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Quality evaluation of raw and processed products of Arisaema erubescens based on
HPLC fingerprint, multi-component content determination and chemometrics
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School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To establish HPLC fingerprints and multi-component content determination method of raw and processed
products of Arisaema erubescens (AE) from Miao medicine and evaluate its quality in combination with chemometrics method.
Methods The fingerprints of AE and its processed products were analyzed by HPLC and the contents of five chemical components
were determined. By means of similarity analysis (SA), clustering analysis (CA), principal component analysis (PCA) and partial least
squares discriminant analysis (PLS-DA), the quality difference of internal components of different processed products was evaluated,
and the principal differential component was found. Comprehensive scoring method was used to select the best processing method.
Results According to the SA, the similarity of samples during different steaming time was 0.990—0.999. The similarity of nine
steamings and nine sun-dryings produts was 0.892—0.996. By means of CA, PCA and PLS-DA, we can classify different processed

products into two categories, such as fresh steamed products, nine steamings and nine sun-dryings products, steamed products after
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soaking by rice wine, and ginger alum co-products. The VIP value of PLS-DA screened out two main differential components,

schaftoside and isoschaftoside. A total of five common peaks of 4 (adenosine), 5 (guanosine), 6 (thymidine), 14 (schaftoside) and 18

(isoschaftoside) were identified in raw and processed products. The mass fractions of adenosine, guanosine, thymidine, schaftoside and
isoschaftoside in 23 batches of samples were (921.7 = 0.0)—(8 974.4 £220.2), (375.1 £ 0.3)—(7 700.5 + 64.8), (48.7 £ 0.8)—(1 457.7
+7.0), (14 274.5 £23.0)—(102 175.5 + 1 837.8), (1 805.2 £ 6.3)—(14 307.8 + 105.9) pg/g, respectively. The results of comprehensive

scoring method showed that the comprehensive scores of 14 and 12 hours of fresh steaming, and four steaming and four drying were

the highest, which were 0.713 4, 0.702 6, and 0.679 8, respectively. Conclusion In this experiment, the processing technology of A.

erubescens was optimized, the processing varieties were expanded, and the quality evaluation method established was feasible. The

results provided a experimental basis for the quality control and further research and development of 4. erubescens.

Key words: Arisaema erubescens (Wall.) Schott; fingerprint; multi-component determination; process; nine steaming and nine sun-

dryings; comprehensive scoring method; schaftoside; isoschaftoside
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Fig. 1 Morphological characteristics of raw and processed products of AE
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FEAR—F

HE 11 vTn, KRR R ZE A U728 L
FEA (S14~822) KECRT LAY AR 2 28, BPFE & S14~
S18(—ZK—WH & T2 T RN 1 25 FEdh S19~
S22 (FNZENHWEEJLZE S N 2%, 5 CA 45
REEAR—F

HE 12 BT, K A RS5O ET By
235, B REFEAEM (S, K] 2~18h
FEA (S2~S9) DL K — 7% —Hiff 22 DY 25 U Al
(S14~S17). % 2 FKAFEEE T 22~30 h #5
(S10~S12). FLAFLHTE LK JUWIAE L (S18~
S22). HHIIR J5 2R HIRE S (S13) DL R ZEWL LA
(823), M Rpg AT 5 Pl & B 5w,
AL S Mz S BRI, FEE
55 A A1) BE B RO
2.7.3 PLS-DA 7£ PCA H:fii b, N IFHbiABLA4L
B 22 5, i th 22 Sebn &4, K SIMCA 14.1 3K
f, 347 PLS-DA, Z5RWE 13. RZ 40974, 2
9 0.734, ¥IRT 0.5, RUZEMHA BT TR E
P, HTEE /18 .

