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Abstract: Objective The ITS2 sequence was employed for the molecular identification of Tiandong (Asparagus cochinchinensis) and its
related species. Through an analysis of the HPLC characteristic chromatogram, a comprehensive quality evaluation was conducted on A.
cochinchinensis samples sourced from diverse origins. This study serves as a valuable reference for quality control of 4. cochinchinensis.
Methods The DNA from 19 batches of samples were extracted utilizing the CTAB method. Following this, the ITS2 sequence was amplified
via PCR and sequenced. The sequences of 4. cochinchinensis and its related species were obtained from the publicly accessible GenBank
website. The MEGA 6.0 software was used to analyze the sequence characteristics, calculate genetic distances, and construct phylogenetic
trees. The HPLC characteristic chromatogram was developed to serve as a foundation for quality assessment. This assessment was performed
through a comprehensive approach combining similarity evaluation, HCA, PCA and OPLS-DA to evaluate the quality of 4. cochinchinensis
samples, with the aim of screening for the Q-Marker. Results The length of the ITS2 sequences in A. cochinchinensis and its related species

was 244—245 bp and the GC content ranged from 64.34% to 64.75%. A total of 12 mutation sites were identified within these sequences.
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Genetic distance calculations indicated that the average intraspecific genetic distance within A. cochinchinensis was smaller than the
interspecific genetic distance between it and its related species. Phylogenetic tree clustering analysis effectively grouped the 19 batches of
samples into three distinct classes, demonstrating good monophyly and facilitating the differentiation of A. cochinchinensis from its related
species. In the HPLC characteristic chromatogram of 12 batches of 4. cochinchinensis samples, a total of 13 common peaks were observed,
with two peaks identified as protodioscin and pseudoprotodioscin. HCA divided these 12 batches into two categories, likely influenced by
factors such as planting, harvesting and processing methods, as well as geographical factors like longitude, latitude and climate. PCA
highlighted the relatively superior quality of A. cochinchinensis samples originating from Sichuan and Guangxi provinces. OPLS-DA
identified three Q-Markers, corresponding to peak 1, peak 7, and peak 12 (protodioscin). Conclusion The ITS2 sequence can serve as a
molecular identification method for distinguishing A. cochinchinensis from its related species. Moreover, the HPLC characteristic
chromatogram established in this study is both simple and repeatable, offering a reference for the quality evaluation and control of A.
cochinchinensis.
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Vi = 5t 4 M, BAREERE 1. 2
WAEHRFENSESBAREENRE A
cochinchinensis (Lour.) Merr.. PHE R[4 A. munitus
Wang et S. C. Chen. KPR []4 A. taliensis Wang et
Tang T ERIAR . M SEE E K AVRARE B o
(NCBD F#ERA KIS IL 14 4 DNA 751
THERGKEW, WE2.
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Table 1 Sample information of A. cochinchinensis and its related species

G 5 AR e GenBank ¥ic'5 (ITS2)

S1 RE PR B R X AT PQ094075

S2 RE PR B R X AT PQ094076

S3 RE PR B R X AT PQ094077

S4 K& JT PR FR X AT PQ094078

S5 K& PR R IXOR ST PQ094079

S6 K& VUJIIAE AT T PQ094080

S7 K& VUJIIAE AT T PQ094081

S8 RE VU8 AT PQ094082

S9 K& VUIIAE AT PQ094083

S10 RE VUIIAE AT PQ094084

St1 RE B MR R A VA PQ094085

S12 K& A SRR A M PQ094086

S13 (1PN NES VU Sl PQ094087

S14 (1PN NES VU Sl PQ094088

S15 (1PN NES DU 5 JH T PQ094089

S16 REERITA mE AT PQ094090

S17 [P NEES 2Ol S Qi PQ094091

S18 REERITA ZHEKRE AR AR M PQ094092

S19 REERITX I A KRE AR AR M PQ094093

*2 RERHIEZLM DNA FIIER
Table 2 DNA sequence information of A. cochinchinensis and its related species

