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Abstract: Objective To discover and isolate a novel type of nano-components in Granati Pericarpium Carbonisatum (GPC), and
evaluate its antidiarrheal effect through animal experiments. Methods The Shiliupi (Granati Pericarpium) was carbonized by
high-temperature pyrolysis, and the carbonized products were extracted, filtered and separated to obtain a novel type of water-soluble
nano-components, named GPC-NCs. GPC-NCs were characterized by transmission electron microscopy, high resolution
transmission electron microscopy, Fourier transform infrared spectroscopy, ultraviolet spectroscopy, fluorescence spectroscopy, high
performance liquid chromatography, X-ray photoelectron spectroscopy and X-ray diffraction. The mouse diarrhea models were used
to observe the mouse diarrhea index, diarrhea incubation period and intestinal transit function to evaluate and confirm the
antidiarrheal effect of GPC-NCs. Results The GPC-NCs separated from the GPC were quasi-spherical in shape, with a uniform
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particle size distribution of 1.2—2.3 nm, a lattice spacing of 0.321 nm, and a fluorescence quantum yield of 0.45%. GPC-NCs could

reduce the diarrhea index and the incubation period of diarrhea in mice, and had an antagonistic effect on small intestinal

hypermotility caused by senna decoction. Conclusion These results indicate the significant antidiarrheal effect of GPC-NCs not

only provides a new idea for the material basis study of GPC, but also provides new insights for the potential biomedical and

healthcare applications of GPC-NCs in the field of antidiarrheal.

Key words: Granati Pericarpium Carbonisatum; pyrolysis; nano-components; characterization; GPC-NCs; antidiarrheal,
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HITHD, RT3 GPC-NCs ¥kl Fra e et
RIE AT 0.22 um fFLIEME T

ARSI FP R RO B DOCR FH DU e 3R - A
MEFIRCIES, HahEFEas; ik Reliasil-Cis 4
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NCs Wl IERE RN F IR, XE—E
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b

a-TEM B b-kif2 50 4ildl  c-HR-TEM & d-XRD 3%
a-TEM images b-histogram depicting particle size distribution ¢-HR-TEM image d-XRD pattern
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Fig.2 Microstructure diagrams of GPC-NCs
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1-a KB GPC-NCs [ 4% 25 AT v 0., il [R) B
9 0.321 nm. 54b, FIFH X SHERAT A5 087
GPC-NCs W B F7E MM R, MWE 2-d &
AT DO 52 Bl — AN S8 S S AR AT S 0, AT 5 A R
20=26.603°, LTV, AZATH A EE R
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2 BH 15 P TG R T B Bk 45 46 T 4 B PR 21221, GPC-NCs
ff) XRD #4734 5 2 HR-TEM (¥R 45 SR 3 Ay
Hrs T EPIE 749K Bk 35 —FeE Pk

Ht—PW5 GPC-NCs [FYe2=Mm. Wi 3-a
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Fig.3 Spectral characteristics diagrams of GPC-NCs

380 nm ALt 1 AR, X ATRER BT A A
KiE C=C MM~ AEILPEER, AfimkaeE
7B, A AR 23, GPC-NCs IR EHEIE EoR,
FERUR A 348 nm HITE LT, SR RSN 450
nm (B 3-b). HBRERZE T1EA NCs 1EKIEFR 1)
S, R AR RO 348 nm T GPC-
NCs 1 FQY 7 0.45%. FHLLAMEREE (B 3-¢) il
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W WAL UG 12 7 ] BE & A5 -C-O-C- 24251, 1] DALAS
GPC-NCs R A FEE. REMNRESE TR,
FIH X HHERE TR kit — B 7 GPC-
NCs PR H A TCE 73T WK 4-a 7R, 284.8
399.61. 532.69 eV A BRI, KHZET HE
B C(68.4%)+ 0(28.08%) LA /b HE ) N (3.52%)
JTCERH M. Cls ik (B 4-b) TR 284.73. 285.80
eV2 Mg, 524NN C-N. C=0. Ols itk (&
4-¢) foR 531.44. 533.08 eV 2 P&, HZ XN N
C-0. 0-C=0. Nls i (K& 4-d) &R 399.59.
401.70 eV 2 NME, 5Z XN C-N-C. (C)3-NI2o271,

SEIGZE R 5 FT-IR RA4E—#, FT-IR F1 XPS 43
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VAR T & A5 AU B Re I 206 s g RS,
3.2 LR

FIH /N RIS RO E/NR IS R4 IEIEHE

PRIAAN N TE AL 4 D) Be K VPN GPC-NCs [ 1IEVS A,
M 1 Fa LA, SEEBAAE L, BHEZ54H . GPC-
NCs @7 =X AEYE A B EHHIER . GPC-NCs
L RFIEHBEA e, HEERBERSR
TR (P<<0.05. 0.01). MIETEEARI E (£ D
i, SR, FHMEZGAH X GPC-NCs &
i EH R REMRITRL, KAEHB AT —E
W7, HHZEREASEE L (P<0.01),