HE 13 aT%0, KESEA RIS 720 TR
Hor N2, 5 CA R PCA TR 45 51—, AR
JITEESLIY) PLS-DA R I HERGPE, MOEAT N E
Koe, R kB E N 200 %, SR 14, 4L
FAIT R2 A Q2 (A bR B & T e 223 1 R A 02,
RIFNIEE, O* MIEE AR S0 MDD 1
LRART 0 s, UEBHPTEAAY TR, SR I AL
GG, SEROEE, T Z AR EDEIE .
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Fig. 13 PLS-DA score plot of AE samples by different

processed products
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Ap g B B P %2 (variable importance in
projection, VIP) {H +2 iffiife i £ 22 F bn -5 4 1) H 2L 4R
PR, AT B S A UG 5| B PR 4L TR 22 S AL B
KN, VIP AEBER, FRIZA A0 A 2 5 (1) 51
Fﬁiﬁ;ﬂj( xRN 5 IR (4, 5. 64 14, 18

gD HEAT VIP 4387, 53 0AE 15, uVIP ERTF
1 ﬁlﬁﬂﬁ, it 2 N RZE RbREY,
14 (AT, VIP=1.72) M
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Fig. 15 VIP histogram of five components in different

processed products

VIP=1.15), BEHX 2 i 5l ek m 2 AR
HIERE SR EE R FERE.
28 RO EENE
281 HRGUGHMHESR %M 227 & “237 TR
71k, W& TR A IR A TR A A s (S, 1R
“2.57 TR (g AR RERE S BT . SRR . 2L
T BRI K B T S0 (a5 B KT
1.5, BB EERE R B M E, AMET 2000,
iR 2.
282 HLMERARFEL FEEHPIR RS 5 Moot I
VI, CAAlK I, 43 5ol 9 R RSO 7 o R P Ao
FERRUE AR, $208 “2.57 TN (ailh S EERER I
DU RS AS bR (XD IETIRUAI RS (),
HATERIE M, ALk BT FE s FE T e S AR b
i ZE bR e 28 R0, THEACIIR A e &R . 45
By BN Y=346725.0 X+3791.2, r=0.9995,
LR 0.027~0.540 mg/mL, K IFR 0.002 mg/mL,
SE PR 0.007 mg/mL; &+ Y=225534.0 X+3 733.9,
r=0.999 6, Z&IETEH 0.021~0.410 mg/mL, #&MFR
0.004 mg/mL, & &BK 0.011 mg/mL; fii# Y=659 456.0
X+24 538.6, r=0.999 6, ZEMEJEFE 0.024~0.470
mg/mL, fFR 0.001 mg/mL, & &K 0.004 mg/mL;
B Y=194337.0 X+2230.7, r=0.9996, £
PEVER] 0.021~0.420 mg/mL, /R 0.004 mg/mL,
SERFR 0.013 mg/mL; 7 B MIEH Y=720294.0 X+
14120.0, ¥=0.999 5, £kt 0.029~0.590 mg/mL,
K IUBR 0.001 mg/mL, EEFR 0.003 mg/mL; 5% %
B 5 Fofuste HEL ot 7 A DG TR A P Vi Rl Y R PG R AT
2.83 FEEFEHEE WS SHEEMR, WERE,
I8 “2.37 TUR Ik & Ve, 2R “2.57
IﬁT’éﬁ%%#FﬁE S 6 U, B S ANRRI S i
WA E A . GREW, 5 M & &
RSD ¥)<3%, RIFIZITIEREEE R,
284 EEMHEZE WS SHEMBEK 6, BE
g, %8 “2.37 Wiy ikl &l a1
“2 57 IﬁT@%%{ﬁhﬁﬁﬁz\ffﬁ PL 5 AR pR o3 E
WETATHE S . SRR, 5 Bk &
2 RSD ¥<3%, %%%Zﬁ?ziﬁﬁ R4t
285 FREMEEE USSR, HERE,
Pl “2.37 WUR J7 k& sl g i, 4 AlAE 0.
2. 4, 6. 18, 24h EilJHE G, %R “2.5” iRt
P SEAEPERE T . LU 5 AN I 8 €0 i e T A
HEE. SRRy, 5 Mo && RSD <
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3%, RPN 7E IR BCE 24 h WARE
2.8.6 NFERIZRFESE 43 7k B 0k xof B o
1 45.172mg. 51 38.971 mg. MH 7.545mg. &
5 H 387.654 mg M E P 58.045 mg, A
SmLAZFEERY, DAbKEW, Jes, SRS
X} R VAR

