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Changes in chemical composition and medicinal effect of Mume Fructus before
and after charcoal frying and its principle of hemostasis
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Abstract: Objective To elucidate the concoction principle of fried charcoal of Wumei (Mume Fructus) by investigating the changes
of chemical composition and medicinal effect before and after fried charcoal. Methods The chemical constituents of Mume Fructus
before and after charcoal frying were identified by liquid mass spectrometry and analyzed by multivariate statistical analysis, and the
changes in the medicinal effects of Mume Fructus before and after charcoal frying were studied by intestinal propulsion and tail break
experiments in mice. Results The results showed significant differences in the chemical composition of Mume Fructus before and
after charcoal frying, and orthogonal partial least-squares discriminant analysis (OPLS-DA) clustered the chemical composition of
Mume Fructus and Wumeitan (Mume Fructus Carbonisata) into two groups and labeled six major differential components. Among
them, acid citrate dextrose (ACD) had an anticoagulant effect. The results of pharmacological experiments showed that both the
aqueous decoction of Mume Fructus and the aqueous decoction of Mume Fructus Carbonisata had an astringent effect, and the fried
charcoal of Mume Fructus produced a haemostatic effect, with the active site of the haemostatic effect being mainly the large molecular
weight substances in the dialysis bag. Conclusion Both Mume Fructus and Mume Fructus Carbonisata have astringent effects, and
the haemostatic effect of Mume Fructus Carbonisata may be related to its reduced content of components such as ACD and the large
molecular weight substances produced after frying.

Key words: Mume Fructus; Mume Fructus Carbonisata; charcoal medicine to stop bleeding; principle of concoction; orthogonal

partial least squares discriminant analysis
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HIRBHE AR A FA1104 BB FRF, FiESRT
BHEEAER AR AR ; HH-S6A A HEAEIR KA,

LB AU A PR AR ; SHB-TIA BUEIF KA
ZHETE, FERERRESHRAF; Thermo
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G220 ! TEM, ZE[H FEI A,
1.2 MR

O (i al, S F22M8G206) [ 3
Fisher A#F]; FR (faifal, b5 214911) WH %
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20210915 W H bifg 22 e kAR R A 7D
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(hemocoagulase for injector, HI) 14 H b 5 IEFEAEY)
BHEHR A

FLULE 6 L HFFE S (MF1~MF6), Zdb5irh
e 24 K545 ) H 8042 % 8 3% R A J@ i ig P
mume (Sieb.) Sieb. et Zucc. [T IT AR SL, i
MAEENE 1. 6 SN (MF1I~MF6) £
150~180 C Fi&ks 50 min, &M S, K
RN IR, BTSSRI (MFC1~MFC6). 5
Mg S MR S AN 1 BT .
1.3 Izh)

SPF 2% KM /N, 5 JE#E 60 K, 4 Jii# 60 K,
W E B E b A IRA R, SERsiE
FEYFEIES SYXK (50) 2016-0038, a7 FAbmtrh
B2 25 K2 se G oy, iR 22~25 °C, MXHEE
60%, 12 W12 h BAEFS, ARSLERAALRTHERAR
SIS YN FEZS Pl As b
2 HESHR
2.1 SHKAELRAN SR KRRAE &

MR 7 20.0 g, 73 I LA 40 f5 87K AR 3 X,

1 SEHERER

Table 1 Information on Mume Fructus samples

M5 o TR 5
MF1  Pg)I] TRAEHIZGERAR 20200116
MF2  =F  RHEHRZHERAR  20200830-1
MF3 =F  RHEHZGHERAR  20200830-2
MF4  [0)1] TRAEHIZERAR  20200830-3
MF5  [0)1] TRAEHIZGERAR  20200830-4
MF6 =® — RHEHRGHRAE  20200830-5
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Samples of Mume Fructus and Mume Fructus