T Tl T4 GenBank Fit 5
1 RIT% Asparagus cochinchinensis LC767086
2 A Asparagus officinalis LC766586
3 KR [T4 Asparagus taliensis LC767074
4 pE PN NES Asparagus subscandens LC767023
5 /EL FNNES Asparagus lycopodineus LC766686
6 [P NNES Asparagus tibeticus LC766596
7 UIFNNES Asparagus racemosus LC766590
8 AT Asparagus setaceus LC766584
9 | IPNNES Asparagus densiflorus LC766582
10 EZIPNNES Asparagus myriacanthus LC766579
11 FERRITA Asparagus filicinus LC766577
12 EIGENEES Asparagus trichoclados LC766573
13 HIRITA Asparagus meioclados LC766563
14 [if-FNNES Asparagus munitus LC766519
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FF: 94 CTiAETE 4 min, 94 CAEPE 30 s, 48 C
Bk 30 s. 72 CHEfH 30 s 30 NMEIR. 72 CIE
fif 10 min. W7 TAEHRAETAY TR (L) K
A B2 W) 58 % o
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mm, 5.0 um) AEIER; DA (A) K (B) N
WBhM, BREEVERL (0~7min, 10%A; 7~20 min,
10%~28% A; 20~45 min, 28%~32%A) ; {AFA
JitiE 1.0 mL/min; Al 203 nm; A5 30 C;
HEFEE 10 uL.

222 MHAEER KIS BUREmAR G 3 5
2)1.0g, K%EE, BHEHEEMA, N 65%H iz
10 mL, #R5EHETE R &, 68 75 PR (Th2 300 W,
A 40 kHz) 30 min, HUH, MAE=ER, B
HEE T &, ) 65% AN R IR I &, #24,
it 0.22 um FAFLIENE, HIFE.

223 MBEERAK REAMAK, & R4
TR 2% 7 ) A SR AR, F% 22,17 TR
WA IE LR 6 IR, LAE 12 RZHIE (S)
i 515 B % S A 06 R X R B ] RSD /N F
3.00%, AXFUIETEIFL RSD /NF 5.00%, FEHI{LA
R % R AT
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PR IR 2 7 V2 A AL, 4% “2.2.17 T
TNEREAEREN e, DUE 12 NSIE (S, i
13BN A VAR PR EF T 1] RSD /N 3.00%, AHX I
AL RSD /N 5.00%, F1ZEES R
225 FaEthilse  BURAANRK SR, T
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NN e, LA 12 NS HIE (S) , It
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XU THI AR RSD /T 5.00%, B AER S IE AL 24 h
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3.1 ITS2 £HBELEE
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0~0.012 5, Fh-F3584EEE BN 0.005 6, Fhia] g
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Table 3 Variable sites of ITS2 sequence of A. cochinchinensisand its related species
e AR L
24 34 35 39 44 56 126 128 134 201 203 233

S1 C C A - A C G G C A A T
S2 C C A - A C G G C A A T
S3 C C A - A C G G C A A T
S4 C C A - A C G G C A A T
S5 C C A - A C G G C A A T
S6 T C G - A T G G C A A T
S7 T C G - A T G G C A A T
S8 T C G - A T G G C A A T
S9 T C G - A T G G C A A T
S10 T C G - A T G G C A A T
S11 C C A - A C G G C A A T
S12 C C A - A C G G C A A T
S13 C T C A A C G C T G T C
S14 C T C A A C G C T G A C
S15 C T C A A C G C T G T C
S16 C T C A A C A C T G A C
S17 C T C A A C G C T G A C
S18 C T C A G C A C T G A C
S19 C T C A G C A C T G A C

E1 RERHLGHERNREGLEN

Fig. 1
FEEEER, B RFEREWITLAX 5 RE K
HIRGRFEM B R, NRAFIR M %
SRt 7K
3.2 4HEELLEH
3.2 FEAEEE ST AU Y $542.2.47
TR J5ik, dehrml 13 MLEE, 558 LEinE

