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Study on Correlation of Chromaticity Value with Multiple Indicators in Schizonepeta tenuifolia Charcoal of
Different Processing Time

TIAN Tian, PENG Banggui, XU Jie, HONG Wanmin, LIU Lufang, HE Haibing, WEI Mei (Guangdong Yifang
Pharmaceutical Co., Ltd./Guangdong Provincial Key Laboratory of Traditional Chinese Medicine Formula
Granule, Guangdong Foshan 528244, China)

ABSTRACT OBIJECTIVE: To study the correlation of the chromaticity value of Schizonepeta tenuifolia charcoal of different
processing time (0-40 min, similarly hereinafter) with multiple indicators, and to reveal the quality change law of S. tenuifolia
charcoal during processing and confirm the terminal time. METHODS: The contents of ethanol-soluble extracts from S. fenuifolia
charcoal decoction pieces of different processing time were determined. UPLC fingerprint of S. tenuifolia decoction pieces and S.
tenuifolia charcoal decoction pieces of different processing time were established, and the similarity evaluation was also conducted.
The chromatographic peaks were confirmed by comparison with substance control. The same UPLC conditions were used to
determine the contents of index components (hesperidin, rosmarinic acid, menthone) in S. tenuifolia charcoal decoction pieces of
different processing time. The colorimetric method was used to measure the chromaticity value of S. fenuifolia charcoal decoction
pieces of different processing time. Meanwhile, sample of processing 0 min was used as a control to calculate the total color value
(E) and the total color difference value (AE). Pearson correlation analysis, cluster analysis and orthogonal partial least squares
discriminant analysis (OPLS-DA) were performed on the ethanol-soluble extracts, index component contents, chromatographic

peak area and chromaticity value. The terminal time of processing S. fenuifolia charcoal was confirmed, and validation test was also

- conducted. RESULTS: With the extension of processing time,
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was greater than 0.9. 21 chromatographic peaks were identified in S. fenuifolia charcoal decoction pieces of different processing
time, and its similarity with the chromatogram of sample of processing 0 min decreased with the processing time, and the
similarity after 18 min was lower than 0.9. The chromatographic peak 9 was hesperidin, peak 10 was rosmarinic acid and peak 17
was menthone. The determination of content and chromaticity value showed that with the extension of processing time, the contents
of hesperidin, rosmarinic acid and menthone decreased gradually; the color L, b and E values of S. tenuifolia charcoal decoction
piece powder decreased gradually, and the a and A E values increased gradually. Pearson correlation analysis showed that the
contents of ethanol-soluble extract, hesperidin, rosmarinic acid and menthone, the peak areas of 15 chromatographic peaks (peak
2, 7-15, 17-21) were significantly positively correlated with E value (P<<0.01); the peak areas of 5 chromatographic peaks (peak
1, 3-6) were significantly negatively correlated with E value (P<<0.01), but peak area of peak 16 was not related to E value (P>
0.05). Results of cluster analysis showed that S. fenuifolia charcoal decoction pieces of different processing time were divided into 2
categories; the first category was processed for 0-16 min, and the second category was processed for 18-40 min. The results of
OPLS-DA showed that the VIP values of peak 6 area (2.800 75), L value (2.327 54), peak 3 area (1.793 39), b value (1.735 78)
and peak 5 area (1.244 04) were greater than 1. The final processing time of S. tenuifolia charcoal was 18 min. The results of
validation experiment showed that the L, @ and b values of S. tenuifolia charcoal decoction piece were 20.22-22.00, 4.44-7.67,
9.78-13.00, and AE were 13.50-14.12, respectively. CONCLUSIONS: The chromaticity value of S. tenuifolia charcoal decoction
pieces of different processing time is closely related to the contents of ethanol-soluble extract, hesperidin, rosmarinic acid,
menthone and the area of 20 chromatographic peaks. It is suggested that the terminal time of processing S. tenuifolia is 18 min.

