BT % TG S OETT T R B SRR

TEE 42212, 3% 12, Réab 4, 2R354, 2% A2, $3E 2, 58 P aamhEgks, fE 330000

2. EARHI R FH AR ER TR L, BE 3300065 3. 70754 25 R Lt 8 330029; 4VLFEE HRIEH KA A RAR, VL7 B
A 338000)

WE: B A WHKEe 48 ETTHM AR Z, AR E WEREMAKG LW TR EFEFN T,
FiE %i?$ﬁ%??£%%ﬁ\ EEEEFFFLERB TGOS ENE F iR TR 48 JLRAN T, Rt 48 i FE
WFAMAAT FEE, KE, TE. WIKE., Ko, ERS. BRRERESGKRN; E8ELR00H. b=k
HAT. AR HT 7:‘7"’\71‘ *% ﬁa%mz%fr%&, kS BAATAT RN T F AR SR . HR é’im?:;v\/]%b-
WWIKE ., mRIFHBRAE. LENBEES FLELE %‘téé\éﬁiiﬁ%aa/ﬁﬁﬁ%ﬂ@aﬁ, HINERAR(TEE., B
B)5 w&&%(ﬁ/%%%ﬁ;é\“ 2R EFLRIABFESE)E 001 K FLEZEBEME, %é\ﬂ‘%iﬁf«%%,
HETENF—F. —F . XN RAEFEHFE, 8 ERASFERIOMIIEEE BT 287 F 347 T F258 0, Fat
LEENERZLEF LRITT RIE, BAT AR TEANT “I0dbFAHE" e9F BAE, LATRARERE ZAREGE
SRR YE

FEEHA: BT MR RNERE; MEER

FESES: RI17;R282.5 YHMFER: B NEHS: 1007-7693(2021)06-0673-07

DOI: 10.13748/j.cnki.issn1007-7693. 2021 06.007

SIRAAS: TEE, #2822, 84, F AT S A4S WO ETTHMRAETFRAMRI]. FEIAR L 25,2021, 38(6):
673-679

C

Study on Quality Grade of Plantaginis Semen Based on Multivariate Statistical Analysis

DING Ruowen!*, WEI Huizhen'?, LYU Shang'?, SONG Xizhong*, QI Junfen*, JIN Haoxin?, CAO Yanxia®,
RAO Yil’z*(].Jiangxi University of Traditional Chinese Medicine, Nanchang 330000, China; 2.National Pharmaceutical

Engineering Center for Preparation of Chinese Herbal Medicine, Nanchang 330006, China,; 3.Jiangxi Drug Inspector Center,
Nanchang 330029, China; 4.Jiangxi Qingchun Kangyuan Herbal Sliced Medicine Co., Ltd., Xinyu 338000, China)

ABSTRACT: OBJECTIVE To construct a quality grade evaluation method of plantain seed based on 48 batches of
Plantaginis Semen collected from the market. METHODS Determination method of the contents of geniposidic acid, acteoside
and isoacteoside in Plantaginis Semen was established and 48 batches herbs were determined. At the same time, 1000-grain
weight, length, width, swelling degree, water content, total ash content and acid insoluble ash content of 48 batches of
Plantaginis Semen herbs were tested. The principal component analysis, partial least square analysis, correlation analysis,
variance analysis and other mathematical statistical methods were used to select the classification index for the study of
Plantaginis Semen classification. RESULTS The 1000-grain weight, swelling degree, geniposidic acid content, total contents
of acteoside and isoacteoside were the key indicators of the quality evaluation of Plantaginis Semen, moreover, external index
(1000-grain weight, swelling degree) and inner quality(geniposidic acid content, total contents of acteoside and isoacteoside) at
the 0.01 level showed significant positive correlation, in combination with the practical situation of the market, the Plantaginis
Semen quality grade standard of first class, second class and uniform goods were developed. CONCLUSION This quality
grade not only evaluates Plantaginis Semen in terms of appearance characteristics, but also characterizes its internal quality
difference, which satisfies the judgment rule of “plump seed is the best” and provides basis for the establishment of industry
standard or national standard.