Fig. 1

Carbonisata

FEIX 1 he BRRBIRIE R S FHEARDER, &HFRE
W, WRAERL 1.0 g/mL GZIAEZGEHED, RS
KEI . T 4 CUKEE, 1R1E%H.
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MR 15 C; HEREE 3 uL; DLFFEE-0.1% FFER/K
EWONTREIAE, RPN 0~6 min, 3%~15%H
f%; 6~20min, 15%~30%H¥; 20~27 min, 30%~
95%HI % ; 27~28 min, 95%~3%Hf#; 28~30min,
3%HE; AFIEA 0.2 mL/min.
222 UM CRFARESIE ST (ESD, 75
TR, B 350 C, WS AHBYREY
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Fig. 2 Total ion flow diagram for mass spectrometry of Mume Fructus and Mume Fructus Carbonisata
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Table 2 Compounds identified in aqueous decoction of Mume Fructus and Mume Fructus Carbonisata
e 5 L&) wmin T AFR HRE (ma) ShRE (me) RE (X100 MSIMSTER (mz) B BiER BRESETL
1 RuERER 116 [M—H0—H]” CHiOs  103.0395  103.0387 =776 103.0387,57.0332 +o- -
2 BTH 119 [M—HJ CHiOs 1910556 1910553 -1.57  191.0553,85.028 1 + o+ t
3 R 126 [M—H]" CHeOs  149.0086 1490081  -336  87.0074,710125,59.0125  +  + |
4 EHER 1.53 [M—H]" CaHi0; 1150031 1150024 -6.09  115.0024,71.0125 o4 |
5 AR 154 [M—H]" C4Hs0s 133.0137 1330130 -526  115.0024,89.0231,71.0125  +  + |
6 Gk 161 [M—H0—H]" CHeOs 1549980 1549977  -1.94  154.9977,111.0075,83.0125 +  + f
7 BB E R 194 [M—H:0—HJ" CioHyOp 3530720 353.0717  -085  353.0717,111.0072,87.0071 +  + |
8 2N 221 [M—HJ CioHiNiOs 2510780 2510777  -L19  251.0777,110.0235,59.0124 + - -
9 IR 227 [M—HJ CHsOr 1910192 1910189 -157  129.0182,87.0074,85.0282  +  + |
10 3-RHELCR 398 [M—H:0—HJ CHsOs 1290188 1290179 -698  129.0179,85.028 1 oo !
11 5-F AR 448 [M—H] CeHs03 1250239 1250232 -5.60  125.0232,81.0332,65.0020  +  + !
12 AR 6.13 [M—HJ" CsHsOs 1310344 1310339 -3.82  131.0339,1159194,87.0438 +  + |
13 W 6.17 [M—H]" CoHsOs  179.0344  179.034 6 112 179.0346,135.0440,749934  + 4 |
14 JefRg 649 [M—H]" CHeOs  153.0188 1530182 -3.92  153.0182,109.0282,80.9637 +  + f
15 ZBERCR 6.71 [M—H]" CsHsOs  167.0344 1670340 239 167.0340,123.0438,650383 +  + f
16 APHEHEER 799 [M—HJ C7Hs0, 123.0446  123.0440 488 123.0440,95.048 8 + |
17 BBTHR 8.16 M—H] C7H¢Os 169.0137 1690135  -L118  125.0228,97.0282,65.0019  +  + |
18 ki 820 M—HJ CHeO: 1370239 137.0233  -5.84  137.0233,93.0333,650019  +  + |
19 FAR® 873 [M—H] CiHip0; 2550505 2550509  -1.61  181.0492,167.0706,149.0596 +  + !
20 4-LBEAERR 1076 [M—HJ CsHsOs 1510395 1510390  -331  151.0390,123.0073,109.0282 +  + |
2 FER 11.64 [M—HJ CsHsOs  167.0344 1670334 =599 167.0334,152.0105,123.0440 +  + |
2 KFE 11.92 [M—HJ CHeO: 1210290 1210283 =578 121.0283,93.0332 T |
2 FHER 1215 [M—H] CHiOs  173.0450  173.0443 405  173.0443,111.0075 + o+ !
% 2-0-MBBM-BHITER 1443 [M+FA-H] CiHiOn  429.0669  429.0673 093 133.0131,111.0073,87.0071 +  + 1
25 KWE-B-WERE 1469 [MFFA—H]" CisHiOn  447.1503 4471505 045  401.1457,269.1028,101.0231 +  + |
26 2T BEHERG 1632 [M—H0—HJ” CsHioO2  119.0497  119.0489  -672  119.0489,653325 T |
2 MiE 260 M—H0—HJ CisHi20s  253.0501  253.0488  -5.14  253.0488,158.7155 + - -
28 g 23.58 [M—HJ" CioHioOs  193.0501  193.0499  -1.04  193.0499,161.0229,137.032 +  + f
9 TER 2454 M—H0—H]” CoHiOs  179.0344 1790343 -056  179.0343,81.3354 P |
30 AE 2533 [M—H0—HJ” CsHeOs  159.0082 1590073 =566  159.0073,131.0125,1029875 +  + |