KEYWORDS  Schizonepeta tenuifolia; Schizonepeta tenuifolia charcoal; Processing time; UPLC; Fingerprint; Chromaticity
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Tab 1 Source information of S. fenuifolia samples
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Tab 2 Effects of different processing time on the con-
tent of ethanol-soluble extracts from S. fenuifo-
lia charcoal decoction pieces

B5 NI i BEAMRNIAE,% || BT O min BRAEREIGR, %
JT00 0 1515 Jin 2 1189
101 2 1473 i bl 1108
JTO02 4 13.26 it 2% 1040
JT03 6 1287 ITi4 2 10.19
T4 8 1253 Tl 30 9.89
105 10 1217 Tl 1 10.49
JT06 ) 1188 7 3 1063
JTO07 14 1127 it 3 10.34
08 16 1138 19 38 993
109 18 197 20 4 935
JTI0 2 1141
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2.3.1 3% 1L Waters CORTECS UPLC T, (150
mmx2.1 mm, 1.6 um) K €%, DL O (A)-0.1% BT
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it RS, IS

2.3.4 AEHEERLE  AEBWIEC2.3.37 T A — ki)
VAW (Z'5 S1)3&E H , $22.3. 17 K (i S b e S AR

- 1468 - China Phammacy 2021 Vol. 32 No. 12

FE 6K, LIRS B2 1T (S de o 2 I8 11545 G i 0 (0 AE GO
B B B AR T I TR, 2554 , A5 G s e A X O B 1) (1] 1
RSD ¥J/NTF 0.5% , AHXTIEE TR RSD £/ T 3.0% (n=
6), R % RS B BT

2.3.5 BEMRE  #92.3.37 0 F 5 BT A AR
PR (5 S1)6 40y, ¥ 2.3.17 30 6 3% 4% F R A
FE , LIRS Bz 035 06 R 2 B8 108 4% (0 g 05 10 FR GHOR 7
I [E] FURE X DA T AR 25 L, 4% €8 3 W A X £ B B [ 1
RSD #J/NF 1.0% , MHXIE TR A9 RSD #)/hF 3.0% (n=
6), FHIZ R EE T .

2.3.6 RUEMRLE  AFBMEC2.3.37 T Ak
W (s SUE L, 5 FEIR T AUE 0.2.4.8.12.24
h B4 2.3.17 01 T A S 4 R HEREDN 2 , DARE B2 17 (e i i
35 BR A (0 3% 06 (%) RF G % B ESF e R R %o i 1 A
SEIL A ARG R B B[R] RSD Y9/ F 1.0% , AR
U TH AR RSD /N T 3.5% (n=6) , & W32t S v i 7
FIR O 24 h N E T R

2.3.7 FRGUEE R A E e TR IA BORITIK A
(%5 S1~S12) FAAS [] 4 il B[] (R 300 5 < AR B (G 5
JTO0~JT20) ,4%“2.3.3" Wi F J5 il & Bk i A i , 754%
“2.3. 1750 g AR E il RS R, g
A3 A CHP 2 e ik s a0 T AR AL EE PE I R 48 (2012A
B ), PA%i 5 STRES A4 5 JTO0 Ff & 1Y 233 e 2 i
3% | 4 isF 1) 2 9 BE 1% 4 0.1 min, SR 22 A IEVE A T
UEEDC L, N7 R IR R RIS [ s BT (B] A 3R ¢ K R 1)
UPLC & hn4g8r B3k , & FH A7 Bl Az pios Bl g a0 (B35
(R)o G55, 124t v IR Hebr o 17 -k g, A4
il s [8] A R0 5 e R R b 21 A gk i o 5 0 B
(“2.3.27 0 N HL— X HE SR TR A “2.3.17 T T e ik 2 m)
15) BT, ff e e 9 D B B2 AT (U 10 iR 2R TR (U 1T
AT, 3 DL ] 1~ 141 3,

150 9
140 4 12
130 W | s 19 5
120 4 7 14 17 A8 9\
110 : A L e s12
100 s11
90 I PO [ S s10
>E 30 m[._.nml;_w_.iw - - s9
E 70l PO A D NS SO b
60 -~ | s7
50 I e Sy e S6
40 4 l'_ﬁ»q\[k.».ld- M __— L./ ! S5
30 4 bl 1 - A
20] N W 1 I 1, VR T Y, ] s3
10 X [:::\JLAM e s2
o] 1 R PR N Y e
T T T T 1 1 1 T T 1 1 T 1 1 T
0 5 100 15 20 25 30 35 40 45 50 55 60 65 70
t, min

E1 I12#tH#I7FR A B UPLC & 454 E i
Fig 1 UPLC superimposed fingerprint of 12 batches
of S. tenuifolia decoction pieces
2.3.8 JHFFYOT BRI RN DURIF YO B9 4R
SrIEL3E gk IR A (b 2 3 i SORTE AR LR PR 2
G2 (2012A RO )X 12 HEIRTF AR T (45 SO PG EA T AR 1A
AREPEOY . 2520, 12 RIS 1T HE S BTSRRI A vk