KEYWORDS: Plantaginis Semen; appearance character; inner quality; quality grade
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Fig. 1 HPLC chromatograms of sample solution
1—geniposidic acid; 2—acteoside; 3—isoacteoside.
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Tab.1 Index data of Plantaginis Semen

s pw TRERSIECWKED e e BTRIE g B
XG-SH-1801 0.712 6.2 11.9 5.87 0.95 2.1 12 123 135
XG-SH-1802 0.713 5.4 11.9 5.87 3.44 2.0 1.0 1.10 1.22
XG-SH-1701 0.459 42 1.8 7.18 1.04 1.5 1.0 0.51 0.68
XG-SH-1702 0.489 4.1 11.6 7.78 2.15 1.5 0.8 0.50 0.66
XG-SH-1703 0.603 4.4 10.8 5.69 2.61 1.9 0.9 1.13 1.08
XG-SH-1704 0.706 4.6 11.7 5.30 1.61 22 1.1 0.75 1.29
XG-SH-1803 0.641 5.1 1.5 5.51 1.09 2.0 1.0 1.00 1.19
XG-SH-1804 0.644 47 10.9 5.24 1.19 2.0 1.0 0.88 1.05
XG-SH-1705 0.596 53 11.0 5.36 0.16 2.1 1.1 0.88 0.98
XG-SH-1706 0.543 5.0 119 5.64 1.83 1.9 0.8 0.92 1.02
XG-SH-1707 0.617 52 112 8.46 3.13 2.1 1.0 0.96 1.02
XG-SH-1708 0.611 52 10.8 5.59 1.28 2.1 0.9 0.96 1.07
XG-JW-1709 175752 0.634 49 11.9 5.78 1.13 1.7 0.7 0.90 0.95
XG-TW-1710 THiT-£ 0.641 48 10.8 8.71 4.49 1.8 0.8 1.01 111
XG-JW-1711 0.648 44 10.9 5.39 1.18 1.9 0.9 0.94 1.19
XG-IW-1712 0.616 43 10.5 4.71 0.82 1.7 1.0 0.93 1.14
XG-JW-1713 0.628 4.6 10.4 5.61 0.97 1.9 1.0 0.87 1.07
XG-JW-1714 0.642 47 10.5 5.92 1.08 2.1 1.0 0.89 1.13
XG-SH-1805 0.645 6.0 10.0 5.52 0.93 1.9 0.9 1.12 1.24
XG-SH-1806 0.627 43 10.1 5.64 0.80 1.9 1.0 0.97 1.14
XG-SH-1807 0.613 49 11.6 5.79 0.87 1.8 0.7 0.92 1.18
XG-SH-1808 0.624 4.6 11.0 5.88 0.76 1.9 0.9 0.92 1.19
XG-SH-1809 0.625 5.1 11.0 5.93 0.63 2.0 0.9 0.89 1.18
XG-SH-1810 0.629 49 10.9 5.68 0.78 2.0 1.1 1.07 1.22
XG-SH-1811 0.711 5.1 83 5.24 2.47 1.7 1.0 0.78 0.98
XG-SH-1812 0.645 5.0 8.0 5.24 0.91 2.0 1.0 1.06 1.28

75-1701 0.565 5.6 10.0 5.14 127 1.9 1.0 0.77 0.64

7S-1702 0.742 52 7.8 493 0.57 2.1 1.0 1.44 1.16

758-1703 0.799 6.9 73 5.68 1.59 2.1 1.1 1.00 1.13

7S-1801  YLPEHE 0.787 52 10.4 5.59 1.40 2.0 1.1 1.00 1.13

75-1802 0.735 5.0 9.7 6.0 1.61 1.9 1.0 1.00 1.17

78-1704 0.535 5.1 7.4 5.30 0.30 2.0 0.9 1.18 1.15

78-1705 0.534 5.0 8.2 4.60 0.38 1.9 0.9 0.93 1.04
XS-1701 0.648 49 10.6 5.22 0.72 2.0 0.9 1.42 1.29
XS-1702 0.553 48 8.3 5.60 0.42 2.0 1.0 1.28 1.14
XS-1703 0.722 48 6.0 6.44 221 2.0 1.0 122 1.07
XS-1704 ALk 0.796 53 6.1 459 0.68 2.1 1.1 1.18 1.14
XS-1705 0.590 5.1 6.0 479 1.15 2.1 1.0 1.16 1.16
XS-1706 0.587 52 6.1 470 0.79 2.0 1.0 1.29 1.29
SC-170501 0.524 45 7.8 5.52 0.98 2.0 1.0 1.19 1.12
SC-170502 0.510 45 6.8 5.45 0.97 2.1 0.9 0.95 1.07