“ I,

R,

“1 7 RFER LT

“+” indicates presence, “—” indicates absence, “ 1 ”
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the numbers in figure represent the peak numbers, same as table 2

4 Big551K S-plot Bl=[E
Fig. 4 S-plot scatter plot for of Mume Fructus and Mume

Fructus Carbonisata

A B4l . MF 41, MFC 41. MFC-O 41LLf MFC-
LA, B4 6 o MHBADE AR EE/K S 50%287K 1 :
1A, Ph2gke MRS . FMARZHI1.75¢
S A IO A2 BE ER KM B AR 17.5 mg/mL VAW, 5
50%=27K 11 1{RA, LL0.5gkg IR . MF.
MFC. MFC-O 1 MFC-I 2525404 “2.17 T N VA
AR R KM R, 1921 EIRE N 700 mg/mL (#%
JRZGM IR D AR, 5 50%5K 111 78
A, LL2 ghkg BIFIE IR Y. SCIRTHT 12 h 254,
H K 452 30 min J5 44 % 20 /)N B CASTUAE f 1925
Wb SERPFRRIECH B HEal], R 2R E R
SN, FHAS RO /N s 4K S SR
Ji7iE NHEEC R, A ST SR AR T 2R

SRV = Y B K N I A K

SEIGAERWIER 3 Fim. SXTHRAMLLL, FHA
. MFC HERBIER AR BEEEZR (P<
0.05), MF ZHAE A 75 T B A B =5

#=3 NEBPHEHSIEER (Xts,n=6)
Table3 Results of intestinal propulsion experiments in mice
(Xts,n=06)

215 2K/cm HEdt/em HEFER /%
it i 508+5.6  42.7+5.1 83.94+3.0
ZWAE 552471 41.8+54 75.7+7.1"
MF 559+4.1 379467 67.8+8.5"
MFC 53.0+49  37.5+44 70.8+11.0°
MFC-O 575453  454+8.1 79.1+£10.9
MFC-I 538458  42.1+38 78.4+8.1

SRR "P<0.05 P<0.01 *P<0.001, F#[F

*P<0.05 "P<0.01 "P<0.001 vs control group, same as below tables
(P<0.001); MFC-I 41/l MFC-O H75 e # %= 57,
{HIA B NREEERA . B0 R PR 2
FENTEE AR TEEAE 2 357 153 SR A 454
2.6 /MERERTE LEMSKIG

4 A KM /)N BR 3% BB A4 5 2 AL 43 Ans RE 2
HI Z41. MF 41, MFC 41, MFC-O 41D\ 5 MFC-I 41,
B 7 R, Hx iR ig AFER K, AZhHE 0.5
mL/H . HI AAH 10 mL FAEEE R KRG 1 kU
HI ¥R, B#lRk 0.1 kU/mL FVETR, B T
EWELET, AZFE 02 mL/H . MF. MFC.
MFC-O UL} MFC-I 452540 ¥ “2.17 TR i
AP KAERE, 1B BT EREE Y 100 mg/mL ($%2)5
MBI ETHED BRI, G457 E 0.5 mL/ A, 1
HNEEIRGE Yo BTN sc 4525, 45 2h)E, ¥
N 10%7K A&/ LL 0.01 g/g 7 & ip WRE, T
MTFAG L, HEJITER/NR 1 om BRAT
Wr, FRIMBITAE B 478 T, & 30 sS40
BRI 1, BRI H CEIEATR T
N G 328 H 3D o A BT IV 3T HE 46 1) H I B ] 452
1k, SEBCE R I A TR, e eseiR gt R .