WEZEG 2021 45 3245 124



12 17

220 - 3 10,11 18 20

510 ] 15 o B mJL M21

200 | - L !
190+ - : L JTo1
180-| ] At ; i JT02
170 4 I Y — L JT03
o0 M NI ‘ L JTes
150 -] b s e ; S S
140-] E - W“ﬁ‘*’” ; JT08
130 44 et e S JT07
> 120 \b= »%MJJU'M—A‘W ”L‘-‘——‘M JT08
Elo] b] - i JJ’: 4709
100 ] &‘ B e " —L—m‘ JT10
90 t\ s e

| i i

o) I e
60 | b' IR DR 0 SO
50 - “"' A s I BV
o }‘ i A et L UT16
30 \t' . J ¢ ww JT17
20 ] oeth ;1 o JT18
10 ‘I b ekl ot i 4T3
0| - e s o & S JT20

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
£, min

E2 HIFFRIRA B UPLC E gL Eig
Fig 2 UPLC superimposed fingerprint of S. tenuifolia

charcoal decoction pieces

120
110 16 20
100
90 <

80

70 4

60

50

40 l

30 -

20 h

1
ST BT X R
AR

U,mV

ST xS i
Bl

R IR X 1

PRI AT I

e B Bt
T

10

T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

t, min
VE 9B HT 5 10 R ATR 5 175 Wil
Note: 9. hesperidin; 10. rosmarinic acid; 17. menthone
3 HIFFR A HIFFARIR A B> R SUE i A R
AR B E
Fig 3 Reference fingerprint of S. tenuifolia decoction
pieces and S. tenuifolia charcoal decoction pie-
ces and chromatogram of control substance
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Tab 3 Similarity evaluation of S. tenuifolia charcoal
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Tab 4 Effects of different processing time on the con-
tents of hesperidin, rosmarinic acid and men-

thone in S. fenuifolia charcoal decoction pieces

(mg/g)
55 AT min BT HEER ER L
1700 0 200 068 200
ol 2 130 059 197
i) 4 14 063 167
1103 6 L17 055 120
104 8 121 055 126
1105 10 118 057 0%
1T06 1 L19 052 L18
107 14 LI3 048 107
1108 16 038 039 074
109 18 047 025 058
1o 0 041 021 062
it n 030 018 042
I u 030 017 045
I % 010 005 018
Il % 007 005 014
113 3 009 005 016
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(A RSD/NT 2.5% (n=6) , FRIIZ LM R AT
2.5.4 FREMERE  BORIT AR (95 JTOL) MK, #%
“2.5.17HU R kA B R T B R T 0.
2.4.6.8.10.12.24 h B LM . 455, L a b1l
I RSD ¥J/NF2.0% (n=8) , K PAFE A 7E = I T AlUE 24
h P B (R AR M R AT
2.5.5 A ERAEEEITE BN R 3
TR (G5 TTO0~IT20) B3 A, F5“2.5.17 35 K J5 1)
FE 0 SR E IR T AR A 1 B B [E= (L' +d’+
)" B EE[AE, 595 ITOO KRS L, AL=L s, —
Lo, Aa=a wy—do, Ab=Db sz — by, AE= (AL*+Aad*+Ab*)"*;
R, Lo ao b X0 45 TTOO AE i B €8 251019, 45 R
W5,

Fz5 AEMEHIE B HTF &K B EENR
Tab 5 Effects of different processing time on chroma-

ticity values of S. fenuifolia charcoal decoction

pieces

we SR, min L a b E AE
JT00 0 3550 5.5 21.60 4189

JT01 2 32.03 5.61 20.64 38.51 3.62
JT02 4 3112 5.82 2001 3745 4.69
JT03 6 3101 6.10 19.83 3731 490
JT04 8 30.78 6.15 19.25 36.82 5.35
JT05 10 3030 6.26 18.92 3627 5.94
JT06 12 2873 6.35 18.60 3481 749
JT07 14 26.54 6.53 17.16 3227 10.08
JT08 16 25.59 6.69 16.87 3137 1107
JT09 18 2351 6.85 15.60 29.03 13.50
JT10 20 2296 6.97 14.85 82 1434
JTll n 2111 725 1441 2657 1621
JT12 ! 18.63 748 13.63 2421 18.79
JT13 26 17.38 7.63 12.59 2278 2038
Ing A 16.76 7.80 12.03 22.06 2120
JT1S 30 1543 791 1148 20.80 2263
JT16 3 1487 8.17 1046 19.93 23.63
JT7 34 1379 834 9.17 18.54 2521
JTI8 36 12.83 8.58 8.20 17.48 26.54
JT19 38 1134 8.73 747 16.14 2820
120 40 10.90 8.98 728 15.89 2871

