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Optimization of fresh-cuting process of Smilacis Chinae Rhizoma

ZHANG Ai-song', LIN Min!, DUAN Gong-hao'!, WU He-ming?, WU Yu-xing?, GONG Ling', YU Kun'
1. College of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China
2. Hubei Furen Pharmaceutical Co., Ltd., Tongcheng 437400, China

Abstract: Objective Multiple quality parameters were applied to the slices of Baqgia (Smilacis Chinae Rhizoma, SCR) prepared using
nine fresh-cutting methods. The appropriate fresh-cutting methods were selected based on the overall quality of the prepared slices.
Method Color difference values, ethanol-soluble extractive, moisture, ash, total flavone, chlorogenic acid, taxifolin, astilbin,
engeletin and resveratrol were used as the quality parameters, combined with drying time, to evaluate the quality of SCR made while
freshly cut using the entropy weight method and grey correlation method. Results The sun-drying treatment required the longest
drying time, up to 600 h, and the appearance of color was poor. All slices meet the requirements of Chinese Pharmacopoeia (2020) for
alcohol-soluble extract, moisture, and ash content; The results of the comprehensive quality evaluation revealed that the best quality
slices was as follows: drying fresh SCR until water content was 30% to cut, then dried at 60 “C. Conclusion The best fresh-cutting
process for fresh SCR was to dry fresh SCR until water content of 30% to cut, then dry it at 60 “C. The results will provide a basis for
the fresh cutting of SCR.

Key words: Smilacis Chinae Rhizoma; fresh-cutting; entropy weight method; grey correlation degree method; cluster analysis; color

difference; total flavone; chlorogenic acid; taxifolin; astilbin; engeletin; resveratrol
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Table 1 Preparation and drying time of fresh-cutting slices of Smilacis Chinae Rhizoma (SCR)
FE b NNy TR [E]/h
S1 WO B2 8t , Yeid, DI, WA E PR 600
S2 WO 2584, Yeid, DI, SR 50 CHEEEE R 16
S3 e 25ht, e, Vi), KM 60 CHEZEE fi& 24
S4 WO B2 8F, Yeid, DI, SR 70 "CHEEIEE R 18
S5 e 25ht, Peid, Vi), KA 80 CHLZIHE fi 15
S6 HUBH e 2 HE, 60 CHEF /K3 50%I Y, FFLL 60 “C b 18 2 Jiii 17
S7 BURT L2481, 60 CHEZE A /KER 40%HF Ui, FELL 60 CHE 218 & i & 20
S8 BUT L2481, 60 CHEZ A /KER 30%Hf Ui, FELL 60 C Mt 218 & i & 28
S9 HUBH e 2 8F, 60 CHEF K3 20% Y, FFLL 60 “C b 18 2 Jiii 32

50 mm. JWE L. av b{H, WRIFEOEEAR E=L>+
a?+p) 2R OERE, Kb L3RR, o For
LLAONE, b RRHIEOE, ERNROE. B
HEWE 6 k. SRNE2 ME 1. HaKkH 1IBM
SPSS 26.0 BAFHEAT GE it o, Kt i A IE 25 0 AR
PR IR R U5 2 Witk AT 22 B B kA e, B AR
WESH RS S, TR,

® 2 TEREIHSANERRARELOEM (X£s,
n=20)

Table2 Effect of different fresh-cutting methods on color of
SCR slices (X s, n=06)

i L a b E

S1 67.5340.06a 10.13£0.02g 20.02+0.04d 71.1610.05a
S2 64.77%0.11d 10.44+0.03¢ 20.38+0.03¢ 68.70+0.09d
S3 61.854+0.08g 10.17£0.03g 18.13+0.05h 65.25+0.06h
S4  65.0940.07c 10.32£0.03f 20.58+0.03b 69.0440.05¢
S5 62.4240.15f 10.65£0.05¢ 18.81+0.07g 66.06+0.12g
S6 65.70%0.13b 10.99£0.04b 20.68 +0.06a 69.75+0.10b
S7 64.8610.19d 10.13£0.02¢g 19.73+0.10e 68.5410.15¢
S8 61.8540.04g 12.360.03a 19.691+0.02¢ 66.08+0.03g
S9 64.5940.04e 10.56£0.02d 19.32+0.02f 68.2440.03f

