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[Abstract] Objective: To analyze the correlation between powder color of Schizonepeta tenuifolia and UPLC
fingerprint, index component content, and extract based on the principle of color quantification and evaluate the quality of S.
tenuifolia from different producing areas. Methods: The fingerprints of S. tenuifolia from different producing areas were
determined by UPLC, and the powder colors (L', a’, and b" values) of the medicinal materials were determined by the
spectrophotometer. The content of alcohol-soluble extract, water-soluble extract, and index components was determined. The
correlation between chroma value and indexes was analyzed by SPSS 26.0 software. The quality of 13 batches of S.
tenuifolia from different producing areas was evaluated by cluster analysis, orthogonal partial least squares discriminant
analysis (OPLS-DA) model, and entropy weight and TOPSIS method. Results: Twenty-one common peaks were identified
in the UPLC fingerprints of 13 batches of S. tenuifolia, with the high similarity, and three components, i.e., hesperidin,

rosmarinic acid, and pulegone were identified. The correlation analysis showed that peak 1 was highly positively correlated
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with L', b", and total color value E; pulegone content and peak 17 were highly negatively correlated with L', ", and total
color value E; hesperidin content and peak 9 were highly positively correlated with 5" value; peak 3 was significantly
positively correlated with L", ", and E; hesperidin content and peak 9 were significantly positively correlated with L* value
and E value respectively; peak 7 and peak 18 were significantly negatively correlated with L” value and E value; peak 5, peak
11, peak 13, peak 14, and peak 16 were significantly positively correlated with 5" value. The cluster analysis showed that the
medicinal materials of S. fenuifolia could be divided into two categories: those from Anguo of Hebei in one category, and
those from Xiaoshan of Zhejiang and Zhoukou of Henan into another category. The results of OPLS-DA showed that the VIP
values of peak 17 (pulegone), peak 9 (hesperidin), peak 13, peak 10 (rosmarinic acid), peak 11, peak 12, and peak 14 were
all greater than 1. The results of Entropy weight and TOPSIS showed that the quality of S. fenuifolia produced in Hebei was

superior. Conclusion: The chroma value of S. tenuifolia powder was closely related to indexes, and can be used for the

May 2022 Vol.24 No.5

quality control and prediction of S. tenuifolia from different producing areas.
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i3 10 A AR BT, BRERES SR E], 2540 At
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T, KIEMR Y. BEREEIR Y B s RE
SR S5, S6; 77 [ T Atz AR SoK s TR
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x1 FFGHKBERHYEES Y
%

Eracs Jo & 434 ¥iE RSD
S1 15.48 15.58 24.11
S2 19.39
S3 11.88
S4 15.20 18.05 14.51
S5 20.35
S6 18.59
S7 12.50 13.81 24.07
S8 12.94
S9 11.14
S10 18.66
St1 18.20 15.42 21.02
S12 11.86
S13 16.20

R2 HIFTFHMEREERHYRES
%

Eraes Jo & 434 ¥iE RSD
St 16.54 14.03 20.99
S2 14.76
S3 1078
S4 13.76 16.66 16.36
S5 17.05
S6 19.17
S7 13.18 13.75 15.89
S8 13.16
S9 11.77
S10 16.87
S11 15.18 13.72 15.97
S12 11.20
S13 1479
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T 6 (16 R G B B 18] FNAF T 06 T AR, S5 SR R0
T U (14 K G 45 B B ] RSD 34/ T 1. 0%, AH X I 1
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2.2.8 MUY SRH “HhEh @it s g AR
FETFM R SE” (2012A ) Sr#riicd, DAHIIT 2544 %5
MRS R Oy 2 B8, P[] 7 i BRI T 24 B4 i i 4T
AL — BOME PR M o S5 R B, 13 LIRS 25 4
(S1~S13) 48 & B 3% AH AL BE AR Il 0. 984, 0. 944,
0.992. 0.977. 0.988., 0.964. 0.942, 0.908,
0.908. 0.960. 0.992, 0.984. 0.994, bl ¥7E

