA F-A 2K =
(—)-F LA FR- A 2K =19
(—)-FJLRFREE FRREG-2K =%

1.00 1.00
1.00 1.00
0.32 0.48
0.94 0.94
0.94 0.94
0.27 0.41
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10 pL, 0 h); E-diluted five times with 0.1% ammonia (injected 10 uL, 6 h)
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Fig.2 Effects of different quenched conditions on the sepa-

ration of products
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Fig.3 Influence of different quenched conditions on mDP
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Table 3 Yield of various parts of grape seeds extract

through solvent fractionation

H L /% A 2 /%
F1 19.26 F5 6.62
F2 19.30 F6 3.71
F3 14.40 F7 6.62
F4 18.08
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Table 4 Influence of grape seeds extract on growth of body mass (T + s, n=5)

PR B K2/ %
4151
EADS 2R LIRS E¥ DR
X IR 3.60+1.09 4.60+0.98 5.27+1.22 7.1542.12
7Y —1.42+4.11" —2.2943.16% —2.55+3.56" —2.69+2.9%
Fl 2.06+5.02 3.41+4.63 2.47+6.85 1.70£6.73
F2 1.14+3.35 1.62+3.4 1.23+5.88 2.5445.31
F3 1.9543.95 2.00+3.66 3.48+5.31 3.2345.36
F4 2.1342.05 3.53+1.82" 4.3342.82" 4.87+3.14"
F5 2.7543.32 2.4443.58 2.92+4.51 2.99+5.03
F6 2.25+2.14 0.92+3.31 2.43+3.33 2.19+4.17
F7 3.24+3.72 1.64+4.68 2.59+4.27 2.47+4.15
it 12 BRL ot P 3.35+1.84° 4.42+2.19” 4.64+3.03" 5.30+3.99”
L A L P <<0.05 #P<<0.01 #¥P<<0.001 ; S5 B 4] FL 4% " P<<0.05 “"P<<0.01
#P <0.05 %P <0.01 #P<0.001 vs control group; "P < 0.05 P <0.01 vs model group
x5 BEMNRERIYMESEHNZm(ZT + 5, n=5)
Table 5 Influence of grape seeds extract on diarrhea index (r £ s, n=5)
5] V5 i #x
EADS H2R HIR AR
padii 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
it 3.04+0.80" 2.60+0.52% 2.42+1.01" 2.05+0.56™
Fl 3.17+0.72 2.2240.18 1.66+0.93 1.6120.64
F2 2.83+0.98 2.46+0.97 1.72+1.06 1.55+0.62
F3 2.91+1.05 2.55+1.22 1.56+0.79 1.46+0.60
F4 2.02+1.12 1.00+0.51" 0.53+0.41" 0.52+0.30"
F5 2.66+0.56 2.1340.50 1.5440.36 1.3440.75
F6 2.84+0.44 1.98+0.40 1.07+0.34° 1.27+0.37°
F7 1.98+0.79 2.00+0.86 1.43+0.75 1.37+0.70
it 1% DL it Jok 1.87+1.14 1.00+0.87" 0.45+0.28" 0.51+0.31""

5 B2 UL P<<0.001 s SRR ZH b AL "P<<0.05 "P<<0.01 *"P<0.001
##P < 0.001 vs control group; "P < 0.05 P <0.01 ""P < 0.001 vs model group
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F6 AREMFEZRNMA mDP
Table 6 mDP of different parts and each step extract

FF mDP FE i mDP
F1 1.59 F6 2.13
F2 7.67 F7 7.76
F3 6.41 SFAEE F Y 3.90
F4 5.13 SR F R 3.83
F5 3.23

L 7% 2R TRV VB AR ] % = B L 2% 3K 0] IEE ot ok

i, R E AR E , LUK R 36 0RE 2 25 4 0.2 mg/mL (1)
W PRI % R 2.5 1 U R SR v R
i IR AAR R 5 A 25 R B N I (RS 2 mL, BAZK #f
FEE A E 10 mL, BI1 o 8] 2K =1 n sl B SR A 75
BRI ARG R AR 1 R SR SCRR R E . %
ARG EENRT. HTFIAGETHE, TiEHE
MR- & LN BIEH R 58, NIMEMRE F7
VSRR FEAR , R /NER 4 5 ) 28 =W AT OB, = 8
FER D, TOVE AL S I AR 2RI

R7 TREMIINE SR BAEARMIESR

Table 7 Monomer composition on different parts and each step extract

FE ILEE /% RILEERY% RILFREE TR % SE/Y% RRIETT F /%
F1 21.5 34.5 9.9 65.9 103.8
F2 9.8 18.9 1.8 30.5 37.3
F3 12.4 34.0 5.1 51.5 95.8
F4 9.7 35.1 6.8 51.6 94.7
F5 8.3 31.5 6.3 46.1 89.5
F6 5.9 25.9 5.3 37.1 65.2
RS AEE FZ Y 4.9 24.0 3.9 32.8 59.9
SR AETE FORE 1 10.6 322 7.4 50.2 91.7

3 g

W1 175 23PN B, SR VR T4 28 FF 1) 22 5K
JEAE T 2 0L FA X R R V5 B A A 5 25 v L 1
oAt Al A AL AT SR Y I TR o F4 SRALLE
BRI T R AR ARME & LSRR = &H
fh A A L e 2 7 BT R G E L2573
5, R W FAFRAL I 1L V5 6 M 5 AR 2 R A E % V)
G KRBT TR ST, SR T KRl v 36 25 )
& B 5 Croton lechleri B [ v 1) [ A8 5 &= 1R X
W) (Crofelemer) %f 2 Fft K] 28 5] k2 ¥ R Ik e v 1 V5 A
AHEERYS . 5EE R E =ML, 5
B EESE, i LEE T ILAAEM
REBTILERZRNEY, MEEEESILERRIL
REMEILRER3-0-K B TFIREG: B — 71, &
75 U (B BB 1 77 202K AL, Crofelemer PA C4-C8
BN B R AEE R A C4-C8 XA C4-C6
EH . FREEH R RN, FAEE R ILETEEZ S
A ZH B 5 T 5 /0N T 52 45 ) B G e SR BE K
B 5 T (1 T BB B K

AR SR TR) 2R = Ty A 502 5 1) T3 R B
JE 5 AR A5 FH 370 2 e R0 5 i I 5 L Ath L A% R
F 5 A VLA S 755 Ak 2R 77 ) 22 ) S ) Ak R 1) ¢
At A R A R X 2R A A TR R B A B

Z I8 SR AR S AR K, LA R R R AL R
PEZAE R e MR 22, SRR JR) S K B B A VR
KAk, wT i RO E 2 R . DRI, AR R 2
AT PRSP ) R, )5 SR 908 7 R RS
175 J7 M B I Ik BEL 2 AT &5 7 RSP 35 5 FE B D
E BUE N AR IE

PR, 2 RIEAEH = E NN AR
T3 38 (CFTR I CaCCO (1) #1171 & % 4E FHY . fH
SEHE 6 2 KPR E A FE I IR AE TS R T Be ) 2 Fi
FC R 51 B S # A VR IT AR IR R SR 2 M i
75 A Y g5 5 AN L0k V5 35 M, DABE il PR &

H 0, & R LT R AEEME R 24
HEBLAA TR S5 5 T, W AN R R A R A Oy
IF) 22 S5 I T b, A58 v R AR R AR T 3= &
Foph kIR ) SR TETE R — P R AR AE i i .
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