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Quality assessment of Asarum heterotropoides var. mandshuricum based on HPLC
multi-component determination and multiple pattern recognition method of
fingerprint
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Abstract: Objective To analyze the quality of Asarum heterotropoides var. mandshuricum from different areas by multiple
chemical pattern recognition based on HPLC fingerprint and multi-component content, so as to provide a reference for the quality
evaluation of 4. heterotropoides var. mandshuricum. Methods A total of 18 batches of A. heterotropoides var. mandshuricum
samples from four producing areas were collected, HPLC fingerprints were collected and the content of three active ingredients was
determined. The quality of 4. heterotropoides var. mandshuricum in different areas was explored through CA, PCA and OPLS-DA
methods. Results The fingerprint of A. heterotropoides var. mandshuricum was established, and three common peaks were
identified. The mass fractions of methyl eugenol, sesamin and asarinin were 1.76—32.98, 1.03—6.05 and 1.59—6.91 mg/g,
respectively. CA method could group the four origins of A. heterotropoides var. mandshuricum medicinal materials into two
categories. PCA results extracted two principal components. The medicinal materials of the two major producing areas were clearly
distinguished by OPLS-DA. Conclusion The multi-pattern recognition method based on the establishment of the HPLC fingerprint
and the determination of the content comprehensively evaluates the quality of A. heterotropoides var. mandshuricum. It provides a
basis for the quality evaluation of medicinal materials and can be used as an effective method for quality control of A.
heterotropoides var. mandshuricum.
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FBHEY)ICAN: Asarum heterotropoides Fr. Schmidt
var. mandshuricum (Maxim.) Kitag.. DA A
sieboldii Miq. var. seoulense Nakai {1240 F A.
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Oy i BE, BRAMEREGE. #RUEM. @55,
TR D vTHTRIERE « K9 T8
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My b 18 HEZM A, d I RSB . A U
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%5353 #871 (principal component analysis, PCA) #l
IEAZ Wt/ —-Feid: (orthogonal partial least squares
discriminant analysis, OPLS-DA) Z§4f 24555
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(152 5 Bl E 5 HRSUEIE AR 45 & 17 R VAN AN A
FEHLZA B AR AT A2, (R H Jy HoA T
A7 b BT B VPN SR AR G

1 XEEHHR
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LC-2030 2 = %0 (i A (DGC-20A RUAE 2k
ARG, SIL-20A B HBh#FE RS, UV RNEE,
HA S E AT, AB135-S Y 1/10 Ji L 70K
(i AR BB 2 A )D, AL204 B4 1/1 35y 2 —
B RPFR Gi RE -6 R 2 A 5D, KQ-500E
BB AERIEvE S (RIS EARAFD,
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SR SAEAR R (LS P11D8S50449, JiiF /)
$=>98%). ZRAFE (Hit'5 KS0927CB14, &
I3 8= 98%) WT FHRIEH AR A IR AR H
ETEHEBMEL (EE2WEEH, IS
111642-200301) W) SEF-Hr [ 24 5 A s € Frs &
i (Fisher A ], ksl JiE AR O MEE
IRE IR IRAFD; HapRalf i aat.

Wt 4 DMASE =L 18 L4 % 2561, K&
Pr 24 K25 TR 25 % 8 B =5 55 R R 0% e o 5 e
BEHEY ALY A. heterotropoides Fr. Schmidt var.
mandshuricum (Maxim.) Kitag. ] /R AR ZE . 24
MERENE 1.

x1 ALBFHMER

Table 1 Information table of A. heterotropoides var.
mandshuricum
M5 FEHL Eiidas
S1 LTHE XX180321
S2 TTHE XX180323
S3 WTHE XX180325
S4 BUM oS XX180324
S5 L 1709062
S6 L8 1709063
S7 L 1709061
S8 L 1709064
S9 AR E L JLT20190803
S10 AR E L JLT20190802
S11 AR E L JLT20190804
S12 AR E L JLT20190801
S13 FHadE b JLT20190805
S14 R JLIO1
S15 R JLI02
S16 R JLJO3
S17 SR JLI04
S18 R 5 JLJO5
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2 FAEEHR
2.1 BEEHG

