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[ Abstract] Objective: To establish a qualitative analytical method for the chemical constituents in the root
and vine of Actinidia chinensis Planch, and to systematically compare the similarities and differences between them.
Methods: L.LC-MS was performed in negative ion mode to acquire high-resolution mass-to-charge ratios and ion
intensity data of the samples from the root and vine of Actinidia chinensis Planch. Principal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis ( OPLS-DA ) were applied to the preprocessed

dataset to rapidly identify differential components between the two samples. Results: The chemical compositions of
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root and vine were similar, primarily consisting of triterpenoids, flavonoids and phenylpropanoids, but with certain
differences in content. Multivariate analysis identified 31 differential components. The root showed higher contents
of triterpenoids (e. g., asiatic acid) and flavonoids (e. g., catechin) than the vine, while five differential
compounds, including fraxin and aesculetin, were relatively more abundant in the vine. Conclusion: This study
clarifies the similarities and differences in chemical composition between the root and vine of Actinidia chinensis
Planch. The admixture of vine into the root was found to compromise its quality. This study provides significant
implications for ensuring the quality of root of Actinidia chinensis Planch. , guiding clinical medication, and facilitating

the medicinal development of both root and vine resources.

[ Key words |

evaluation

Tk A Ak AR A B A Ak BE A ) Bk A Bk (Actinidia
chinensis Planch. ) BT AR , WA BEFLA | FHALHR | FH
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110709-201808 , 7 #:91. 1% ) | A& 5 R (it =: 110742-
201823, %1 :99. 9% ) ¥ A v = & & 2 K E A
FEBE s BEY R R (Hit 5 : PS012463 , & & :98% ) X }2
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3 HmHHEAE
1 fa s 3.1 WNEREBBREIEE 00 HUS XTI SIS &
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2.1 mm, 1.8 pm); W3 A 2 (A)-0. 1% H iR K
(B) ; BAJEPEML (0 ~2 min,10% A;2 ~ 10 min,10% ~
20% A ;10 ~ 15 min ,20% ~40% A ;15 ~ 30 min,40% ~
45% A ;30 ~33 min ,45% ~60% A ;33 ~ 35 min,60% ~
90% A ;35 ~38 min,90% A ;38 ~40 min,90% ~ 10%
A) Ui ;0.4 mL-min ' FEIR .40 °C AR .2 pl,
2 JRiEEH

K EST f 5 7R ACREE . MST 2 #F'El?’”?i
Fl m/z 100 ~ 1500 ;25 4R 50 psi; I#S 50 psi;
S (CUR) 35 psi; & F IR 550 C '/J?”mEHLEEﬁ
-4500 V; i K - 80 VR AR - 10 eV B
B[] 100 ms, 5 B AR R A X8 1 50 cps 19 10 4
e N7 fie o U AT MS2 SR AR JF S Bh AT AR
MS2 £ 4T m/z 100 ~ 1 500 ; i f% o s - 80 V;
R — 40 eV filf 18 AE P & £ 20 eV, SEEG T
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FE R B ALFE 40 min, BUH A, AR E TR,
AR ICR L R AT g RIA
3.3 REBRGASE 5050 IBOH ] 0 A [F R
{14 5 A0 A9k AR R A0 b TR R o A TR A 2 50 SR A O TR
BT (QC) R EFRIL 0.5 g i #4AF W 2 L3 5
VR T 2 7 1 o A T A VA R
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LSRRI R R ET HIRE =W a, L
KR FILER SBUEF R (L5 A BB AL C ) 455
BB L B Bt R R R O R FRNR
HKALEY T BB A kA7 A 12-445-28-
L5 =2k & Y, HAE C-2.C-3.C23 & C-24 (%
HA BB, R SCHR AR IE F AT ABERUR P B 0 5
YE T 60 Rl =R A