M/ BT R I VB G e e A LA L3 H D e
I ], 6 ZH /0N BT R H IR TR) 2 e ik 4 Fioi
ExHEHAHEL, MF 20/ 50T R H i G 2 35 () 22
HI 241 MFC 20 (1) /)N BT 8 th I B[] B B 46 i (P<<

x4 DEETEXIER (X£s5,n=7)

Table 4 Results of tail-breaking experiments in mice
(X£s,n=17)

iR t IfILES [ /min ) HH LIS 1) /min

X HEE 9.8+2.3 MFC 51413

HI 4.1+04™ MEFC-O 93+1.6

MF 9.1+1.9 MFC-1 53+£1.5™
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0.01), Uil LM G =4 T 1L MAEH; 1 MF 4
F MFC-O ZH/) BRI 8 Hh i e R) G S 3 1k 25 5, it
A 5 M 7K BN S5 Mg R B BT A8 AN TR AN B AT 21 1
IfAE R s MEC-T 2H/)> B W 8 i HfiL ik [ B St 4 . (P<<
0.01), T B g 1k 1A F TG PR A 2 BT A
KT 157
2.7 SRIERRARS SRR

TR B P IE I BASR R AR, FF I TRAE
AT FE AR 27 RO I T R TEAS N,
AN EAW B NS IENT ok, HE
L5 N AN BEIE BT . /0N BT R H I S e 4 R
AN SR Lk AR R e A S B IENTAS YA
X 43T TR B A3 T X B AT 48 P
YT G RAE
2.7.1 TEM Ztt PAEBTFACHER], Bl 0
MFC-1 R R L — € IR 2, #8745 30 min, FH
0.22 pm YFLIEAEIEIE . K RE MFC-1 W0 T
R, BT ERIE TEM 404r. B 5 iTLLE S,
MFC-1 H 43 4 35 SN ERIE (0 ks, fE/K P EA R
WU, RifR/h T 5 nms.
272 ZLAMGRE (FTIR) 204 BP0 K TFAREL
IRALEIR A 100 mg; K 13 MFC-1 5 100 mg 124k
BRA, BTSSR, BETERTER. R
B K B TSR, SRR IR AT

5 MFC-I F{E ¥ 5RE (X200 000,A; X300 000, B)
Fig. 5 Low-resolution electron micrograph of MFC-I
(% 200 000, A; x 300 000, B)

AN RE S 28 il 2 B FTIR. MK 6 nfLLE
%R B E R EIRUSIEARL T 3 425.09 2 969.93
2925.04. 285441, 1734.89. 1617.59. 1410.23.
1086.54. 1049.90. 880.93 cm ™' Z5, i@ 43 #r Al %0,
WHCH 3425.09 e IR, S -OH B-NH {1
HiRaNE, 501 EE ARG B
2 925.04. 2 854.41 cm™' [FM i 5 -CH;5 AT-CH, (1)
XIFRFIA S FRARAE A 5% IHCN 1 734.89 em™! H
C=0 M gatRzh 51k HHCH 1 617.59 em™! I
Wl C=C R 4aiRzh 51, #7E 1010~667 cm™
128 C=H MmsrEhikahsik. FRE 1650~
1430 e X3k HAFLE 1 617.59 em™' 1 M keI,
HAEN MFC-1 HH B A S 2838 . 25 F MFC-1 1)
FMETEFEF 3 E L C=0. -OH B{-NH LA K C=C
NE.

4000 3000 2000 1000
v/iem™!

E 6 MFC-IH FTIR [&
Fig. 6 Infrared spectrum of MFC-I

3 g

GGV, BRIRIE, BASUN. Wi AR
LA, K re A T 1k M 223, il it %t
L3 b AN S R R K R R R A2 o 3 AT A AT, R BA
A S 2 HUR O AR EY), 651
R S o X HE A5 5 Mg R /K RV PR 52 ik
SYATCLR I, ARGERERE . 2B BT . MR R R
I RIK B HE AR IR B, HEI AT BETE D
(PR R A T oy AR AL

INRIHE LIS R Y], DS SR RA R
e H - MEC-1 381 MEC-0 V87 5 MFC ZHAH L
TR, BERBER, Wi S8R R
VEF 2 HIENT L N FE AT L840 2 Sy SR . W]
JREHE 3 T I R A SR A B AL, RIS
M5 SR A HUR L SR — 8, X i &
YR M5 MR R e ) S (R P o Sk

/INBRBT R ML SR AR 3R B, S AR 5 A 1k i
YER, MomJar=H4 T 1RMmyER, MR ki i
TE PR AL R MR IENT IR N LAY . MR KR
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W2 REATARENT, AR 7T R RO 7 73R
BAEART, X Mg BB A A R 3 AT S R ARALL
RIVHAE TEM T OUKAR/N T 5 nm (LRI R,
FEK Y BRPE BT FTIR SR, SMEBEHTES Pk
Ir IR TG T HE ] 2L C=0. -OH Ei-NH LA
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