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Abstract: Objective

perspectives of pharmacodynamics and ashing. Meanwhile, the processing method of carbonizing by stir-frying of Sanguisorbae Radix

The theory of “Maintaining medicinal properties after carbonisatus (MMPC)” was explained from the

(SR) was optimized and the quality markers (Q-Marker) in processing as well as the parameters characterizing ashing critical point
were discussed. Methods The effects of temperature and time of carbonizing by stir-frying on the appearance, yield, the index
composition and inhibition on Staphylococcus aureus of Charred Sanguisorbae Radix (CSR) were investigated to optimize processing
technology. Results The results showed that with the aggravation of processing degree, the content of gallic acid in CSR extract
increased first and then decreased, while ellagic acid kept increasing. Antibacterial effect of CSR was confirmed to increase by
processing, explaining the MMPC principle. Meanwhile, there was a strong and positive correlation between the bacteriostatic effects
and the content of gallic acid in CSR extract. The yield of CSR extract and the ellagic acid content in extract showed a strong reverse
correlation (correlation coefficient = —0.964 03). It was observed that when the yield of CSR extract suddenly declined, the texture of
medicinal materials begun embrittling and ashing. Moreover, the best processing condition of CSR was obtained: SR was carbonized
by stir-frying at the temperature of 250 “C for 6 min. This moment, the extract yield was about 30% and the content of gallic acid
reached the peak in both the extract [(46.41 £+ 0.06) pg/mg] and medicinal materials [(14.20 + 0.02) pg/mg]. The bacteriostatic effects
of CSR were better than those of the raw SR. Conclusion In this study, the authors put forward the research idea of using gallic acid
content in extract to guide the carbonizing by stir-frying technology of SR and controlling the critical point of ashing by the yield of
extract, and optimize the processing technology of SR based on bacteriostatic effect.

Key words: Sanguisorbae Radix; processing; maintaining medicinal properties after carbonisatus; bacteriostatic effects; quality

markers; gallic acid; ellagic acid; pharmacodynamics; ashing
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Fig.1 HPLC of gallic acid and ellagic acid reference substance (A), Sanguisorbae Radix extract (B), and Charred Sanguisorbae

Radix extract (C)

2 “2.1.17 WUR J7 i 2 Al v v, I D i AR
BRI, THECEIINAE SR & L RSD,
g5 B R AN B AL TR B 1 25 I R e i 2R Dy

=
B

N

BRAMTERR R h B = B TR B T & X AR U A
223 EEFSENE S (hEZGR) 2020 4
RGE I 2202 TR “EEBR S mE iR e SR

104.90%- 96.04%, RSD 4374 0.92%. 0.82%. R  &&.
P2 (P EZGEY) 2020 AEFRIEN 9101 255 R EARE 2.3 %bIRIE E X g S RS SRR R IEFR M AR
SATTIRIGAESR SR ESR, BE TR BARY SRR

TR [ 2 BRI TR 25 LRGP
2.2 Hhigkbak TZRE R R REINH &
221 MO TZR#ESE FREINZ 100 g Hifr,
H A BN B R IE I E AR TR, A
W, WEIIRIE, FFEHR, WraswR e
HiART 2% o
2.2.2 Mk, HoRRSEECISI R BRI B
w100 g, FENKIENLAF R R OR3P 24 )
TS0, 0RO R R R . FRECH NS 5.0 g B
T 50 mL R ZEHEIEHA, A 10 FER 75%4
i, 7E 50 C2A F/K®E 12h, BUHJS 50 CiHEm 1
h, H 2 Z0E4hIE, B8, e 728 RAXAE 50 C
KA TFAETHRG, BN FHT, B AR
HEH P EE LR, S, MR R SEE, I
Fo N AT E RIS 3

SRER = SR DR T

e H H RIS MR IE MR BV, 4%
“2.1.37 WUt A5 A 1E AT HPLC 43 Hr, U5 £
FLIR ] S AR bR L B B T R A TR I
&2, AR EERSER T TSR,

2.3.1 KPR FEXT HiURAS RIS S AR s e R
LI A 3l 52 IO AR BE IR, KPR IR E S50 R
IR Y RS 4 Mt “2.2.17 TUR J7ik0H
NHR L, MR A — % E 8 min, HEAH
WP IRIRFE (210~310 C) S MR AN bR 1 552>
WETI. BAARSEMEm.