-170503 0.508 45 8.2 5.56 0.94 2.0 0.9 0.9 0.96
22-170701 P 0.504 4.1 9.2 5.84 1.12 1.8 1.0 0.95 0.96
SC-170701 0.475 42 8.6 5.85 1.43 1.9 0.8 0.84 0.85
SC-170701 0.452 4.0 9.4 5.88 1.55 1.8 0.9 0.7 0.76
HLJ-1701 T 0.412 4.10 4.00 5.78 1.98 1.8 1.1 0.50 0.88
HLIJ-1702 b 0.423 4.10 420 5.60 1.57 1.7 12 0.52 0.89
HLI-1703 0.433 420 420 5.64 1.64 1.6 1.0 0.55 0.96
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of Plantaginis Semen(n=40)

R T 2 M 4 FARAT B G 1T 4 12 (n=40)

Tab. 2 Statistical description of grading index components

Eis BRE BME BE WiEE EREE%
Tk /g 0.799 0412 0.6035 0.0978 16.20
i B B /mL- g ! 69 40 48825 0.5944 12.17
IKIY% 119 40 91700 2256 24.60
RIK 5T 1% 6.00 459 54715 0.3872 7.07
FRANVEHEIR 53 1% 198 0.6 1.0507 0.4233 40.28
K /mm 22 16 19650 0.1331 6.78
B & /mm 12 07 09850 0.1099 11.15
FEFHMR A% 144 050 09713 02116 21.79
%gﬁggggf 135 064 10938 0.1511 13.81
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Fig. 2 OPLS-DA analysis of Plantaginis Semen
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Fig.3 VIP value of index components

T3 ERTFHMERERS SN
Tab.3 PCA of the index components of Plantaginis Semen
- ST BEERT MR T FRAN E VIV
ES Kl WAKE BKS K TR IFAR TR/ %
L% ookt SRR A THE HKE ko K5y A KE SRR STRER/% %
5—F sy 0.853 0.765 0.797 0.681 0.365 -0.361 -0.583 0.581 -0.015 3.354 37.27 37.27
Y -0.134 0.078 0.184 0.030 0.805 0.654 0.147 -0.162 —0.588 1.505 16.72 53.99
= E A -0.231 -0.032 0.322 0.309 0.026 0.388 0.579 0.401 0.691 1.379 15.32 69.31
FT 4 TIHAE RSN
Tab. 4 Correlation analysis of index components
e SRR EBRAMTSRT - , , ey RN " .
it WA SRR A THE  EKE Koy BIKSY B4 i FERE
ST H RS & 1.000
EEAAPET SR BRI E S S 0.6432 1.000
ThiHE 0.512% 0.6062 1.000
:7]13} 3 0.4632 0.357" 0.6392  1.000
KAy 0.142 0.244 0.425% 0.182 1.000
RSy —0.368" —0.162 —0.164  —0.144 0.281 1.000
FRANEE IR 3 —0.593% ~0.365" -0.177  -0.181  —0.154 0.386D  1.000
K 0.451% 0.286 0.386" 0.349Y 0.166 -0.106 -0.211 1.000
TERE -0.106 -0.230 0.090 0.067 -0.331Y  -0.050 0.178 0.279Y  1.000
e D7E 0.05 KT BB D7E 0.01 KT ERFML,
Note: Dsignificantly correlated at the 0.05 level; significantly correlated at the 0.01 level.
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Tab. 5 Analysis of variance
Ei=L7N REH  REHT F P
Tk /g 0.050 0.007 6.79  0.003
K /mL-g ! 5.911 0.053 111.86  0.000
RS /% 0.265 0.033 8.08  0.001
€ ??ﬁ?i: 5 0.065 0.021 3.15  0.055
AR SR /%
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Tab. 6 Final clustering center values