KB R 6 4 TM%N 5 Fhda s o & 2K
EFES (S KA 1.500 g, 250N 0.5 mL ik
TRA XTI SR, TR €237 TR i AR i
W, %M “2.57 TR Al SR ARt e S
P oI AR, S5 25 ARR I s 20~ 2 A [l
R L RSD. SRR S, Mt Bt
S5 BAREEE BB I0RE IR 73 70 102.56%
100.38%- 101.79%-+ 99.64%-. 101.25%, RSD 4
4 2.09%. 2.10%- 1.13%- 2.62%- 2.33%, FWHi%
JTEBA R HER AL .

12 “2.57 TR RS %A AT E , 10T, 4%
HE“2.8.27 TR Ltk [ A 7 RS AR L 5
MRS E, SRIE 1.

R e ZE ) R B IS TR R B IS B
— 3 ZE I IR [A) SR 302 AR S T v T BRI S T
fRash, 7% 2 h ik (S2) IEFIEE 1 ik, 24
8h N (S5) IAFIZE 2 /N, FEBf A Z8 I ] 1L K
SR REAES, I RBRERERT SR AR
i AR S R B HCy (4 279.4£883) ~
(8818.7+93.6) pg/g, Zffil 30h (S12) MRH &5
B fik, 7EZ8H) 2 h BES (S2) IR EDBEE R i
i SERESECN (3065.4+13.8) ~ (7700.5+
64.8) ng/g, 7%l 8 h Ff i (S5) &FH i &5 BRIk,
TEZEH] 2 h FEAL (S2) R E S BUAR Fm; T
JRESBCN (406.8+1.7) ~ (1457.7+£7.0) pglg,
71 30 h #ES (S12) BT R B Bk, (E78H]

2.87 FESEENE PR FEHLIOR B R A
K&, &1 “2.37 WU J5 %) & Al s i,

2h FEf (S2) BB BUA B & .

JUZ LA ] b R AR IS R BT RS,

*1 RMELRREFREBUFHRASENESER (Xxs,n=3)

Table 1 Determination results of main chemical components in raw and processed products of AE (X £s,n=3)

()

>

Fe Tt 193 it s BE RIS
S1 8 974.4+220.2 7 662.0+54.5 1449.1+12.2 77 563.5+1912.0 11 569.6+278.9
S2 8 818.7+93.6 7 700.5+64.8 1457.7£7.0 102 175.5+1837.8 14 307.81+105.9
S3 8243.6+94.9 5899.2+17.5 1039.7+t4.8 66 584.9+1581.0 10634.31+12.2
S4 7562.9+147.6 5131.8+22.7 815.7+1.6 54027211 843.2 8 147.8+142.1
S5 4940.3+84.0 30654+13.8 825.7+9.1 64 488.61+612.1 9446.6+55.7
S6 6226.0+159.8 4696.2+81.8 1200.9+0.3 56 584.4+1287.7 8 688.1+107.7
S7 7323.7+28.0 6394.4+359 673.4+23 51 876.5+867.0 8270.1+136.1
S8 5861.6+132.0 4630.8+21.9 919.0+1.8 58334.6+1411.0 94443+106.8
S9 7 098.8+143.6 5568.9+24.1 8972422 56 389.2+1300.3 8970.9+71.0
S10 6 087.61+148.3 5305.5+33.7 859.4+1.2 52244341 204.2 8219.2+78.7
S11 5029.6+123.0 3729.8+25.0 654.940.8 46 763.9+771.3 7239.3+76.3
S12 4279.4+88.3 3082.1+24.9 406.8+1.7 35474.3+875.7 5665.0+71.4
S13 3820.2+5.0 3772.8+33.4 292.0+0.8 39 737.0+130.9 6030.2+1.8
S14 8016.0+369.3 5922.1+365.5 861.2+0.8 61 967.6+1 408.7 8596.9+78.3
S15 5742.6+209.4 2 631.8+46.7 564.61+2.0 58412.7+1177.0 9050.6+124.7
S16 7 823.3+81.8 5184.5+224.2 799.2+48.1 38 167.21+835.3 8380.9+116.1
S17 7 530.5+188.2 43852403 732.51+4.0 35855.0+375.6 7939.1+72.1
S18 7339.2+358.2 3985.4+101.8 690.4+12.1 27976.1+532.5 6 600.1£62.2
S19 4623.7+297.4 3623.9+33.5 673.6+13.8 23 467.6+659.8 5534.1+79.3
S20 3860.2+118.5 3042.2+31.3 500.2+11.5 29 283.61+438.2 4 853.2+48.9
S21 4135.9+148.8 2 473.5+£228.7 291.1£7.8 23738.8+42.4 3904.9+24.6
S22 2761.4+149.0 1333.4+£229 48.7%+0.8 17 603.5+265.8 2 682.8+35.9
S23 921.7+0.0 375.1+£0.3 309.44+0.5 14274.5+23.0 1805.2+6.3
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T B S SR AT = R IR A, — 28— IR
(S14) H B2l 1 B ey » T — 26 A il (S15)
rh e BRI O R R ey s AN IR S CHIORE S R
5. WEMRES BN (2761.4£149.00 ~
(8 016.0+£369.3). (1333.4+22.9) ~ (5922.1+
365.5). (48.7£0.8) ~ (861.2£0.8) ug/g, —H1E
1 IRZEHIN (S14) FiED BINIE SR E, 259 K
W (S22) B BUNEAR, BEAE 2 g n,
e R T EES.