SANUMEIREE B (B 2 fIZE 1) mH, BEE R
TRPE R T, Rk ¢ 3R THI €8, 5 A 50 0 6 35 32
R, 3270, 290 CHEzA (FEZH) 2020 4R
HFTIR I “ R A B IR AER R, 1T 290 CHY
OR R AE, TS 2 310 CHEHBLHE
PIRAELS, HbEiis B, THERa3re. Ok
R [FEAE 2 IUEETINR IS, 250~270 CH HH
R A L 2RAE, 310 CR 2T,

[F IS EE RO SR EIAS 28 (3R 2), Mk A [F 4
1] i B ) 1 43 2 B D i R 1) 14 0 T B A
290 CJa{kFA Mk, 310 ‘CHHY (5.29+0.77) %,
KSR R I, B S BUR A & 145
Ko HHUERTIL, JBaRIEEEM 290 °C 46 ot 2 i,
R i AR R .



* 1046 »

¢EH 2022628 $£53% B4 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 4

2.3.2 KB BT AR A R ) S FE AR 1 R (1 R
Ma 32 L REY, HEDREERFE, R
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Fig. 2 Characteristic figure (A) and powder figure (B) of SR and CSR at different carbon stir-frying temperatures
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Table 1 Summary of appearance and characteristics of SR and different CSR

290 C

Ff it eI N ARt 5 ARG
A Ay e R tRE JRHERE, A S Ly gl
210 °C 8 min il & I ke JRHERE, A Sy Tt
230 C 8 min 4] & R pey gk JRHERE, T RAS S A Bt
250 C 8 min il & i g e i) RIS, TERA S I Bt
270 “C 8 min 4] & ERE T fEgth RIS, TERAS S I fEiat
290 C 8 min Uil & RO it JRMLRNE, TR S Ik fEiat
310 °C 8 min il i B B SR g R HAE, T8 5 ik B

*2 WHERETERREETESRTRETR. BERSETURERMSEREN (X£s5,n=3)
Table 2 Changes of gallic acid, ellagic acid contents and extraction yield of SR and CSR at different carbon stir-
fryingtemperatures (X + s, n=3)

EETRI(mgg) BACRR (mgg™)

i M W ey B T el
A= Huii 23.96+0.07 6.91+0.02 4.68+0.10 1.35+0.03 28.83+1.33
210 °C 8 min 4@ i 29.80+0.13 10.25+0.04 6.25+0.04 2.15+0.01 34.40+1.61
230 °C 8 min 4@ 36.03+1.54 11.85+0.51 8.72+0.04 2.87+0.01 32.90+1.88
250 °C 8 min 4@ 47.50+0.04 13.83+0.01 27.08+0.09 7.88+0.03 29.11+0.73
270 °C 8 min 4@ 39.18+1.10 11.48+0.32 30.16+0.18 8.68+0.05 28.78+0.66
290 °C 8 min 4@ 42.89+0.05 9.55+0.01 45.27+0.31 10.08+0.07 22.27+1.15
310 °C 8 min XI5 16.19+0.05 0.85+0.00 79.23+0.94 4.19+0.05 5.29+0.77
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SRS TE] (0~14 min) XFFEbRPERDE B TIR. B
TR B B . 3R 3 HhsRIR S5 BRI, Kb IR iy (]
VR 5 IO R FE AL, SRS EAE 4~8 min
FRETE 30%/E 4, 10min FFUG 3 N 5% 2 M
oL, FREC B R S RS S5 R, 6 min TAIEAE
[ (46.41+0.06) mg/g], ¥ACIR S =N —E 1N,

ikl (95.11£0.17) mg/gl: 5% 2 ML, W
HRE TR S VAL IR & B Je 5 Uk, 4 17E 6 min
[(14.20£0.02)mg/g] - 10min[ (12.73£0.11) mg/g]
AbIKVEAE, ZJEPOE TR, DAL RN, iR
JEE 555 1) 2 AN 25 B50CE 4 o b A A ) 2 o T B
R,

R3 MHEREARWIRKREE TR RPREFER. SERISETURREIYESETN (Xts,n=3)
Table 3 Changes of gallic acid, ellagic acid contents and extraction yield of SR and CSR at different carbon stir-frying time

(Xxs,n=3)

WETFIRI(mgg™)

B (mg-g™")