IR R Z R B (P<0.05)

different letters in the same column indicate the significant difference
(P<0.05)

EFERETAM VR R ENHEEN S H e —.
ANEIN T 5 ARy R e 22 ok (B 1), STAE
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N, SUAVRA I E R L Bk, R R, &
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TR, Ly b Ak FHORER/N, R S6~S9 4Hi a

fHERLE S2~S5 /N, B BEARF S /KEEY)
il PR AR R B IR -
24 EEAMEHY. BRS. KkDSENE
ZE (hEZG ) 2020 FERVIES 2201 12 )
MEERIRE (60% SEEAEETD - 2302 K530 E %
GRS 0832 KA IIE M e (B8 =35 XAHR
SHGATIE, SERINE 3. WITAERRR A (SD
Ko B3 m T HARE T2, 5 (10.024+1.05) %,
2 RFARKS TR 2.8 f%; S1. S2~S5. S6~S9
3 HAE T Z K EEREEE R JEANF
B 7K Z S5 ) I A I T D70 ) A0 1 R D7) o)
T, S1 5 S6~S9 kb#E & B 2R, S1 5 S2~S5
AR 7E AN 2 BEEYER MY &L S8 s, M
(18.11+0.26) %, S3 AbPEHEAK, 1N (1538+
0.22) %; AR P Ko Koy BEEIER B
FFE 2 HHE .
2.5 REEEENE
251 OPRE VAT A RS SRR T VR T I R
i 6.21 mg, BT 50 mL &I, MNABEERZE 50
mL, M, RN 124.2 pg/mL X}
BTN
252 M RIEBE RS BCEERRRY 03
g, FEEMRE, BT 250 mL FERRT, HZEmMA
LW 100 mL, FROEFE, KGINFAEGSZE 1 b,
A, BRI R, HOEANE ORI R, 3B,
JEIE, HUELUEVAE VA
253 AeiEMZRRZ® A nE 0.5, 1.0 1.5,
2.0~ 2.5, 3.0~ 4.0 mL X HE AR E T 10 mL &l
H, MCEEMBEZRZIE, #8. OB A, £
292 nm ABIREREE (4D, LAUFREIRE (C) Nk
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E1 REHIERIERAH R EE
Fig.1 Color map of freshly cut SCR slices powder

R3 TEEHIFIGENKIEIRAKS &R BERER
EHEW (Xts,n=3)

Table 3 Effects of different fresh-cutting methods on water,
ash, and alcohol-soluble extracts of SCR (X xs,n=3)

Fedh BT K% K3 1% WEAEIR T /%
SI  10.02*t1.05a 2.44%+0.35a 16.891+0.45b
S2 7.98+0.58b  2.30%+0.93ab 16.831+0.13bc
S3  3.61%£0.26f 2.53%0.02a 15.38+0.22d
S4  7.75%£0.30b  2.26%+0.04ab 16.90+1.47b
S5 3.69%0.19f  2.07%0.03abc 15.48+0.23d
S6  6.22+0.59cd  1.84+0.04bc 17.93+0.42a
S7  5.19%0.17¢  1.98%0.11abc 15.831+0.22cd
S8  6.53£0.03c  1.85%0.04bc 18.11£0.26a
S9  5.66*£0.51de 1.50£0.10c 15.62+0.62d

FFIANAFRER R Z R B3 (P<0.05)
different letters in the same column indicate the significant difference
(P <0.05)

br, AERPARR, SRt 2, FEA7LEREA,
2B FE N A=47.121 C+0.022 7, R?=0.999 2,
SERRH, RO 6.2~49.7 ng/mL 2 BIFHIZE
PEXR AR

254 FEMIE  EUEAERIROR R OR, R
“2.5.27 BURN 5l A s i, MsE 4 18, IF%
BARIHHELS SIS E, FMERMEE 3R, 48

Wik 4 friom.