H1 2% 5 AT R AR R AR e R v E (LR G
I A 4 i T8 /) | 288 5 L b B I /N K
L b AEZ BN , 22 B i 2 A IR Ry A 1 BH 52 2 1l
AAR I, 35 IR s a (A WG A, B M il i R ik A
MARLENNER . FITF 5 R eI R b AE i B 1
I 1) f19 SEE K 7 720 4738 K . #2 BE CIELAB ¥4 {675 ] &
GUHLE , MAEAH2E 6~ 12 /A 22 s i, Hofa 22 a] gl A
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MR HAE=12 I S TF 5 RO B S (4 5
(R B 25 M) AR BOR Y. S H ] 18 min J& , RIFF AR
AIAE(EXI T 125 HBEHE M ek ) i 4, FRI5T 2 TR R
AIAE {EHE—H 3R
2.6 MHELIRRRFFTFREE S M ERASKERS
2.6.1  Pearson AN FIHI SPSS 20.0 FA X ANFH]
SR 1] AR T R AR (45 JTO0~JT20) i i M i
MY & FEARr i IR RS A G ES
kAT Pearson AHOCHE 73T, 25 R LK 6.
®6 HIFRKAHEAEESHYEE BERSEE.
BigIEIEmR S & EE/ Pearson 18 X 14 4 17
RS
Tab 6 Pearson correlation analysis of the contents of
ethanol-soluble extracts from S. tenuifolia char-
coal decoction pieces and index component
and chromatographic peak area with chroma-

ticity values

Bl L a b E
BRI 0.903°* —0913** 0.885°" 0903
BEiaE 0.957" —0.937° 0.929°* 0957
RERR S E 0976 —0.952° 0.955" 0.976"
BT S 0940 —0.939™* 0.921°* 0942
e 1 VTR —0.874" 0.839° —0.863* —0.870
QUL 0.808* —0.804* 0.824°* 0.807°"
X T —0979* 0.966"¢ —0.969** —0979*
W 4V —0.866™" 0.865° —0.851"" —0.871°"
e SUETHTRY —0.774** 0.718* —0.717* —0.774*
i 6 U TR —0.923* 0.882°* —0.885 —0.922°
e TUETRTRY 0.863** —0.860° 0.830°* 0.865""
g S VTR 0.778" —0.780° 0753 0784
e 9UETHTRY 0.926" —0914°* 0912 0928
I 100 0.965°* —0946" 0.949" 0.966"
e 11 TR 0934 —0917° 0.907** 0936
i 12 VY 0.901** —0.882° 0.880** 0.904*
e 13U TR 0.776"* ~0.786" 0.766"* 0.782°
e 1405 0.685°* -0.706" 0.720* 0.684"
i 15U 0.885°* —0.861" 0.882" 0.884"
i 16 AT 0230 —0.201 0.246 0224
e 17U TR 0911 —0915 0.893* 0914
i 18 VST 0928° —0.887° 0.895°* 0928
W 19 R 0.857°* —0.854* 0.824" 0.858"
W20 WY 0.860"* —0.857° 0.826" 0.861°
21T 0.887° —0.875° 0.855°* 0.889™
T P<0.01

Note: “*P<<0.01

% 6 1] 0L FRIF ik i R EEA MR i i AR
o R IR IR o AT I D L 15 i
(U 2.7~15,17~21) B9 & F AR5 E (8 A% 2 3 16 AH ¢
(P<<0.01),5 /Al (i 1 ,3~6) (g FL E{E R
F ML (P<0.01), 0 16 FYUETRIFL S EfE IR (P>
0.05).
2.6.2 RPN IE S /N FRIEH B b AR
() ) BsF 1) P R0 A TR R (45 JTO0~JT20) 114 £ J3 (L