29 FEEVESEMAREESISGE

29.1 HPMHEIRVEEE IR S5E K 1, DG B,
JoT s B R R B O BN AR AR, AN [ J ] et A
MR BATER GV . BARIEFadR: a. (U0,
RABBRRRE, BERE, [l k2580
BRI, fmsr 445 b, i, HEMEOEHTALARRK,
FERgR R, Rk, RZAFHAL, H&Er 4
grs . BREFREE, HIRIZURR A BIEEATCRR SR, AR

EFEERRIZL FREER R, Ak, kB
YRR, A 4 0r. BARVE SR 2.
29.2 LEEVEMIERIEREMREI T E DA IPE
REEEVE MRTFE . SHF. MF. BMiEE. 78
I & EAE VN fE bR, WRIEFESUEHE PLS-
DA 4%, 456 & WU & 82 7 SO KSR
TEUO191, $85E 6 MNMEARECE (5 A A 30%. 10%.
10%- 10%- 20%5% 20%, LAGE&TabrRIBE, iH5H
CRATEAE

SR P = (HEFRAE — F b5 o /M (FE B e K M — 6 b
/M)

ZEATVEOME = SN ULPER B B X 30% 4 I S JB JEE X
10%+ S R JEE X 10% + M R IEE X 10%+ B o EH$
JBE X 20%+ 57 A SR X 20%

HE 3 WAL, ANEHITE, L2 U
T ZLAPYZEPUHf (S17, 0.679 8) NE, etz T
2L 14h (S8, 0.7134) NH; EIEGAFE M7

R2 REEZERREH&MERTES

Table 2 Character scores of raw and processed products of AE

‘ i) ‘ i) ‘ i)
Ff ; Ff b : | PR : -
B B RERE LGS B P RERE e B P RERE e
S1 0 0 0 0 S9 3 3 3 9 S17 3 3 3 9
S2 1 1 0 2 S10 3 3 3 9 S18 4 4 3 11
S3 1 1 0 2 S11 4 4 4 12 S19 4 4 4 12
S4 1 1 1 3 S12 4 4 4 12 S20 4 4 4 12
S5 2 1 2 5 S13 3 3 3 9 S21 4 4 4 12
S6 2 2 2 6 S14 1 1 2 4 S22 4 4 4 12
S7 3 3 3 9 S15 2 2 3 7 S23 4 3 4 11
S8 3 3 3 9 S16 3 3 3 9
x3 REETREMEHGEEETIE
Table 3 Comprehensive scores of different processing methods of AE
- RIBE ey B FRIEE G