MR =(4—0.022 7) X 100/47.121 Bm
A HRERBOGEE, 100 NFREEE, B AREREKE, m A
R
2.6 FEEE. LENE. FHEE. #0HE. A%
A EnEn
2.6.1 EiE&M AiEHCN FeiniGen 50105A25046
Ruby Cis (250 mmX4.6 mm, 5um); FEiE 30 C;
BNAHA CNE-0.1% BRI, BREEVENL: 0~15
min, 12%~15%Z.f%; 15~30min, 15%~17%Z.ff;
30~44min; 17%~19%ZM5; 44~60min, 19%~
21%Z.E; 60~66min, 21%~23%ZME5; AR E
1.0 mL/min; #7%K:: 0~50min & 290 nm; 50~
66 min 4 303 nm; AR 10 pLo XIS AR
AR B L 2
2.6.2 HEHASEREIHIS o BIRE ERREUSFE Ao
K1.0g, BT 50mL HEEHETHA, %I HEE
50mL, FEEME, #AHE P 30 min, HUHKE S 1)
KA AT, BEER, HREERE, HPE
WER LM E, 5, #EEET, W 20mL &
T 50mL BUELS, WORRAER T, FRIEFH F
ZIRVEIFERE A 10 mL £IEH, 0.45 pm LIS
JEI, EPAS S VA
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6 MEMER T ESE(XLts,n=3)

Table 4 Content of six active ingredients in SCR prepared by different fresh cutting methods( X £ s, n =3)

FEdh S TEE/(mgg™)

HH

SRR/ (mg-g™)

EHEM R/ (ugg™)

EHAE (ugg™)

PR H/ (ngg™)

HEE P (ugg ™)

S1
S2
S3
S4
S5
S6
S7
S8
S9

13.73%0.21a
11.19£0.79b
8.7410.25¢
11.34£0.04b
10.19£0.15bc
13.72£0.28a
8.78+0.37¢c
10.35+1.38bc
13.79+1.63a

0.70£0.18¢
0.41+0.02ef
0.97+0.01b
0.32£0.08f
0.89+0.03b
0.86+0.08b
0.60+0.05d
1.18+0.07a
0.53+0.12¢

18.31£0.67d
10.05£0.39¢
15.71£1.03d
10.41£1.20e
23.82+1.98¢c
25.84+2.46¢
36.75£0.79b
43.48+5.73a

17.45+4.48b

45.811+0.50a

40.331+0.34a

4624+ 1.11a

132.41£2.38bed
17.84+0.48cde

159.44+2.24a
10.92+1.28¢

135.61£1.85bc
1499+ 1.66de
8.78+0.97f

153.69+£2.38b
15.17£2.90de

39.25+1.10bc
42.14+2.11bc
49.74+3.51b
39.18£3.16bcd
11.90+0.66¢
27.90%1.20cde
80.53+0.21a
26.56+2.45de
39.72£2.65bc

AR PR Z R B (P<0.05)

different letters in the same column indicate the significant difference(P < 0.05)

5

o & :

0 10 20 30 40 50 60
t/min
1-GHRRR 2B R 3R 4-REH  S-aE M
1-chlorogenic acid 2-flagellin  3-astilbin 4-engelitin  5-resveratrol
2 REXNEME A) KRS 5 MEMESS B) B
HPLC &%
Fig. 2 HPLC diagram of mixed reference substances (A)

and five active ingredients in SCR sample (B)

2.6.3 THESRIEVBINHI G R AR IRR . TE M
FAZR . VRBTIOH . BTN B 2 B I L
TN PR AR o A S 20 30 48.9+ 9.4 6.0+ 28.14
23.6 pg/mL HVR AT HE I -

2.6.4 SR ASFEHEEEDIH] 720 B sy
P& B, e RN 0~43.48 pg/g, &HT
IHE N 0~46.24 ng/g, BICH N 8.78~159.44 ng/g:
VSR A EAE ST, S6 A S9 WA E, 3l 13.73.
13.72+ 13.79 mg/g; BB msL, B—nt, )5
FRAE JLAS Bl ey i 2 e d v, DL S8 fesn, A
1.18 mg/g, wAK/E S4, N 0.32 mg/g; HEREE
FELL ST femr, S5 Ak (K4,