ki SRR CEERT SR ES
ol T PR REFER CEIEE SR EEE

mL-g™! T/ % B w2 /%
12% 07187 6.4 1.12 1.24
22 06305 5.1 1.06 1.12
32 05515 4.4 0.84 1.04
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Tab. 7 Quality classification of Plantaginis Semen
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ERR, FRiTF2MEKEk, REEERH, L
HE Bk B 2 AR T VS T RE I — S EE AR AR,
FEARSCEAT BT b, TR0 s R K 5 20 T I 7E
JiEAE 0.01 KV F2 BEMIEAK, TR
&, WAKE W, AR SR, 1
SRS R 2y o O M M AE” A —
B, R T ARG TAEM A HLbE

X F A BE R GE B I A WA B AR, — 2
FEWCEE R B ZETT b, BN 9E B 1Y A8 A i T L
BN, ZRMEAKR, ZRAEFFHEA/NEAR
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FEREALAE RS, BEEAERAT 0 40 7 IR R e 2
Py SEREUS), SRR AEMET BEGE B AR DI RE, B
IEBE#NT, 2% 3 R 5 RTINS UER R
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(P EEAE R . L, ARWF5E A8 E 25 2015 4F [l
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fEhRL sy, L RE RS & . BT S
SRR B EVE AR R TR
febr o ORI REAE B AR e r 5L b B AT 12
Tt RIS TE G2 A R AR B T 2530 D RE Y
B

HERBHE EER %
Ay B N = RS SO
b L A it
RE®/%  AEHATF S-SR/ %
—ZE ATMEMREE . AHNKERSR = AR TR E>0.650 g, IKE>6.0mL-¢', AHEHNKAEG >1.00 >1.10
KB, W, K4 2 mm, 584 1 mm, M ASCRFR B, GFERE, IMEWRT, el
—dg RWHEROERBO, AMEE, — TRE 0.600~0.650 g, BAKES 5.0~6.0 mL-g™, HJKI1  0.70~1.00 0.80~1.10
BAREGITOREE . A, M, M SORFR I, GBS, AME B
Yetk PRIR THLE>0.500 ¢, WIKEE4.0 mL-g, A KAGMER — >0.50 >0.48
M, K/NRZE, Koyt
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4.2 SFEHR IR

AR Z MG R 9 N orgdE
PREATIE A, 32 43 ik AT A Z A8 AR AT
LS A M E R bR 7, IR BIREAE R A ;
fife/ D AL FE AT, AR XA 3 b2
S EEFEAR; Pearson AHICH: BT T DA AR & (7]
IZEPESC R, MIEESNILPE IR 55 PO 7 oo A SR B
Z LG 7 ik 0 R A el 5 S B HL U IR ) A EE
P o MRPE K-PERIEEER, v TR s,
RERK R, ARSI & e . 20
KR, WESERENETT, IMEBR N
W, KA NHE, TREBER,
B G RN  5 SLBRIG AT &, SRR,
[F] Bt 5 H 8 53 9 T AR o

RS AR gt . —% . ZAdE 3
ANEFEGL, AR, [ 245 L 2015 4 Rt T X 42
HIF AR AL RE , 3 g A QAR B X 4 i 1 o
AR, R T DUAR R O i AR
PR G NFE R R SR BeE, R APRE SE A8 bn it 1T
TRARRNAN S, DR T 3 T o R P R S
R WERA . AT ERAEME R 0 SE GO .
4.3 MBI S0

AHIF ST HE ST (2588 53 B 1 LIVEAN 2587 i o
HEAVRR, BRGNS ARG T, B
TS I E AR AT AR, IR REAS IR B
TR i S5 (R ANE PR S P 7 B e R A T A SR
R ERIK G, WO PEM ARSI
XTI AT T AT, R B P 7 o e 2
5 LT T RAE . FERKMM Pt g, ]
W25 SR FH LA A SRR 1 S 5 1 1) 43 9% T 1% R A7 O
e, FREATIRAM RV, DA 4, o
W HAR I 25 b S 22 5 . ARBIFSE S T 2R Bk
R RARE T — R 5K, 2GR AL B
SERAE TR I ST B, T Sk mT YR T LR
A TR A KHIE o
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