TSR BT ST T T REMEY

SRUIMER HRE OH  H WIS REHIET

S1 0.0000 1.0000 1.00001.0000 1.0000 1.0000 0.7000
S2 01667 090920.75810.7077 0.8265 09042 0.6336
S3 01667 0.82470.6528 05477 06281 0.6496 0.5081
S4 02500 0.49900.36920.5548 0.7934 0.7826 0.5325
S5 0.3333 0.65870.59300.8228 0.6685 0.7049 0.5821
S6 05000 0.79500.82600.4461 05941 0.6621 0.6080
S7 07500 0.61340.58400.6215 0.6962 0.7823 0.7026
S8 0.7500 0.76710.7128 06059 0.6654  0.7339 0.7134
S9 07500 0.64150.67660.5789 0.5999  0.6569 0.666 1
S10 0.7500 0.51010.46040.4329 05133 05565 0.5793
S11 1.0000 0.41700.371502557 03350 0.3953 0.5505
S12 1.0000 0.47350.39890.3176 03581 04223 05751

S13 0.8333 0.3599046630.1737 04023 04327 0.5170
S14 03333 0.88100.7612 05802 0.7536  0.6956 0.6121
S15 0.7500 0.59870.3097 0.3684 0.6974  0.7420 0.6406
S16 0.7500 0.85710.6600 05359 03775 0.6734 0.6405
S17 1.0000 0.82070.5503 0.4883 0.3410 0.6282 0.6798
S18 1.0000 0.79690.49550.4582 0.2165 04911 0.6166
S19 1.0000 0.45970.44580.4462 0.1453 03819 0.5406
S20 1.0000 0.36490.36600.3224 02372 03122 05152
S21 1.0000 0.39910.28800.1731 0.1495 02150 0.4589
S22 1.0000 0.22850.13150.0000 0.0526  0.0899 0.3645
S23 0.8333 0.00000.00000.1862 0.0000 0.0000 0.2686
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RITEAYE Y, SR ER, EEEAEH 140 12 h,
PUZEPURRRE &L (S8 ST+ S17) LA E i,
2RI 07134, 07026+ 0.6798; J\Z&/\Hfi, JL2
JUR . SERUEHIRES (S21~S23) ISR &R i
i, 20504 0.458 9. 0.364 5. 0.268 6.
3 Wig
3.1 BIERHSHRRERGEER

ARSI AR (G S AR, R T A A il
FE R FEIE . AN RIS A e A 2 2 1
2k DL Durashell series C13(250 mm X 4.6 mm, 5 um)
ISR TR AR, RN 270 nm R AR
25 °C, BhEEBE ML (il 4y B RO B A, TR B i
SIMTAHORER . (AR, B8 T A SR 2 Fhigix
Jii, RO AEFEIERER R, FEREES. 28
JE R i EAELBSIHC LT, WO T 2558 i A B

FEMCEERE b, i — AR A B SR A, DAV
WETE o B8 DA SR VTR AR R R AR, A ) 42
TRE L EEARFRY B (50% 60% 70% 95%) K
ANFEFEH ], S5 RERI, 60% LM, BEHR
B 60 min I, WL, HARBEN AR E, e SAH
LY
3.2 BYUEERKFETES

ARSEEG R FHAHABE VP, 45 G Aih vk, vF
W KRR AE T AR . SRR, R
Z&Hih . JUZS UM S AR Ry, T B AH R 7
TARE AR B AR E . it CA. PCA. PLS-DA
HE— 2B b R R A B SRR ZE T, CAL
PCA ¥R I8 5 JLZE U . SRR
FEM A 2 2K, PLS-DA YA R J7V4E 5 0 N
2 K. SFEAMERER, KRN SEH M E
By PAEE RS BORIEE. R E I
& PLS-DA TR ZE e br i), 5] A A J i) i o
BESMEERNE. BT, FREERES S F
TR, AT DU AT R R AR R
33 ZROBENE