A Crs T (250 mm X 4.6 mm, 5 pm);
MM (A K (B); BREDEM: 0~10 min,
5%~16% A; 10~15 min, 16%~27% A; 15~35
min, 27%~37% A; 3~50 min, 37%~43% A; 50~
60 min, 43%~52%A; 60~70 min, 52%~54% A;
FEIRA 30 °Cs Ay K 287 nm; JHEAEE A 10 L.
2.2 BRAIECH
2.2.1 RGNSV A R BRI T
ez MR, FRETEFMEE, 2T 10mL
Bt PRSI ERBRE, ®A, Hk
Iy HlE A RER 0.103 4 mg/mL. 2 FRAE XK 0.102 0
mg/mL. H T FEH 0.100 0 mg/mL 7R & X HE
it W, 5 H
222 HHAIERIEIE R PR S 2 A R
(=57 291 g, BREHTVSY, FHMAFE 50
mL, %%, FOEFE, BAELH (ThE 500 W, M
40 kHz)45 min, J§4, F BN SR 5TE, 13 000
/min &0 10 min, HUE3ER, RIFE.
2.3 HFEIEQEERENL
231 FEEERE IANEZi S9, % “2.227
TR 7 4% s v, B IR 2,17 T i
ZAFHEAT HPLC 43#r, ESRE 6 Ik, LIHET &
My (12 Skl NS, 1RSI AT
B IS i) 5 AR G TR R o 225 SR A % €00 1 U8 0 A 0
TR B} ] RSD {HI4/N T 2.8%, ARXTUETHI ALY RSD
HI/NF 4.0%.
232 FEtEaie  HUASEZGM S9, %R “2.2.27 T
TONER SRR, SR TCE, 2R 0. 2.
4. 8. 10, 12h JGH&I8 “2.17 TR il &R,
DIREE T &l (12 Sk ASRg, (HE&SE
WS PRI ARG PR B B i) 5 AR D TR 25 SR B 5 il
(IR CR B E] RSD B35/ T 1.8%,  AHXFUEHIF T
RSD {E34/NT 4.7%.
233 HEEMHE HEZM S9, %R “2.227
T ik & g A 6 1, B EIR “2.17 TR
R AR T HPLC 28T, DUHRET&HE (12 560
W) IR, TR A W AR R B I ) S
FEORE UG T R o 5 SR 2 B 2% € 9 U P A X O B I (1)
RSD {H¥)/NT 2.1%, AEXTUETRIFR P RSD {H¥Y/N T
4.9%.

2.3.4 HPLCfRgEERIESL 2 I HL 18 LA i %

“2.2.27 TUR 7% A, % 9217 T
R AT, £33 18 HEAH=E 2584 1) HPLC
Rk 8 18 AR A B SN (R 2 itk e gUE
AN RS (2012 fROY HEAT40HT, PLS1 A
SR, KA E0E RS 22 SR E A e o
W, B . Kb ta I 17 4, i 5RE
SRR I g (B 2) L, FRIAH 3 M
%, YRIARMIEET HER (12 518, ZHRAER (13
S, 4iSEfEE (15 506, 18 b4+ 254 HPLC
Feor i WK 1,

12 5 9
23 46 g 10 112 13,151617
" L | S18
1 i * e Rt
—4 — v v
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H i i
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Fig. 1 HPLC fingerprints of 18 batches of A.

heterotropoides var. mandshuricum
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B2 REXRMEHPLC &iE