2.7 HXMSH

¥ A5 2 2 BOM T R i T £ 3
Origin B, TEAIKIRALN Pearson, &3 /KFH
P<<0.05 NEEATAHICME T, DU B YIS
PUEARKT SR BN RIS, SR IE 3. 25
R, B L 5K TR AT
BEREMIEMAX, SFER. HaHE. diiide
BEMGALKR; AGOE o 5IREY. SRR,
TR R RO 2 RERIEMG, 5A%ME
BRFENGAAM HEOEME L 5EHEN. RAK
o RHYIRERERIEMAX, 525K, i,
AT R RENSAAEG SEEES5EEN. T
EEEFIE] AR K R EIEMSS, 52EKR. &
BrigE. FERE R R EN A,

AL, Fo gt U AR B SRR 13 1
I3~ R Ky BT T AR O, 76— e FE T b a4z
ST R T B AR
2.8 BRASM

WA FEEED) R LR 14 DNMIE
Febr TN Origin 8, X IR GHAR AT Z 70 Bbrite
1, KA ward E2777%, #F Buclidean ¥ 7 BH ES
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E 3 AEIREIEIGE TR NES AN
Fig. 3 Correlation of measurement parameters of SCR

prepared by different fresh cutting methods
BT RGUEIE, WA RHE S J7 X 18] 1 5k
TEOL, R A] DLRAEAS R B LA [F] — 3R 2K 2 1]
FEMRFE, SRILE 4. SRER, ERGCEF S
PR 33, O3 K. B RIOAMT: B2 R
FADNEE 504 70 CTHAMEREEKFN 50%.
40%- 20% D) JE FEE T 5 3 RISADIHIE 60,
80 CHEFFIGERE S /KEA 30% DI F T Wi+
KEBRRIRE R RO —3, DIELAE TR a] . 7K
FEEE SR EAHARRE S A B 3E R S3. S5,
S8 MR STEI S L BEIEEAE by MEOEE
E. BRI A H SHUE G, 5 HAE R
PR EESR, FTLARA—F. B S3 M S95h, HA
F ORI B RR S i B A R AR
2.9 EICE

S EEUEBN A RERE () AfER

80 1
T
T 60
o5
N
B
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= |
=
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Fig. 4 Cluster analysis of fresh-cutting samples

S5 S8

5 (EDo
2.9.1 HPEbRAELAREE X R A BRI AT bR Ab
#H, ALwr.

Y= [X;+ min(X))/[max(X;) — min(X;)]
i=1, 2, 3=m; j=1, 2, 3=n; KR+ m=9, n=10;
Xy RIFIEERE, Yy RS A BRSO, Yy 8 i AR
IS AR
2.9.2 {5 EEABCE R THE
Wr. &RNES.

n
Ei=— Z PijlnPy/lnn
i=1

e E R ow A

Py=Yy/ ) ¥y

i=1
A Py=0, NE X limP;inPy=0
Wi=(1—E)G—2E)

=5 BB EMW
Table 5 E and W of indicators

R E W | B E w
ZHY 08137 0.1360 | WADH 07065 0.2143
MEE] 0.8407 0.1163 | AZEEE 0.8953 0.076 4
SRER  0.8765 0.0902 | T 02151 0.3282
TEIEFAZR  0.8930 0.0782 | A /K4 0.8492 0.063 1
VAT 0.6048 02886 | EK4 09137 0.0361

2.10 7k REEEE

R (] Ko ARG Nty , T h fte
br, N T SIEFRAREHT SR AV, A0 FLE T AL
R, B X w(k)=1/1gX .
2.10.1  FUAEARHEAL AL X IR R B AT AR AL
EE, AR

Y= X/ X
2102 KECRFGTE  TFE M KRBT S5 W
HEEFTTES, SRR E AR T Ol
% 2% 7 5 I R R &k = (Amin+ pAmad)/(| Yie —
Yol + pAmax) s HoH Amin=min| Y — Yot| » Amax =
max| Yu—Yul, i=1, 2, 3, =, m; k=1, 2, 3, =+,
n. @ %% TR R So = (Amn T
PAma)/(| Yie — Yie| + pAmax) s F W Ammin = min| Yy —
Yul» Amx=max|Yyu—Yul, i=1, 2, 3,
k=1, 2, 3, =, n, HAF p NBEME W
2,103 SCIEPE KAHXS REREETHE &IRSH A
(I RUREE rio FHIR 2257 T A ORERE rig LA B AR XS
KIKE i AR T