A
0.912
22422
16.955
3.865 8.963 13.376 21.080 | 2% 34.696
5.854 10.214 17.503 | 20.300 24003 27,027 30.772 37.201
B ..:L. ol l [ R
5 10 15 20 25 30 35
t/min
B
0.923
0.811
3.748 22516
1.897’ [ 9311 16062 . oc 19.565 N 29.101
4.543 8.910 - 33.120
,_J 13.138 24.085 27_;109 | 34.7' 34 33%15
5 10 15 20 25 30 35
t/min
B 1 BRBEBEAR (A) SRRk (B) S8 i Kl
T2 BRMEMRAR 5 A Bk A Ak o M e 2 R (U TR
A2 I/ min T &Y DA AE (m/z) FIBH (m/z) W BT (m/z)
1 0.845 CeH N, 0, L& 173.104 63 173.104 4 131.082 8
2 0.904 C,H,NO, L-R &R 132.030 14 132.030 23 132.029 8
3 0.907 C,Hy, 0, g 341.108 80 341.108 94  341.109 5.179. 056 6.,119. 035 3,
101.024 6
4 0.911 CeH,, 04 [N 179.056 26 179.056 11 179.056 0
5 0.940 C,H,,04 %= TR 191.056 28 191.056 11 111.009 3
6" 0.990 Ce¢Hg 0, PP R 191.020 21 191.019 73 111.009 4
7 1.21 C4H,3NO, L2 R R 130.087 42 130.087 35 —
8® 1.223 C,H0, BE 1R 117.019 38 117.019 33 117.020 0
9° 1.231 CigH Oy LRI IR 375.128 83 375.129 67  213.078 5.113.022 9.169.085 6
10* 1.305 C,H¢ 0,4 X ¥ 50K R 137.024 32 137.024 42 108.021 1
11 1.470 CgH,0, R 167.035 13 167.034 98 152.011 9
12¢ 1.886 CisH,504 B2k LR 353.087 59 353.087 81 191.056 5.179.035 1.135.045 3
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+
Gk 2
A= ty/min B2 a2 &Y W fE (m/z)  FRIR(EH (m/z) R B F (m/z)
13 1.919 G, H,, 04, F )L & E-5-0-B-D-NL W 4 451.124 46 451.124 59 289.072 8.245. 081 7.205. 051 6,
AR 149.024 4
14° 2.005 C,H40, JE L ZE R 153.019 40 153.019 33 109.030 2
15 2.183 CapHas01n JHIE T 2 Bl 577.134 65 577.135 15 451.103 8.407. 078 0.289. 072 5.
245.081 2 .125.025 2
16 2.196 CoH,0, ol 177.019 45 177.019 33 177.017 4 133.029 0
17 2.196 CsH,404 L E 339.072 45 339.072 16 177.020 2 .133.030 4 .105.035 1
18° 2.645 CyoHas 01 AT % B3 577.135 29 577.135 15 577.134 6.451. 105 7.407. 079 5.
289.073 0.245.082 2.125.024 6
19 2.748 CyHy 0, 4-FF R 163.040 11 163.040 07 119.050 2.,117.034 5
20 2.748 C6H,5 04 5-0-%F 7 B EEH % TR 337.093 22 337.092 89 191.056 2.163.040 5.119.050 4
21° 2.892 C,Hy 0, JRLAS RS 137.024 53 137.024 42 108. 021 5.119. 013 9,136. 016 9,
137.024 8
22° 2.893 C,sH,, 04 L 291.086 85 291.086 31 123.046 3
23 3.017 CsH,s0y 2% )5 i 353.088 01 353.087 81 191.056 5
24 3.069 C,0H30, TR N 191.035 10 191.034 98 191.106 3,176.013 2
259 3.583 CyoHys01s JH AT % B4 577.135 19 577.135 15 577.135 7.451. 104 0,407. 078 1,
289.072 4 .161.024 9 125.024 8
26 3.774 CieHi50,0 % A 369.082 56 369.082 72 369. 082 4.207. 030 2.192. 006 6.
163.003 6
27 3.814 CyH,0, L2 E 177.019 45 177.019 33 177. 018 7, 149. 024 5., 133. 028 5,
105.034 2
28° 3.847 Cy0Hy6 0,y JEAE T 2 B2 577.134 65 577.135 15 451.103 8
29 4.34 C,6H,504 3-0-%F F 0 Bk K 25 TR 337.092 47 337.092 89 173.044 7.119.049 8 .102.948 5
30° 4.398 CHi50y F 4 IR 353.087 81 353.087 81 191.056 5
31° 4.523 CsH,, 04 FILHE 289.071 99 289.071 76 245.082 6
32° 4.582 CyH,0, O 7R 179.035 15 179.034 98 135.045 7
33 4.741 C,H,0, E U 121.029 60 121.029 50 103.920 5
34 5.013 C6H,5 04 4-0-%F B G ZE TR 337.092 81 337.092 89 173.046 4 .163.039 4 .119.050 5
35 5.242 C,sH,5 04 1-0-3) & G B R 2 TR 337.092 86 337.092 89 —
36 5.428 C,oHy O B E 207.029 88 207.029 90 192.006 4 .164.010 8 .175.003 9
37 5.901 CysHyg O FAEHZE Cl 865.199 08 865. 198 54 865.204 1,.739. 170 3,577. 136 3.
407.078 0.287.057 1.161.024 9,
125.024 8
38° 6.334 C,,H,,0, i 48 Ak b % 3 403.124 38 403.124 59 165.054 1.139.002 9 .121.029 3