Fig.2 HPLC of mixed reference substance

2.4  FEEEITEMN

W 18 HEamE i BB EE R AR 2 i fE 4L
ERE R SEN R4 (2012 WROY #EATMHT, 5
FRBURE, S5 ILER 2. 18 Hbgh 2B b (il 1 5 0t iR
IR B AR A 0.900~0.970, 1565 18 L4 S FE i
PR A T BRI ARE
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2 18 #HALAFEH mIE S EIEEMEITMNEER
Table 2 Similarity calculation results of 18 batches of A.

heterotropoides var. mandshuricum

%k g5 HEACLE 4k g5 HEACLE
Sl 0.925 S10 0.919
S2 0.900 S11 0.933
S3 0.901 S12 0.916
S4 0.934 S13 0.925
85 0.967 S14 0.921
S6 0.965 S15 0.903
S7 0.941 S16 0.912
S8 0.970 S17 0.903
S9 0.915 S18 0.907

25 CA

KH SPSS 25 Giit B 4047 CA, ¥
18 #L4H 37 B AH G LA U e i A 5 N 21 SPSS 25 4
THERPE,  DAZH (A EEE VA J i IR b A R MEAE S 432
WA SR A g5 R, LI 3. M REEE N 18 1Y,
18 #LAll=F /v 2 2%, 25 1 98 S1~S8, I S1~
S8 ¥ il T HL X 40 S 2 b B 2 IR0 S9~S18,
X 10 HERE S8R TR X A0 o 258 24002 EE
BRI, 18 HLAM AT p N 435, B 12K S1~
S4, X 4 ML TR R X A E M B 2
KN S5~S7, BN TEOLIX 24 553 2K
9 S14. S17. S18, 33 Mkud 527 X [P 4l = 24
¥ 5 4358 S9~S13. S15. S16, H S9~S13
REMIEATE X IGHE 26, S15. S16 i pki
FPE X G 0 3K U0 AL 77 ORI 5 AR X
MM AGHENZES .

TR
10 15 20 25

1 1 1 1 L

] (=)

S2
S3
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S4
S5
S6
S8
S7
S14
S18:
S17
S11
S12:
S13
S10¢
S9
S15:
S16

%a“

3 18 #HtdedFEiEm CA
Fig. 3 Dendrogram of cluster analysis of 18 batches of 4.

heterotropoides var. mandshuricum

2.6 PCA

W 18 bt LA I AR T N SIMCA 13.0 3K
{1147 PCA, 1353 55 R (R?x 4 0.916, 0% 9 0.653)
T 4. WNEYEKE, 18 AR RARA R
TR, Xh LR 10 #2584 9 o5 R X IR 402 2444
X FCLURI 8 JLZGM NI 7 7 X Ml E 2544, Horp
PEF5 3 RIRIY S5~S8 il T ¥ 1L 4l 2541,
KT 4 BRI S2~S4 NIl 78 = 4 2541,
Horb S1 BN . MK TE UL 18 #4254+
FEE—ENZESR.
2.7 OPLS-DA

DL 18 Hb4H-FFf m A gl iU E, A
SIMCA13.0 {4347 OPLS-DA, 5344 1% K I
5. 1% OPLS-DA &4, R?>y=0.905, 0*=0.813, )
KT 0.5, WEIREAR e v 5, ol T AR P2 XFE i
atT. MEDERE, 2 BFEAR ST ST,
FEAR S Z MBAA X o 18 HEFESh 7> v 2 2%, S1~S8
SRR BRI NI T XA A M, S9~S18
SRR R E M XA R 2

S5 R EEEREAE (variable importance in
the projection, VIP) WL.I& 6, R VIP EI1H]5E T7
VETRE ZE R4 2y, A VIP> 1.0 VE AbnviE i H oot

to[1]

t[1]

El4 18 HUAFZH PCA 55
Fig. 4 PCA score scatter plot of 18 batches A.
heterotropoides var. mandshuricum
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Fig. 5 OPLS-DA score plot of 18 batches of A.

heterotropoides var. mandshuricum
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Fig. 6 VIP plot of OPLS-DA

B E 2 RS R TTER R 8 MR R, KI5
g, 12 S (A0EE2). 2 SlE, 5 5%, 8 Sk,
6 S, 7 S, 13 5 (ZRAER) £5IkgF
AN TR 72 DX 0] 40 22 3 1 2 B A gy, i Av ik
VIP E/NT 1, XFER X 2 5N .