HEZED; 202145 32 5 121

SR BRI W O i R RR RO T i Mt 0 0 T
TS A SIMCA 14.1 84357 7 3R 2853 B A E A e /N —
Tk J0 5053 Hr (OPLS-DA ) , WA T TR 52 Wi FR) T 2 T vh
AT AR B B AR RIS HT A L R N [l ]
[ FRFRIST B TR R 9o B T 228, L il s ] 0~ 16 min
BEE M55 125 . 18~40 min AU S 45 2 25, TR L& 4,
OPLS-DA Z5 3 i/ A S B R ATk R (R*) 24 0.949,
TG B 2250 (0%) K 0.898, ¥ K T 0.5, 3= HH A B g
PR ABETR , A] FH A0 P FOUN 5 3 Aok LAY 0 45 58) 5 4
PG M (VIP(E) KT 1978 5, 43 1) 2 06 6 I
TAIH(2.800 75) L1 (2.327 54) | 3W4ETAI AR (1.793 39) |
bIE(1.735 78) W5 I A (1.244 04) , FEWIK 5, FikR5
AR B AR AR B A ol BE S, Herpai o L b R T A B
PRI 5 TR R A M I 28 5 o
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Fig 4 Cluster analysis of S. tenuifolia charcoal decoc-
tion pieces at different processing time
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Fig 5 VIP values of S. fenuifolia charcoal decoction

pieces at different processing time
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TER DRI 5 RR A o 25 1) A S AP AR
SERAYRITHE T, bk G DR ) eF 18] 1 4 15 2
TF REE AR A R 5 AR B, BOAS WIS R I
TROR M 2 A st ] A 18 min. 3% S s ] 24 18 min
AHE T T 2% 3 AR R (4t 5 S3~S5) BEATIE M , 14
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“25. 17N A E G EF R AE . 4590, &
id 18 min M5, PRSI 9T 5K R 9 L a b (B2 5 0
20.22~22.00, 4.44~7.67, 9.78~13.00, A E & 13.50~
14.12, 73R 7,

RT FFEREMAESMEEENHTEIESESER
Tab 7 Results of chromaticity value validation tests of
S. tenuifolia and its processed products

e el i

$3 54 s Bl $3 s4 $5 Bl
3267 3244 3267 3259 2022 2200 2Ll 2111
5.00 778 711 6.63 767 444 6.00 6.04
910 81 1778 183 1300 978 1089 112

L
a
b
E 3818 379 3786 38.00 2523 1448 2450 474
AE 14.12 13.77 13.50 13.80

3 Tt

£ 0 98 L AR R Hp 2 b4 B AR R o A 11
FabRZz—o 550 1, 2 e i el A R o) 28 a1
W i 5 B R 200 ) K EOULHINT , 25 5 % E LA A2
SRR E R R, 3 B R A 22 2, T
(B RE 2 UL VR b A BRI T i il 3 7w 114 2 €. 8
AR, T LA G LA [RI AR il st 18] (300 9 2 A s A
X ER1E PR 35 00 22 A0 FE WL (0 HE AT A, 45
EEL UL o FR R (A ATk SR R A ke e i) A S
K FRIF KR By AR BB HTINTR , L b JE (H 3428 0,
/N, a AE B2 EE R R AR B e B (0 320 AR A
ey R T A IR R, S5 AR SR PR B o 5
b5 pat G B S S VRN G 2 ol D= SRk 1B Y Vo
BRI AR , PSR TF s il 3k R Hp % S AR At
TSI S WO, SRR i M o 3 A 178 SO o B ekt
TEM LR B

AWFFELE A B  UPLC 48 8L KIS 5 Wy )y 245
e SO NP el E L OF i1 o7y St e T
oM. ) FL RS IR R B AN TR A il R fa] 380 5 o
R BT SCENE | K BUIRIT 285 10 ok, UPLC #8580 A7
TERER 25 . FTFIR A 19 UPLC 45 8 3 A REAG I 3]
U 3.5~6, 16, T 2 M il o b A o A s, i 3
5~6.,16 0] BE MM S5 ST B =R AL S . BEE I
il s 1] A S, FRITF TR R v B A R A R 7 ik o
T 85 12 Ao 0 P W T RO R P 2R s ), 22 PR
IR A TS AC B TERD B e A T A8k . IOV IR A
S e, ROVE R , A 1k i VR R L R i
3.5~6.163X 4 Fluir = A= Ak ST R 1k il Al 250
YIAHSE" ) R et — A 10 E

Pearson Al & PELS S oK BEAYERR ) & & 18
T R ER O AT S DL 154 ki
(02, 7~15,17~21) WU FR S E (%8 3 IE A5G, 5
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1) VIPAEHET 1, UhPH L a b AE SR s dp il o A v iy

AR JE AN A e B AT DA RN T e TR R A A

JE, DASE BRI I A e il o it i 4 il o AR 45 R

7, HE ] 18 min LB RIS IR A AE YK T 12, HEf

e ) B[] S, S R L DR R R L R A ) ) % 1

gL 2575 TR E M 28 5k 18 min. SR, B4

HEHOK O R E T #E— 2 i S5 5 Uk, DU A Y
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