0.9 Lk I, FREILKHIFTT 25 b1 48 UK 5 0] 1A &1 3%
AEARLBE$4 5 o
2.3 g
2.3.1 HbrdfEMZES RS R 2. 2, 2 R R
— X RSB 0.5, 1.0, 2.0, 4.0, 6.0, 8.0mL,
BT 25 mLaifirh, W BB RZIE, 53R
TR A XT BRI o 3 ) W BB AR TR % Rt T VR A
i, %2, 20 VIR A SRR A, DA B Y
TR B R AR BR (X)), DA o3 KT O 14 06 T
WPAbr (Y), ZhlbrdEinsk, SRR, RiEF
PR A YA R ) 2P IR IE 7 B2 4300 R Y=11 100. 0X -
1 958.9. Y=4 866.8X - 2 375.7. Y=15 794.0X -
57 036.0, r43550.998 4, 0.9990. 0.999 8, 3%
WIRE Ko . R IEAT IR . A A R 5T o vk B2 3 0 AR
6.936 3~110.980 8. 4.914 5~78.632 0. 2.961 6~
47.385 0 pg-mL "SR M C R R IF.
2.3.2 KEEIRE  OKSEIE 2. 3. 130 N IR A X R
rn AR (P B T W B 55. 490 4 pg-mL ', 2K
5 75 IR R M E 39,316 0 pge-mL ', 5 87T R R
HWREE ] 23.6925 pgemL ), $%2.2. 130 F (O3 4%
L IERE 6 K, 1045 o B B s I R AR . 45
R, BERAT . KIEARR . 5 a7 A 0 1E A RSD
IR 0.77% ., 0.89% . 2.40%, WAL ZSHE 5
R,
2.3.3 fREMERE K8 WRCTR] — e v U
(S1), #%2.2. 15 F A% &5 570, 2. 4. 8,
12, 24 hEREDAE , 10 545 o 1 o i e T AR . 45
FRW, REHCH . RIEARIR . A7 IR 04 T P RSD
3R 0.94% . 0.70%., 3.20%, 2HAHER AR
FE 24 h NFE T R AT
2.3.4 EEMWIKE 2.2, 300 F 5 kA7 4 H
— ML (S1) 64y, #%2.2. 1IN (g S5 F i
TR, 0S4 A3 ) i e T RO 158 I i B
SRR, RERT . RIETER . AT IR T A 4 4K
) RSD 73 51 47 0. 54% . 0.87%. 0.96%, #FWiZ)7
REE MR
2.3.5 finAERDSRE  BRELE R AR 25
WK (S1) 9y, H0y0.25 g, AEHIE, XTI,
T & 5 S R e s 2 0.5 1 1.0,
1.0: 1.0, 1.5 LORYJEIN, K2 AR 28
PEAFR . T R BE 4 2. 20 3TN kil A
B A, H% 2. 2. VIR 3 SRR 52, 3T
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AT RN B . SR IETREIR . A A TR A A (el iR
MRSD, Z5RLFE3, 48R WxR, BEH . #%EF
(I SN R Cil LRl U e Ty R A CI R 8 |
96.51%~100. 51% .  96. 68%~101.04% .,  96. 52%~
100. 51%, RSD3IM1.45% . 1.50%. 1.45%, £F
A (PEZH) 202047 9101 24 i Ji AR i AT 7
PR IESE S K

2.3.6 HEMERERIE BONSTLMBAR, %2.2.3
U Jy il g A I, 4 20 20 LI A5 SR
XPIRITT 25 04 O AE B2 1 . R IR AR L O B S
(DLFES ) s, 254, 2506,
P R St VAT T e e 1) 3 R R
WLOR LU 3R 57, A6 [P IR T 250 48 1 1 %
i RSD., 1% 7 R & & RSD A X &I, i 4
TR