. m;
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m
Fi) = Z Eee)/m
k1

m
ro= > &y /m
k=1
ri=riwl[ristriol, i=1, 2, 3, =, m

SR WR 60 LKA EEVER: T AN SR
PR EHET, e, R ERLG. WK 7 4R
A&, S8>S5>89>83>S6>S7>S1>S2>S4, Al
EEEIH 7 KN 60 CHEZ FIKER 30%0 )],
AR LR, HXkaE 80 CHET. 60 CHE
BEIKEN 20%H V) B 60 CHEF S
TKF A 50% VI FHETF. 60 CHEEFI7KFEN 40%
R OIHIEHE T BT, 50 CHET. 70 CHET.

*6 HmET riREHF
Table 6 Sample quality ranking based on r;i

B n HEE[RES o HER[RER n o HEE
S1 03421 7 S4 02750 9 S7 03882 6
S2 02859 8 S5 06306 2 S8 0.7969 1
S3 05712 4 S6 04879 5 S9 0.5880 3

3 e

AT FERHEEE D) 1 3R B TR 18]S AR
F. BETER MY Kor. Koy B, SRR
B2 AEMERAER . EFTAE . WAKH . BEEE
PRIGE, MEZADAERTTE R . B RBESS &
TR RIRFEIF R EE T 3R B o b AT 45
PR, ERELIRE & A IR BT T E
R ERFI20 60 CHEZEBIKEI 30% 0 DIl
FFLL 60 CHETHIF AT T B

SR IN TR , E B A B S
PRIE. WA 28 A 2 AT s, iR
FF e S 8 1 A IR AN E O Y
AR K 28 R, T TRl . SR
JRARTEIR T4, e TR A A 2R B PN BRI 7K
IPRIEZE R, WOSAERE 1T BT AR TR . AR
FeH, SRR TR T 5 A T A b, BT
AR BRI 1 U I R AR AN,
HOFEO RN, MM EE P50 2= 5
I AR R FRIA R, DR B €0 22 (SORT P A A
TR —RR A BE b B e . R3S
DI T A P S AR e By, A AR B TR i
H, SRR ORI AZER, Kt
PEASAL I JE R AT B2 T 25 A U T i R v

BREEIEELE, KA TSRS 15T
G3 AR 2B e TSR TR () v DA A
RI7K o> & BAE LM N KA T B hi il J R 04

ASELG I E (BRI sy (FETERA R . T8
. wmAAHE) EARTT AR B E R
Ko FEARACHERA 2 VR A7 JUA b B AR A
MR, I JE AT e 2 g R b e AR &
BOEAE 52 BIRGIIEE,  KAE T B S N BB R HN
DRI ZR M R A o o i, S BURBERTIN B . SR 2R
&Y & AR 32 21 & Bl 58 (chalcone
synthase, CHS). KNz K2 H (phenylalanine
ammonia-lyase, PAL). % By %Ll (polyphenol
oxidase, PPO). IS (peroxidase, POD) [
SO ST R RIS, R BKSr, BRE
TEIEROR, BRI RS 2 B o s IR SE T, UK
S ARG, I E IS, REID L IR 2K .

B B AR A S I & S B0 AT A AT,
SRR BB S Ky BB B3
i RIS A MR R TR
2B Z ol FeAGFIAR G TS, UlRH AR B
DI o B GV R B AR AR 08, 2504 I o 2
Hh 68 KA e T o S RN ARk, AR SRR
Jr R ZEAE TN ZK 43 F1 RS B B AR AR 01921 gl
o8k, MESHNERESHRE, MAZMH
£, 2288 EHRFEEIHI IR 77 L5 .
I EBOEL G IR ORBREE 0 HT, L6, fie
M AN R SO 1) 7 E RIS O IS o 10712
T Z s H T w2 St U il iRt o Fh 22231

Bt [ KRN A B 2 ARAL A T S+,
M EE DI O 1O R SRR, [FIRAR2 )
TR R EEANMT TS 2 N RN TR B B D | AT
HRTBORAI 9T, B SISV B bt . 25 b,
MRYE MR TSR, B8 S B VI 1) SR g B 24 44
60 CHEZEFIKEN 30%I P, FELL 60 CHETH)
T3, ZITE NG SR SN ST R S B i
fith e L2 5 S

RBAR ALY FARGEA AR

Sk

[1] wEZGH [S]. —%B. 2020: 321-322.