Phylogenetic tree of A. cochinchinensis and its related species

PELEE 2; B SXTERA (B 3D Xk, fRINT 2
ANy, RN 12 (REHRE) . 0 13 (B
JREFEH) o MM R E 4, 12 fiLR
AFE SRR B A BB S48 0.900 LA F, 36 DY
NS TP 2 = R AR B B A R
— 3.
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Fig.2 Overlapping chromatogram of 13 batches of A.

cochinchinensis samples
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E 3 ReEMBREEREEER

Fig. 3 Chromatogram of mixed reference substance

* 4 REHFSBUEIFNER

Table 4 Similarity evaluation results of A. cochinchinensis

samples

95 HAABLEE 95 HRAAE
S1 0.996 S7 0.987
S2 0.993 S8 0.955
S3 0.978 S9 0.975
S4 0.996 S10 0.987
S5 0.993 S11 0.933
S6 0.967 S12 0.924

322 EHEHHT DL13 ANIEHE RN R,
iz SPSS 27 #At, KA AR FBERERT R
FKorhr, ERIE 4. HARIEEET 20 B, A
FEHBR AR 2 25, BRAEHE S11~S12, Bl 2 fit

FU RS

t/min

10 15 20 25

5
S1 :
S5 !
s4 ’_
S3 S
S9
]_l
S10
S2
S7 I
S6
S8 ]
S11
S12 [

4 REFRBESE

Fig. 4 Cluster analysis chart of A. cochinchinensis samples

=N IR S1~S10, B 5 #EPY )1
Fedby 5 M PEREM IO — . MR 4 R v]
B, DYNRAFEM ) PO R AN i RO R,
XATRE SR . RN TSR EE xR M5 =R
KR EERER, X544 EER. B
SRS E R A K.

323 TS BLI12 ERAFREM 13 Mg
TR &, 5\ SPSS 25.0 AR T ilisy
G3HT, THEARSCHE BRI R S T ZE TR AR s DAE
fEfE>1 kst THIEMERE S ANERD, 51 4E
B BIRFIEAE A 3.928, 7 Z TTHRE A 30.217%; 26
2N E R BIRFEE N 3.739, 7 Z TTHRE N 28.765%:;
%3 MNERSREE N 2287, T ETTEREN
17.591%; 5 4 N F Mo R E Y 1.257, J7 20100k
N 9.67%: 55 5 DNERGTHIRHEE N 1.064, J725T
BRE N 8.183%; 5 DX/ Rt ZTwk RN
94.426%, Ui 3 AN RS AT DU BOR AR il )R
MG e FIHIX 5 AN ERI I RAFE TR AV
W, HARGEES=0302 17X EHD 1 B+
0.287 65X E4 2 1543 +0.17591 X E sy 3 557+
0.096 7X E 5 4 1550 +0.081 83 X Eisr 5 15
73)/0.944 26 THEL, SR 5. HEAHET 3 IFEEN 2
FEVONF=H A0 1 L PP R4, BRI I, g
IRAFEMITERL, SEFIIEE R 2L
3.24  IEAMmE/D IR M N T TR
G EEAN [F] 7= MO i 22 e I £ AR A, R
SIMCA-P 14.1 B 13 LR AFE ST IE A I d
INZIRFNFN ST, DA 13 AN IEIEImAUN R, &
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AR, GERLE S, B HIARA R2v=0.827, R:y=
0.793, 0?=0.343, KB BT 37 (A RY A e 1 % Tl
AT RIF. 9T IRIE OPLS-DA HBY A &k,
ATIERIAZ YIGUE SRS, 05 Y BhAHAS s o, UERA