2.4 AREE(ENE
2.4.1 METTHE BORE = H AR T RE SO ARG
(it 65 Hi ), 5 A e A AR MR & 4 B 2 0
JE i BEE B 24 1 mm (93 R o I 258 SR O TR DS,
WA A 10°, MRAASLAE 50 mm, BR45 %6 1 mm.,
SRR AL, FATIE 3 RIGAME, D%
B (L. o', b)), AKX (D A EaE (B).
E= (L™a"™+b?) » (1)
2.4.2 HEERE  BUE—FESB R (S1) b,
Fi 2. 4. V00 F OIS & 6 UK, IO, 45
WL, o, bEMRSDEI/NT 3. 5%, FHLIEKS
R
2.4.3 #HEMKE BUE—HEHBK (S, FA7
ME6fy, i OEM, 45REWL . o bHIRSD
BINTF3.0%, RUZEEE MR

R3 HIFFEM RIS ERLELER

% Frkfdt/g R P B /mg XF BRI i /mg 754k /mg I /% SEH IR/ % RSD/%
RSB 0.2521 1.107 6 0.553 8 1.659 6 99.68 98.40 1.45
0.2516 1.105 4 0.5527 1.660 9 100.51
02523 1.108 4 0.554 2 1.663 1 100.07
02521 1.107 6 1.107 6 21995 98.59
0.250 1 1.098 8 1.098 8 2.176 1 98.04
0.250 3 1.099 7 1.099 7 2.1779 98.05
0.256 4 1.126 5 1.689 7 2.765 1 96.98
0.2512 1.103 6 1.655 4 27013 96.51
0.250 4 1.100 1 1.650 2 2.703 8 97.19
IR 0.252 1 0.718 1 0.3590 1.0756 99.57 98.36 1.50
0.2516 0.716 7 0.358 3 1.078 7 101.04
02523 0.718 7 0.359 3 1.0759 99.43
0.252 1 0.718 1 0.718 1 14211 97.90
0.250 1 0.712 4 0.712 4 1.4122 98.23
0.250 3 0.713 0 0.713 0 14165 98.68
0.256 4 0.730 3 1.0955 1.792 5 96.95
0.2512 0.715 5 1.073 3 1.7532 96.68
0.250 4 0.713 3 1.069 9 1.748 5 96.76
5 g0 ] 02521 0.187 0 0.093 5 0.280 4 99.89 98.27 1.45
0.2516 0.186 6 0.093 3 0.280 4 100.51
02523 0.187 1 0.093 6 0.280 2 99.43
02521 0.1870 0.1870 0.370 7 98.26
0.250 1 0.1855 0.1855 0.366 5 97.58
0.250 3 0.1857 0.1857 0.368 2 98.31
0.256 4 0.190 2 0.2853 0.465 6 96.54
0.2512 0.186 3 0.279 5 0.458 6 97.43
0.250 4 0.1857 0278 6 0.454 6 96.52
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R4 HFEHMHERRIRESH

s i a e KIEF R [ REE ]

i Hmgg ' ¥WfH/mg-g ' RSD/% JEREEUmg-g ' H{H/mg-g ' RSD/% RS EU/mg-g ' ¥fH/mg-g ' RSD/%
St 4.89 3.37 3.91 3.17 1.47 10.12 0.83 0.80 227
S2 2.60 0.43 0.61
S3 2.62 0.81 0.97
S4 2.97 3.17 0.82 1.22 1.47 2.41 0.89 1.18 2.90
S5 3.08 1.31 1.10
S6 3.47 1.87 1.56
S7 1.76 1.78 3.36 0.80 0.86 5.98 2.13 1.81 3.07
S8 1.30 0.59 1.97
S9 1.43 0.45 2.15
S10 2.62 1.60 0.98
Si1 3.01 2.32 2.63 1.06 0.82 2.60 0.72 0.63 2.05
S12 1.87 0.64 0.70
S13 2.08 0.78 0.48
2.4.4 fREMERE B —FESHOK (S, & 5L, b EfERBENHK, BEHSE. 1§

2.4 150 F 5L R B0E o, SRR O, 2,

4.6, 8,10, 12h)5, MEEAREE. 258EN, L.