Fdn PRI I%
TN ks RN W
1 H K 23.96+0.07 6.91+0.02 4.6840.10 1.35+0.03 28.83+1.33
4 min K] 5 31.23+0.08 10.09+0.02 6.81+0.13 2.2040.04 32.30+1.74
6 min 1 6] 5 46.41+0.06 14.20-0.02 17.76-£0.06 5.43+0.02 30.59+0.56
8 min 41 41.2340.26 11.99+0.08 25.24+0.05 7.34+0.01 29.09+1.46
10 min 4] 5 36.77+0.17 5.08+0.02 92.05+0.81 12.73+0.11 13.83+0.88
12 min 4] 5 37.53+0.15 5.40+0.02 85.39+0.21 12.30+0.03 14.40+1.01
14 min Ko 5 19.4940.07 1.1840.00 95.11+0.17 5.76+0.01 6.06+0.61

2.5 MAXMER

SLIGHAE TN Excel 2016 BAFHAT M, BiH]
Correl. Pearson AH5¢ R EVTH] 2 ML & 2 (A 2t
KA, REABWIEE N-1~1. EN 0 BHE 2
W A SRR, AHEET 1% 24
AR B 2 (A2 1 oK AR B

WL (32 2) SIPmRINTE (3R 3) HIHBE4S
R R NI R, kR IR G R IT6 2
ERFEM S (R 2 8 min, 290 Tk 3 ' 10
min, 250 C), IERIEPWH AR & &4 Rk
THI R HEIM “2.57 BN CORREL LAF3R s %t
FARDYS R SR PR &8 (k2 5E 3D
MAHICME, S5RWE 4, ATAL RRIDERSEL
R & BRI, P HERIERR, RIS
BT S RO BRI & Bl BT R, o
H BRI A, RO BT IR . KA.
2.6 RIMRBEIEMENEHEES
2.6.1 TEERAIBCH] S OMEIREERERKR

R4 RIS SESRBISENEIRY
Table 4 Correlation coefficient between gallic acid and

ellagic acid contents and yield of extract of SR/CSR
SH RSP S

Mk B A
T URTRAT WERAT
8 min BRET I, AFEPRES RS 0524167 —0.94555
250 CIOmERE, AR R ETHRES 0406262 096403

IFHIBETE T | mL AEBREK A, Rl B R
£ 0.5 NMEIKIMbRHE. 22 IRHphyd —Fi A ik
SRS BRI BE (1) 73, AR 5 1R I R AR S 58 3 6
2> (clinical and laboratory standards institute,
CLSD, 0.5 M2 IR ELMRIEAH =4 T 1.5 X 108N /mL.
2.6.2 HHAZERIHIE AR ERIRE . =
HABHMEZ . MR A A . MR RS, iR
it T —H AL (DMSO), FHEEHIK 51.2 mg/mL
7, DMSO 29K 0.05%; == A vEMEK; FH
PE285 IR Sz P ARER AR AR AN, Je T DMSO,
FIACH A 6.4 mg/mL BHE, DMSO Z9KFE 0.05%,
%H .

2.63 K 0 ] W £ ( minimum inhibitory
concentration, MIC) [JIE RHMEBREMBELE
DE B IS, AR ZAE 96 FLAR ik BRI RS,
3 HbA . Mok ok TAEWR 51.24 25.6+ 12.8. 6.4 mg/mL,
A28 TAFW 6.44 3.2. 1.62 0.8 mg/mL; &FLINA
2 uL TAEWAN 198 uL W&, BT 37 C, 80%iE
FEXATT, $ERIE 1 dJE, DAAIRAR B 7%
RO R 7 S MIC HUMH (80% A= 52 R .«
2.6.4 FNEERERRLS 150 Hu . Hum R SR EUI41. (20
mg/mL, J&¥T DMSO, FECH| A DMSO Z4K B
0.05%HIZ50 FIYEXTIRAL (S mg/mL). AEFEE /K
HAEFINT A . W R, BRI AN
=R 300 uL, IRATIES], WH ZREWR, BEFZ,
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S EA 6 mm MRAFAS (L mEKE), &
e, BTEFRIA (I 4 5, BER%E, W
W10 uL T 40 e, 55 BREFRIN, s,
37 CHiF%, 24h EMEIFILRIME IS, i,
BHESEZRN, F4H 3 A PATR.
27 WMEREHEEE R RIEHITEE X %
IR A