2.8 HPLC MEMFH I HAEMRIHEE
281 ZMEXRRFEHR KEBE “2.2.17 TUF %X
RS R, PR — RIS R SR E 5 R
VAT (n=6), %I “2.17 T ik 5 E ATl
E, DO RE 50T S BEOAREAR RS (XD, DAXHHR g
MRS (V) Zethlbrik 2, #4720,
B3 3 MR R R, S5 ILEE 3.

®3 IMMOLMERRER

2.84 HEEMIAE HUHEZM (SO, #2227
TR J7 i 4% A i s 6, B EIR “2.17 TR
%A AT HPLC 4047, sk el man, s
RO E, GRPETED. ZMIEE. 40¥05
I RSD KR4 314 1.16% 0.59%. 0.3%,
BIUNT 3%, R\TEREE TR
2.8.5 JOFEEISCRIRLS  HU4-EZ54F (S9), 3L 9
Uy, B0 1 g, IINTREST IR VEOE R, % “2.2.27
TR 75 ik 4 R s i, i “2.17 TR ko
M5E, oSk IEIETRL, TR RICR . 25RERW,
LT W ZRRAGER. 4057 A5 20 FR 072 [a]
W 23508 100.18%- 100.94%. 101.81%, HIF54
i EZGHL) 2015 FERRELE, RSD B 73704 3.00%.
221%~ 2.57%, ZERRIPTIEMERT] 5.
2.8.6 FEAIIE  HU 18 HLANEZ5M 4% “2.2.27 T
NSRRI, 4% “2.17 TN i Ak Rk
e, IHESRS &8, SRIE 4. @i
LA = X 2 [ & B2 RN, LT X 42
M T EM AR B, HAHX
HFE 2P ZRRIE R S BB E.
3 it

AR R AR LG, AR RS

F4 18 HMEMRD I IS ENELER

Table 3 Result of linear-regression analysis of three Table 4 Content determination results of three components
constituents from 18 batches of 4. heterotropoides var. mandshuricum
18Iy (1) 75 /e BAEEHE/ (ngml ) R? Ji R > ¥/ (mg-g ™)

FILTHB Y=5679.4 X+4 697.6
ZHAEE  Y=12160 X—23 324
MENeE Y=10 147 X—11 403

66.700~400.000 0.999 8
57.000~342.000 0.999 3
35.700~214.000 0.999 6

2.82 MEEEIALR  HUHSEZM (S9), #2227
TUR J7 i 4%l s v, B IR “2.17 T (i
AT HPLC 43#7, ESRE 6 Ik, 1035 o
TR, SERFET EHB. ZMER. driERg
AR RSD KK 5108 2.14% 1.27%- 1.37%, /)N
T 3%, RNEREHE R

283 FaEthitie  HAHSEZH (S, iR “2.2.2”
TR 7 & AR A, SR TCE, 2 5ITE 0,
2. 4. 8. 12, 24 hE#&I8 “2.17 TUN ik 2% it
FEOHT, RGN, SGRFETHEH. 2
KRR 2. 4l iR 2 U4 THI AN RSD HIK 43 7M 0.32%-
0.2%- 0.2%, PI/NT 3%, FHFER 24 h NEEE.

gﬁlﬂ

T A ZIRIEER RS EN
S1 9.89 1.03 2.65
S2 32.98 2.82 6.63
S3 27.54 2.71 6.66
S4 22.86 2.58 6.91
S5 8.17 1.92 3.87
S6 8.41 1.69 3.85
S7 7.45 1.36 2.63
S8 7.58 1.73 4.00
S9 3.70 3.92 2.74
S10 1.94 2.04 1.61
S11 7.18 5.90 4.64
S12 6.92 6.05 4.45
S13 6.71 6.01 4.87
S14 3.55 2.96 3.00
S15 3.17 3.25 4.32
S16 3.22 2.52 333
S17 2.46 2.29 2.93