a'. b'HIRSDI/INT 3. 0%, FHARERFAENE BRI

2.4.5 FESVEFEENE B3 HEANTE P A T

25, #2240 V3T ik T e B E I E TR E,

REHERE ST 30k, BOPIME, 45503k S.
x5 HFGHMEEHE

G L a b E

S1 65.66 1.68 18.80 68.32
S2 63.13 5.5 17.52 65.73
S3 62.43 3.05 16.13 64.55
S4 60.95 3.79 15.56 63.02
S5 59.59 7.45 15.82 62.10
S6 56.12 4.04 14.55 58.12
S7 52.80 4.85 12.18 54.40
S8 50.72 3.79 10.07 51.85
S9 55.25 436 12.48 56.81
S10 54.65 3.43 13.01 56.28
Si1 60.62 4.46 14.18 62.42
S12 60.55 438 15.54 62.67
S13 60.24 423 14.30 62.06

2.5 RS EAE Y

2.5.1 AT EEE S £ W0 E T8 bR i AH OC Pk 43
#r FIHI SPSS 26. 0 B XI5 6= ) . 8 hr
B 3 B fm K R 3ik A T AR S 60 B 2 R AT e R b
(Pearson) 73#r, &R U6, Z5RFEM, 15555
L. b, E{EZREBEEEARDE, SMrE & . 0175

S P EE B EADG; M35 L. b EfE
BEREFIEMAX, BETSE, BoSL. EHRE
WEEMG, W7, 1855 L, EfHE &M
X, WS 11, 13, 14, 160505 b'{E 2 B2 1A
XK, RUPHTTAM b2l S S5 AM B aRA
BRI OCE . eAh, KIEVEIR 1Y . BRI
Yy & i 5 R AR A OCHE A, SR N MRy R £ i
(HITCIEFER ) & = =R
2.5.2 HTT 0 BEAE R oA K B A ik ) o1
Br BIRIT M R B B S50 A SIMCA 14, 1 8
HATEZ R BT (HCA) ., K275, YAEX R
RUEE A ISHF, I3RS AT R WS S6~S10 R
h—2, DA L™= gy 35 S1~S5. S11~S13
BH—IE, LLLHEEM L Wb = L g R O
TR E,

BT OEEN RIS ITE R, X 13RI 2544
B EFE bR EFT OPLS-DA . #5AI Z:80 2y 2 5k
F(RY) 0.954, HUMLEE R (Q°) H0.783,
PIRTF0.5, REMARSH LA, JE %} OPLS-
DA fRIrh AR e mEMAY (VIP) #7081, 45
VL3 X T bRy VIPE R/ NI HE Y, 248 VIP
{B>1 0 5853722 F A R X A3 IR T 25 41 00 i e ik 0
FI A5 17 (WIWEATER, VIP{E A2.3708). 9 (KB
H, VIP{E~2.0831), 13 (VIP{E~2.0132), 10
(HKIEFER, VIPMEH N 1.547 7). 11 (VIP{E N
1.4792) . 12 (VIP{H M 1.2318) . 14 (VIP{H N
1.128 6), ULHIHEETOEERIEDPILER, 1o~
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xo6 HFAHMBEESEHYSE. BEHNSSE. BEERREXES R

bR L a b kit L a b E
TR T i 0.229 0.383 0.323 0.250 %9 0.650° -0.321 0.748" 0.664"
eSS CRE R Y R s 0.030 0.109 0.195 0.054 1§10 0.336 -0.479 0.466 0.349
iy 0.651" -0314 0.750" 0.665 W11 0.463 -0.050 0.668" 0.492
RIEAIR O 0.338 -0.475 0.469 0.351 112 0.259 0.039 0.350 0.275
A AT R 5 -0.801" 0.075 -0.700" -0.793" 1§13 0.507 -0.540 0.574" 0.513
U1 0.763" -0.086 0.815" 0.775" I 14 0.542 -0.010 0.570 0.550
U2 0.334 -0.143 0.427 0.347 %15 0.357 -0.294 0.523 0.377
I3 0.567" 0.028 0.675 0.586 16 0.454 -0.531 0.555" 0.464
4 0.178 0.468 0.211 0.191 17 -0.8047 0.068 -0.706" -0.796"
U5 0.491 -0.232 0.598" 0.507 18 -0.581" - 0.064 -0.352 -0.558"
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