¥ “2.47 WU PSP R IR E g — W 250 CHY
ANEE A (0~ 14 min) FIHBEHLH], 1E AR
7 ) R E () A A i, SR “2.67 TR %2
RSN UREE T, TP S S TR AR I R 1A
ek, F 5 PEERMR, Hi 6. 8 min MBHI X4
T AT BR B A RO B L, AR T AR, TR
ISR 104 14 min MBHAEL; XSRS
“2.47 T SEUSEE FARN R, R FR R IS B 6% 1
TSI B, R R AR, i B AN
LA HIFFCH 22 56 SCRRARIE 7 oA 1 10 A FH I o5 e i
FREERIE I SIS 0 5 R IEIE S, Sl e
e 1k AR PGS B 0534, X Rh BN % sV S St A
103k B R AL %

*® 5 MR ARNEFIIEEMIEFIE 250 C) MeEE
BEKEMN MIC (n =3)

Table 5 MIC of SR and CSR with different processing
degree (n =3)

FE MIC/(pg'mL™)
HE A 128 128 128
250 °C 6 min H 64 64 64
250 °C 8 min H# 64 64 128
250 “C 10 min }a | 128 128 128
250 “C 14 min M| 5 128 128 128
RH 124 2 2 2

W43 5 Hh b B FCAS [RI 2 FE ) 5 0 B MIC B
53 3 bR SR B TR AR PE > & A Pearson
RN, EREW, BETR. BHRTES
MIC {E 1] Pearson A1 & %053 7 5-0.817 1. 0.538 2,
2 W b R 0T 4 0 €0 A BRI A I AR 5 I B 1
BRI EAH R, H 2 IEASEME (K MIC {Hi8
K I B OB ES , Pearson 1% REUN T B 21
BH P 2 2 TB) ) TE AR St D , B0 ) o e e U 8 &
B & B Aty — e R FR S R B Dk [
1N i B Y REIP S P 7  aR  iw: Y 1p rd|  IRE N E )
JAEA, S5 R TR e IR TR R I 1

M5 PR B E R0, B DASR H P DK IR
A R Q-Marker AW 7T L .

g5 b, HuMeR A B S BRALLE 250 CIRLE &1
TR 6 min REIRAR R BRI E BRI R, H
LR LR 2R B B 15 5608 30% A0 47, TR A %
TSR [(46.41+£0.06) mg/g] A
[(14.204+0.02) mg/g]l, &EBkIEHE.

2.8 N B SCIE I s ARSI T2 T b A9 50
ESRSES

MR “2.77 TR AL TS R A ) T 25 4%
Wik, I (PEZE) 2020 SEAREN 2202 TR
R R v R e B A, Hul . AR R
MR SRS NN (18.6510.06) %. (9.86+
0.08) %, RG24 bRk,

DA 2 B AR 55 T H12E 3R, ANRETE UGS 3
TEW RS AN B, 2 R 2 2
i), T CAASCF 0 P L A 1 /N SRS P 245 410 2
NAKEM. El 3 Fnscinst BRmE, FRERE
T, iR 2H R B FURGE B AR I e, L
£ (1.3340.12) em (DLAHE LA K A
EEI N B EART), LRI AME CCH a5,
WD, TR R E B SR LR IR %, HF
OB A, AR RN FHEM . JLICAn B AR K
BRI PR, B B SR 00 S B R BE: (GR 5D
S AE AL, M e 3 BoR — e I ACR
H R T2 AR AL T A= oy, 2 BF i)

LSRR 2-Mu IR 3R AR 4 S-RHAEZY

1-extract of SR 2-extract of CSR  3-normal saline 4-solvent 5-

positive drug

B3 HEESKE (n=3)
Fig. 3 Inhibition zone experiment (n = 3)
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4 e
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I EERAL I BT A, BDRALIG S s A 70 SR B
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KL NkE R BAE O, BRI R BTN,
83 % T B A e R B AR IA AR R 1/386), BT
b AR R RO P B M R R S i R RS, Ak
I G 35 7 T 65 R AT 2% R B 3 A7 7E I B R AL
Fo AT, R ABZE A AN [R] H A R 3 A T
JRFEEE, W B RER, BB TR 2.15~12.28
mg/g, ¥R 5.33~12.76 mg/g, £ NEE TS E
TR, FIRERR 1 T B o 8l A7 78 1
RIIE . MW E TR & 8K E T B HuA R i i I
T AR RS T2 E kR (1420+
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