IR 28 v HE k22 ok W52 /N B T8 32 i T e A
Rell e IR L2 VS 3508, |k 1 el LR |,
LR A LA, AR/ B SRy T R R 0 i
Permr, UFBHARSEIRIE BT, 45 R EA G R
SRR ML, P 2541 ) GPC-NCs {7541
WREYE A B EMHIEA, GPC-NCs -~ HiflEd
WEA T, HHEFEERIFEE Y (P<
0.05. 0.01), XEESLIGZE K], GPC-NCs X T
5 KRR i 51 R ) /) BRUIR VS A2 B IR B v
JT R, GPC-NCs RIFEILTE/EH LTt T —5
(SR80 77 1]
4 e

KHALISR,  Hr e R 24 IR AT 58 2 A — B2 b afi,
XS5 ERAERCEVIFI . SR, X259 m A3
JE R ARA R @ AT T, ABREAHIES T 9
KR I3 R IR 25 RAE LN E - I R L A2, A
A % B T 1) FH 5 1 e OV 47 B B3 A o 3148 ¢ 24 1l
FHHAUKER S, FFUE TR LGRS BA R
U (1 1 2 KR

BEAh, A AR ELZRAIE B T R 2590 K SRR 43 1)
HoAZGBE M, i REEFSRIUNAKR B B
BHRAE B, = = AL & BI9K SRR sr BA B I
BEAE B3I, FRSR AN K 2 o HAG Bt e R I



+ 1340 - PER 2021438 B52% HS5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

01
a Cls s C 1s: 68.40%
O 1s: 28.08%

N 1s:3.52%

@N\‘J\*

T T T T T T
0 200 400 600 800 1000 1200
Zitrtit/eV

c —O0 s
Fitting

—C0
0-C=0

A —Cls
\ Fitting
C=0
C-N

280 282 284 288 290 292

286
diEfie/eV
d —N s
Fitting
——C-N-C
(C)»xN

526

528 530 532 534 536 538 392 396

4
i Ghit/eV it htleV

a-GPC-NCs JERIEE] bt % d-&
a-XPS spectra of GPC-NCs b-C1s ¢-Ols d-Nls

4 ET X HEABETFREEIHIEAR (XPS) A GPC-NCs REEFFMITRAM S
Fig. 4 Surface composition and elemental analysis of GPC-NCs by XPS

*1 NRIESEY. EEERYMZEERIIESER (Xts,n=9)

Table 1 Mouse diarrhea index, diarrhea incubation period and intestinal transit function experiment (X £ S, n=9)

15 7 & /(mg-kg ™) G5 a %L J5 75 AR 3 /min YT HEREER /%
pagit - - - 90.82+0.11
et 4000 1.16+0.25 158.75+12.93 98.15+0.04*
FH 4424 2 0.60%+0.23" 108.20+11.63* 83.9740.06™
GPC-NCs 7.2 0.74+0.25" 115.004+8.93" 90.56£0.06"

3.6 0.83+0.21° 120.25+8.93** 90.90+£0.05"
1.8 0.87+0.18" 127.40%13.62* 83.23+0.07**

HRALEE: "P<0.05 TP<0.01; SXFEELALE: "P<0.05
"P<0.05 *P<0.01 vs model group; P < 0.05 vs control group

Jo KRS ROIE TERYSE . PRI, SR SEmT s B E T

FREMRD. FUTRM, SIRIREEE R R

24 1B Y LA ) A 28 BRI AR F

AR BRI — ARG R 25, (EIRIRIR T IS
ISR I3 A IS AR P52, ABHIE PR R AN
o DMERBE S MR G B33 K
TR /NI F RAREAT R BOR B A S T, (B4 210

(R A B4 . BRI 20 78 NAK S BE#R 7R T
A EVIEERZGEAE L, JE R T A AT AT
T FESEIAIN, ROS AR BOKBRAILE, AR
BERKIRIBAT FOICIR XU WIE AT RE P 2
THE
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P, RH HPLC V=X A B SE AT GPC-NCs 1)
5 oy AT T B 9T . GPC-NCs I RT R 28 A
W F RS S AR A o
SR, HPLC 25BN, XL/ NI R A Al A
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NCs & —FiE T F N 045%HBARAE 1.2~
2.3 nm HISRERIERRL, R EHEARIEE, RIE &
FREEEVEREA], WA B A R A A
T

PR IG A R K] GPC-NCs HA 3% 1ILTERL
R, AWFF XS GPC-NCs 1 1EVEEVERIRIE VAN,
5 B HE— 0 I TR 19 B X 4 ) B IR 2 IR )
TELENL o (HR AR SIS TR KR BT B K
BRI FL A YE IS UE B, AR R R A Aty
IR HIM B LR AL TR B A . XA A
8 B2 IR P o A e AR T — AN R, oA
GPC-NCs £ 155 U8 IR 75 A2 P 1= 27 AR T fR fidk
NS TR W, FEAARRM RN E T
R S () Al

FBAR ALY EAREEF SR
BE 0k
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