39 7.111 CyH 0, T-REFGTER 161.024 56 161.024 42 133.030 2.117.031 9 ,105.033 2
40° 8.567 CysH,006 KR 285.039 67 285.040 46 121.028 2.109.030 0
41° 8.859 CyH3 046 T 609. 146 13 609.146 11 301.035 6.300.027 9 .271.025 6
42 9.011 CyoHys 0,5 AT E ik B A 577.134 64 577.135 15 577.132 1.451. 102 6.407. 076 5.
289.071 5.161.023 9 .125.024 1
43° 9.342 Cy Hy0,, SRz 1 463.087 69 463.088 20 300.028 4 .271.024 4
44 9.351 Cy0H,, 04, b2 AR 575.119 00 575.119 50 575.121 1 .449.086 8 .285.041 2
45 9.423 Cy Hyy O, Mt gz 15 447.092 08 447.093 29 301. 034 7.300. 026 9,271. 024 2
255.029 0.151.003 1
46° 10.913 CysHyy 0y SRR A 515.119 01 515.119 50 353.086 9.191. 057 0,179. 034 8,
135.044 6
47° 11.175 Gy Hy O NG 447.092 70 447.093 29 301. 035 8.300. 029 2.271. 026 2,
151.003 5.243.030 6
48° 12.014 CysH,,0,, SEEER C 515.118 51 515.119 50 353.085 7.191. 056 1.179. 034 6,
173.045 2 135.045 6
964
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Bk 2
=2 tg/min ¥ &w WEME(m/z)  BIBME(m/z) R & T (m/z)
49 13.373 (4, Hy 0y, 2a,3B,23,30-4 £ 595 663.375 59 663.374 99 663.373 6,573. 268 8. 471. 311 5
$i-12, 18- 47 -28-0-B-D- 119.033 5
I i 5 4 T
50 13.413  CyHg 0y P #2 35 = i R 1 665.390 17 665.390 64 459.346 1.101.023 4
51° 15.205  C;sH (05 e 269.044 72 269.045 55 151.004 1.117.034 9
52 15.690  C3Hys 04 DU R HE =5 R 1 503.336 95 503.337 81 503.336 5
53 16.910  C3H,504 DU ¥ = AR 2 503.337 70 503.337 81 503.339 3 .485.327 5
54° 17.006  C4,H, O PO = WEMR 3 (R EF 503.337 50 503.337 81 503.338 1
R )
55 17.117  C3Hy0g PO ¥ I =5 R 4 503.337 45 503.337 81 503.338 1
56 17.754  CyHyuOg VY ¥ 3 =GR 5 503.337 36 503.337 81 503.340 7 .485.329 4
57 18.761 Gy H,5 04 PU 23 =G R 6 503.337 57 503.337 81 503.338 3
58 19.596  C3H,50q VY S KL =G R 7 503.337 35 503.337 81 503.337 9
59 19.797  C3H,, 05 TR 483.310 65 483.311 60 471.307 6.439.321 3.437.301 1
60 21.173  CyH, 05 ZRIE=MER 1 487.342 92 487.342 43 487.345 1
61 22.590  CyH,0; SRR 2(H TR 487.342 27 487.342 90 487.345 2
62 23.014  C3H,0; SRR 3 487.342 49 487.342 43 487.3450
63 23.360  C;,Hug0; SRR 4 487.342 42 487.342 43 487.345 8
64 24.117  CyH, 04 SERETNRS 487.342 90 487.342 43 487.345 0
65 24.153  C3H,04 =R 6 487.342 90 487.342 43 487.345 0
66 27.168  C;Hy 0y SRR 7 487.343 03 487.342 43 487.344 2
67 33.149  C4Hs,0, i A7 M R A 631.364 01 631.364 03 145.030 1
68 33.517  C3Hy0, ORI R 1 471.347 33 471.347 98 471.348 1
69 33.743  C4H,0, TR 2 471.347 52 471.347 98 471.350 1
70 34.402 Gy Hy,0, TR 3 471.347 11 471.347 98 471.348 8
71 34.536  C4H,,0, 3B-F U EMEHRE2a,2423-— 633.380 06 633.379 68 633.380 9 .145.029 6
P2 PNy
72 34.610  C3Hy,0, TRE =R 4 471.347 60 471.347 98 471.348 1
730 34.743  CyH,0, W R ( B3 =51k 5) 471.346 12 471.347 98 471.347 4
s 35.838  C3H,0, B PRI (R 6) 471.346 12 471.347 98 471.347 4
75 36.433  CyH,, O TR N AE AR = W R 617.383 16 617.384 76 145.029 1
76 36.503  CyHs, 0 15 0 A = i R 617.383 82 617.384 76 617.386 5.145.028 8
77" 36.996  C3H, 0, [ HE R R 455.351 84 455.353 07 455.352 3
78° 37.163  CyH, 0, FEECR R 455.351 84 455.353 07 455.352 3
79° 37.163  C3Hy,O0, e R 455.351 25 455.353 07 455.353 6
80 37.671  CyH, 0, % B B R 453.335 56 453.337 42 453.336 9
81 38.061  C,4H;,0, F R R 255.232 72 255.232 95 255.232 8
82 39.764  CHy0, Tt B 2 283.263 69 283.264 25 283.262 8 .266.958 5
a: 5% M HEAT 31— A B A
ABIF 5 R R0 3k B ARG I 1y 3 A 2 6k =il BRI FAMERRR | 57 O R AN RE SRR, 45 & R ik