K BEMHI R G, HRREFRE K& S ik
BT O B REG. BEEEZEHA . JLZE U e
ESEFERT A, Bl A 75 I TA) K S 2 I R o,
5 ML E R SRS EARREER TR&ES, 3
IR T 5 P B IR . R
JEZEH] 12 h #E5h (S13) 1 5 ik 22 & EiE
fEZE M) 12 h FESD (ST) MK, EFUSEHLE (S23)
5 WU S EPFVBONI R, ST, A2 A

FURILIRTIIART 5 FALE2 o & R MK . L&
SCHRAT SR, RIS H AN O B H O R R A 2 A
Fro R NEHZ B SR 0O, IR B
HOMHERE Y, TR, JUHSETHOKDS,
A RN A I, 2 Bl e IR I K 28 ST AR T A
S, AR AR AR I ] DA S e T a4«
K, R A T
3.4 ZEWSETHNAREHI G EFRRE
HAT, 200 AP TSSR R VAN b 2 i
ME PR ER. &AM, MRREZERTR. K
BAMAE, HErEmE R IR, T
AN BHN)  REE  , SSRE AR AR A A RO
k. Aegeiail ke, LA 2EAT A
ALER, SR P 22 DA 22 e R AU O AR HER
ARSI N ERE L T LUK RR T RESEE 3 A5 THT AT
HMURPEARVE Gy, b B R AR N 2 75 R B
R EARAE D) B b P S A = B BT A Y
BURAE U R AGTEU O PUiat BRIZIE A T - IR
S M RAE TN, PURTEE. SUOERHE AT
PR 5 22 P AR S PR AR 288 DA IR ) 25
BYFMESS AR S, E. ERIET. RE
WRIEF & BN TEbR, TRk R T2, 4
RE7R, SUAJURLADZEIURS (S17) NEH, i
H BT [E] Y 14 hy GER ECAANRIMUE) T 2456 7F
G, MR BCRIE EE 28] 14 h> PU 28 DU > 357512
JE 75 12 h>Z2RU3EH] . i TR A b B S
FER B AN v, BT 1B e i PR 2% 1) 7 5K
AR TG R . MPPr s kG, i
il 14 h K 12 h i T PUZEPUIG, X ] fEsE JLZ LA
R TEH/mERE 7, AR THRUR IR
B, WSO R P L B A A ) B IR 2%
PRI AR T, WA RKIRIE R 5 UK,
Dy it IR AR B AT R R, X ] g
PEOMEBRI B o i AR S 2545 TP 20 45 ROK
A, EEEZEH 14 h AR RCR IS 0T AR ] T2,
{ELX 2 2 T JE 1 I JE A DG AL 27 i oy AR A 20
T, R R IR 2 VNSRS, ESLAHRIVE O
AR, D R e R T Z, FE M
e 2 57
3.5 BEFAMENERIFR
KREBEMAT, IR LEZAEE S A2
%, DRMEZ AL, MflrikEZ, HILKAE
2l AL ZRUIEH] L AREISE, MEITTEAE,
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Xt HL R R > AT AE RS AN [R5, G =2 3 A )
PR A ] UK R B BUK R 5 A LR
BNIRE, AR BTk, HaamslE,
YO ARk B B w0 AT FURE “ JLZE UG 7 3
IR Ja 25 ) S5 T i SN R 2 v, Wl L 2% )
TE R G B2 B A, uHESD
TER R B BMHET 7% 7 R M B i A he AR 27
WHE. ST REBERA#HNE, WHARS . #E
Jr VAR A I T — B B2 R0, AT
DIAHRAT RO P T bR, BT SR & ik fiik
TAAMH T2, W T RERETS, JRR T
A& A AEAAC I A e o Tl RS F L 4
Noe, KRR RS R R WAy, SiEAE
PR, el PRI IZ R R 24 “ IRkt A7 R
M F D, 2D ] <A s 2R
MR AR, &N 2B 70 iR g R R 1 O B ] il
BEAh, AR BTSRRI TE, 32— D1 A M
i B 22 5%, AT IR it FERI BT e, ERede
P R AUERR A S IR B , IR e 2 4
P S AR LR R AT RS
RBAR ALY FAREEAGF R
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