[21 EILEL, JRmEsk, KRBT, S P AIRIA A R K
iR A AL R (7], 42 LARIW, 2020, 34(2): 50-
53.

[8] Fgsii. 4ERISE M) MESR. dbat: PEBEZ



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

= 3841 -

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

AR AL, 2013: 112.

BRysis. AEZEZE M) TREDAE, BiA, BEBRK.
JE3T: A BE T £E R AL, 2008: 163.

BEGH, KR, TEW, % HETRBGERK 6 LR
FERER FEE R = VPR 5T [J]. T2, 2019,
50(23): 5724-5730.

KW, FRERTE, REM, 5. HEHREARFEHICHN
Z0F IR I IR ORI VR SR A VRN [T]. 29 o0 b A
&, 2018, 38(7): 1275-1279.

TR, SN, Rk, S5 AR R a5
fE S ) 7350 R E R [J]. FE 2, 2021,
52(14): 4176-4184.

T, HHER, BAN, & ETHOAEMEARNAE
S A AR AR AE R 2 S (0], R EEE
2, 2020, 31(8): 1877-1881.

DURAE, TRIEME, SRR, S5 SNIERBEHEZE. T
SR ILEH A [J]. a5, 2019, 21(1): 45-
50.

WHE, Thlaas, BIMSHE, 25 SRR o i K D)k
W FEBAH RGO 4 FRF R S &[] P EE
Fe2he 2k &, 2012, 32(12): 929-932.

B, kEE, A, F ZEERSEETENIERIEE
FERTFSREVIIN L% [J]. T 46, 2018, 41(6):
1335-1342.

RN, SN, Rk, 2 TR AT EA
CRITT ARREESEHME R R [J]. hE T
k&, 2022, 47(5): 1262-1272.

e, IR, SN, 2. ARG a4
R BRUEE . R & B AP B R 1 R
[7]. RARF=MIRE T 5FF K, 2020, 32(8): 1396-1404.

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

EEE, ERE, K&, & LR NN A 2
oW SRR R R (0], P EEZY, 2019, 50(1): 243-
251.
T2, Wb, e, % EHY 2 AT
B [J]. HEYEEER, 2005(2): 215-222.
WA, o, BTOF, % 5T UPLC-QTRAP®
IMS? J VAN AN TR 457 200 2 B8 A 2 1 1) B
W [J]. HFEEZY, 2019, 50(7): 1576-1586.
TR, AR, BOKER, . AT 2 uThREU
B ZiA P B T8N TR T[], FREEZ, 2020,
51(4): 950-964.
MmN, KR “HAEALS-AM” =R br B L] 5
Jf LSRR D). b LR EZIRE, 2021.
RRAE, T, A%, % OEESEHEITESESS
I R 23 5 SOK A TR 5T (0], P2 R
2}, 2022, 33(3): 611-613.
HWefs, M, &0, & BRTHeTin il
HP SR ML) KA S N AME TR AR DGR AL 9], R
24,2022, 53(6): 1719-1729.
PR, B, ARAE, & BT CHERERT BE
A R R [1]. R EEZ, 2023, 54(1): 72-
80.
e E, B, a2 FEFRAUERK (OB A AT
EWN ZREARFE S AM R E (7] RS,
2021, 52(12): 3689-3695.
RGN, 7w, L, % TR TOPSIS JEfIK
BRI E AT R R M SR [J]. P4, 2022,
53(17): 5504-5512.
BRom |, 28Kk, E4k, & S abh ey fivt 7 BeR
[, H iz, 2022, 44(12): 3953-3958.

[ttt Falp]