AR, REIEWEEN, SRLE 6. L
VIP {E>1 Mbritk, 193] 3 NESAREERD, 7
AAEIEE 1. 7. 12, RIE 7, Fik, ik
1. 7. 12 (REFRF) AR 2R

*5 REHBIERDBINEZEEES
Table 5 Principal component scores and comprehensive scores of A. cochinchinensis samples
Gi'y  EROY 14 ESS 2185 B3 BG4/ RS SRS Zatn 4
S1 —0.344 5 1.003 9 —0.753 7 1.458 4 1.0553 0.296 0 6
S2 1.3927 —0.7310 —0.3975 1.669 6 —-1.2383 02126 1
S3 —0.960 0 —0.098 5 —0.4559 —0.099 6 —0.4300 —0.469 6 12
S4 —0.464 5 0.8249 —0.134 6 0.7819 0.6773 0.2163 7
S5 —0.8973 -0.3847 —0.640 6 0.6373 —0.1313 —0.469 8 11
S6 0.016 0 0.0750 2.3832 -0.0179 1.466 3 0.5972
S7 1.4347 —-1.009 5 1.070 9 0.086 0 —0.524 4 03145
S8 —0.998 3 -0.772 9 0.5302 —0.070 7 —0.138 1 —0.4753 10
S9 —0.404 6 —1.956 8 —1.076 6 —1.306 0 0.8249 —0.988 4 13
S10 1.8871 0.9892 —1.097 8 -1.2373 1.0320 0.663 4 3
S11 —0.346 2 0.846 2 0.3200 —0.971 0 -1.0328 0.0177 8
S12 —0.315 1 1.214 1 02524 —0.930 6 —1.560 8 0.0855 5
I
mpji| 2.5
10001 S1 Wz 2.0
o | S4 Ls :
500 Ss P .
839 2 9 10 T
o0 s12 - ; S o5 II [ L
- ok, see 1 1 L P e
~5001 SI0 o 0 '
-0.5
-1 000
-1.0
~1500 1 7 129 3 2 6 5 11 8 13 4 10

250020001500 1000 500 0 —500-1000-1500-2000
1]

B 5 X%Z#H& OPLS-DA 55
Fig. 5 OPLS-DA score of A. cochinchinensis samples
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Fig. 6 OPLS-DA model verification chart based on 200

permutation tests

&7 XR%Z#& OPLS-DA VIP {&[%
Fig. 7 OPLS-DA VIP score of A. cochinchinensis samples
KRR TR ZE R E AR EME Y, $EORIX 3 AL
G330 DX I3 AN R HlL A il R DTRRAEK
4 g
ITS2 F7HIAE 92 A W) % 7€ v i — B A 28k
oY, C& N R K5 T E T T .
ARG, KA B AL R LI, 9 0.005 6,
VOB AL, FhE G R, ~FX b a)E
BRI 0.015 0, 125 v (8] 38 A% 2 12K TP 2 g
WALFREIS), YHIAEAERR A, B REA RIX 7 R &
LT SR A SCHR TS fe VAR DS A BB KT
BRONF NIRRT, AT PR, AR
B ITS2 FPAUIM TN 19 HER A dh B A B
R AL AR Al i N IRAR B A AR B, S5



FED 2024FE 11 H B55% B 228 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 22

= 7819«

DNA 25 JERS %5 e it 55 H AR [R5 50 0705 BRI AE fe
SRR SURREAT, FEIEAE 1TS2 AR F 3
fi DNA HE F Bt o, DAGRHE & 55 € I HERE
MR R G0 WA A 56 ) rh e B R I T 1
eI R IE M A RPN SEZ R R, BIFE—Yf
BETF—5r 3. AR 19 #RA ITS2 J7511
HERGRKER, ARUIX AR WERIT%. K
BERIT4 3 2%, #t—2BuEse T 1TS2 FPAIE AR A
B R E 1A

ARSCIGAE R R EF R R T 2 X R
an EAT PR B B TRDGE EEAB DA 30, S 1) £4) %) AR i
WERAERT I, (ol B 301 S e, R,
T VRAE S — B () e A, e B 230 2 AN
T, PEoN IR E R D R 0 R I T
JSEILIC I A o SR FH Ot oL BB B 21 58 A0 T L A
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