S18 1.76 1.29 1.59
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W, 57 RCA R IR s . H 26
o B 0] R 4 L 5 T SR R T O R . (AR B
H) Wid#k “MEMHAR, lEYE, REFW.” 2
P BT B B B DA SR 26, i s o
FE OGIRL RIREEARAE, Ak H YA S
JR AR AL

ASEEG N O ST T RAFEE, B
MM RG (LIE-0.05%BE M AKE R . FEE-0.05%
R AN 2 -7K0 AFFEER (25 30, 35 C), A
E AR E (0.8 1.0 F1 1.2 mL/min). AS[E#EFEE
(5. 10, 15 L) %5, HA&HE T ALAE 51
EEEIE R, EELERRERE. WEE., T
PEE VDL ROMFE RIS R S — R YT 152 42,
AR IZ T VA AT AT

A FIEIS Y 18 RUASH = X I 24 3k
17 HPLC fearEigwtoe, 453 &RM 18 #HL2iifHfl
R, HadtE T 17 NMEE, HRINT 3
MEIGIE, AN RETHE (12 58, ZRkE
(1350, g¥ERER (15 518, MNE 1 fRaE
AR I T EX A 12 Stk (FRET &
M) WETH AR T A= X, T & ™= X 1) 13 5l
g CERRNEZR) WEMARHE R TIL T X.

I A R TR R X 2 (A
SRR, T XG0S AR R BT A Iy A A o IR
RN B BB, RS H e 7.45~32.98.2.63~
6.91 mg/g, I TR X GHE 2 i T
HEFIAE 3 R R B B, FIEES A
23.32 mg/g. 5.71 mg/g; T MRHLIX A 2544 Th Z R
JERM S EES, FESHN 1.29~6.05 mg/g, H
B XA 2 ZRRIR R S B, T
$IE &N 478 mg/g.

HiLIEH CA il PCA X HBHTLE A&
fr, SERFH CA BB 18 HLZGMTEMTHL A 2 2K,
B 7P~ M R0 &5 bk = dth, 7R 4> 2RPE BN 8 B, ATLA
BT 2 25, B S1~S4 NI T
XF1 S5~S8 NIL T #z 1 L= X Z58F, (HABRRE & Ak
FEHL 2 AT IE TR Z3 B Ok, R AR SR AR i AR
A MaE L 2 AN DX S 258 1Ak 22 A AR ARABL,
PR B IX 2 S8 22 SN, B DA 43 9 . PCA
N MBI S Tk, FAREERE S IRl AR AL
HBEAT /M), it PCA 7357 B, WTLUE L X Bk

bR, X B Rl o o 2 K2, R RME M 2 K
FEIX, RS ERESIMFE, ARSI T X 2
Y5y I TR AL TR L2 X, H ST ZM R,
{HXFER S1 48 5 S2~S4 #jM @ T [A—7=h, nf
Re i MAZE R TSI .

it OPLS-DA i RiEI/R, WX Al
MR X A BE B0, W B I T R AR X
22 UK, AT T R T P X ORI R AR X
Yl M 22 10 8 PP E R .

2% PR, CA. PCA. OPLS-DA #HZh454L
Bl itk &8 B A A5 R ) T B B o 5l Y 4 T
0, IEMTH R B TSR S A o 2 A 2 . A
FriE I A0 FE S RS 5 S s E AR LS A R,
ATH R BR T 0B R AR RE R, SR —Pie
FA 2 SR 7 1200 A BAE i — P25 A i
SCHL T XA A TSR G T E Y, NERRNE
TR ot 5 I AR 2 A I T VRPN AN [F] = Hb
M EREEA NS E, WA e H A 254
LT VP R AT L

ABAR TR FRARELAZFR
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