PR (01 0 (6 > TR i R (A 0 7 > R
T TR C 3 AR 7 A DO R =l R (i I . ey T [
S5 A A SR R TBDR FHBE AR 23 B 2 1 BHAH () 19 v
3 B W RUARRL A AR A B¢ R DRI O T % o 0 1
XL Ab 5 1y Y £ B I () 7 3R 2 Fh g i R ] R
=ETR 1~ 6 = FR AL =R 1 ~ 7 MDY R IR = R
U~7 45400 il 5ok B dh LU X, 55 7 A R B

MR T 80 18] 15 F0 S 5 0 a2 B9 SR I fR B R 2y
17.0.,22. 6 F123. 0 min [ €235 06X R (14 4k & 9 53 5
HRFERR T R RS F IR 2a,30,24- =2 5E-12-
fi-28- 15 95w
5 UPLC-Q-TOF-MS/MS %5 ¥z Bk #7 F0 55 1% bk 5=
MUERTEREFRR

Ji G B3 e B ME AR a8 20 2% b B A0 (K 3% 3k

&
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it m] ) 2 A7 AL B O B A B 60 Simea-p
14.0 B 3E4T 50 M7, M4 P <0.05 VIP=2.0 FC
=1.5 W <0.75, %2 A ila , BB AR 31 31
3 52 T S B A A Bk AR R R A Mk ik AL 2 8 o0 1 22

=, [20 -22)
>t o

5.1 F K% % # ( principal component analysis,
PCA) @it PCA AU A E 8 247 58 28 R AE i
BT, 45 L B BT P FEAS 52 B SR AR BT i e

SHR’X =0.728, Wil GE /1 B % Q° =0.559, IF 5L
MR R B AT e E R PCA B
LI 2, S5 5 R, Bk Ak AR FBR A A A A X 43
WY, B R B A AR 55 0 0 Bk e Ak 2 W o L el A R
—E 2. AR, 15 HERRAGE B AR A S AE R R AR A
2 AN, vl RE S T LA BT RO AR K AR R
8 PRV 2R AN [R) 5 BOAS [ 3 A Bk AR 1) Ak 2 B 43 7
E5R,

A W ac
| Rii
10 000 | I BB
= 710
1R1 R4
5000 12 @3.&1@‘
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