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[ Abstract] Objective: The molecular connectivity index method and total statistical moment method
were used to control the quality of traditional Chinese medicine (TCM) , and the stability and consistency of

volatile components of Lonicerae Japonicae Flos and Lonicerae Flos were clarified. Method: Volatile oils in
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Lonicerae Japonicae Flos and Lonicerae Flos from different producing areas was extracted for GC-MS
determination with electron bombardment ion source, ion source temperature of 230 °C, and detection range of
m/z 35-650. Then National Institute of Standards and Technology (NIST) 05 and ChemicalBook database were
used for qualitative analysis of these volatile components, the peak area normalization method was used for
quantitative analysis, and the total statistical moment parameters and the zero-order, first-order, second-order,
third-order molecular connectivity indexes of the components were calculated. Result: Number of peaks (RSD
were 28.5%, 33.4%, respectively) , total zero-order moments (RSD were 55.5%, 128.9%, respectively) and
total second-order moments (RSD were 15.3%, 21.5%, respectively) of 10 batches of Lonicerae Japonicae Flos
and Lonicerae Flos were unstable, indicating that the types and contents of volatile components fluctuated
sharply, but the total first-order moments (RSD were 7.5%, 8.8%, respectively) and the zero-order, first-
order, second-order and third-order molecular connectivity indexes (RSD ranged from 8.1% to 10.3% and 4.2%
to 5.5%, respectively) were relatively stable, indicating that the overall "imprinting template" of the components
was similar. Statistical analysis of each parameter found that there were no significant differences in the number
of peaks, total first-order moments and zero-order, first-order, second-order, third-order molecular connectivity
indexes between volatile oils from Lonicerae Japonicae Flos and Lonicerae Flos. Conclusion: Under the
guidance of supramolecular gas evolution "imprinting template" theory, the molecular connectivity index method

and total statistical moment parameters are used to jointly characterize the "imprinting template" of TCM

components in vitro, which can control the stability and consistency of TCM quality.
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R2 OHERAEFERHNEEENR CEGHESHRS FEREREH
Table 2 Number of peaks, total statistical moment parameters and molecular connectivity indexes of volatile components from 10 batches

of Lonicerae Japonicae Flos

G5 U 55/ B R B — B A /min S TR A /min? o Y 2y °x
J1 50 7.94x107 50.21 178.25 15.03 7.46 6.83 4.56
J2 67 4.83x107 48.11 229.83 12.94 8.22 5.66 3.74
J3 64 9.83x107 47.36 181.88 13.17 8.39 5.76 3.72
J4 52 3.67x107 45.97 185.98 14.13 9.12 6.21 4.04
J5 51 7.54x107 41.66 198.83 12.56 7.92 5.50 3.53
J6 45 5.56x107 48.60 218.81 11.67 7.10 5.28 3.43
J7 18 0.82x107 44.07 242.89 13.20 8.19 5.90 3.75
J8 63 5.16x107 47.69 226.38 12.24 7.58 5.39 3.49
J9 39 1.88x107 40.55 282.07 11.31 7.06 4.92 3.18
J10 55 3.29x107 41.32 248.67 11.85 7.52 5.36 3.52

TE O BB oy TR VEAR B . — B 00 TSR VAR RG2S B T IE VAR K 5. = > T IR e B (3R 3 1A .

F3 OHUREERHNEEEYRE 2ERTESHES FTEREEH
Table 3 Number of peaks, total statistical moment parameters and molecular connectivity indexes of volatile components from 10 batches

of Lonicerae Flos

Gt = 173 O B B — B4 /min S B A /min? Oy 'y 2y Y

S1 39 2.65x107 53.72 321.15 12.49 7.79 5.63 3.63
S2 46 1.67x107 46.84 365.84 13.01 7.90 5.80 3.59
S3 24 0.47x107 47.37 361.04 11.67 7.09 5.05 3.11
S4 49 2.12x107 43.07 418.81 12.92 8.06 5.83 3.75
S5 64 13.99x107 46.32 307.85 12.29 7.57 5.44 3.44
S6 64 3.57x107 39.12 337.24 12.30 7.46 5.55 3.48
S7 43 1.29x107 50.57 572.45 11.60 7.07 5.34 3.33
S8 36 0.57x107 43.02 374.52 11.96 7.36 5.37 3.39
S9 32 0.46x107 48.20 357.72 11.94 7.36 5.23 3.28
S10 73 4.66x107 46.58 290.70 11.65 7.17 5.23 3.30

R4 SREMUREELHOEXERS REFHEXRE S H . HIAHME

Table 4 Common constituents and their average relative contents, frequencies of volatile oils in Lonicerae Japonicae Flos and Lonicerae

Flos
N, N min BTR T PR R EU% IR
J5i SHAE WETE SEIE ILHTE
1 % 2-furanaldehyde 6.67  CsH,0, 96.08 0.50 1.13 7 10
2 1EC ¥ 1-hexanol 7.13  CH,,0 102.17 0.47 0.25 6 1
3 ZH [ benzaldehyde 934  C,HO 106.12 0.40 0.42 3 5
4 -o,a-5- = H EE-5- L0 R DU A ALK IR -2-HY B cis-alpha, 1223 C, H0, 170.25 0.08 0.46 1 3
alpha,5-trimethyl-5-vinyltetrahydrofuran-2-methanol
5 F5 i linalool 1281  C,H,0 154.25 1.67 2.53 6 9
6 A I5HEEE3,7-dimethylocta-1,5,7-trien-3-ol 1295  C,H,,0 156.27 0.24 0.96 2 7
7 4-Wl B terpene-4-ol 1443 C,H,0 154.25 0.07 0.64 1 1
8 a-FA I B a-terpineol 1572 C,H,0 154.25 0.45 1.94 5 10
9 Nt B geraniol 16.61  C,H,0 154.25 0.21 1.75 4 9
10 1-24 decyl alcohol 17.74  C,H,,0 158.28 0.95 0.66 1 3
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No. o wimin AT X SFEARR R E% BB
Jo SEAE INEE SHUE IElE
11 F LT JL F A 2-undecanone 18.41  C,H,0 170.29 2.89 0.57 1 2
12 1-—P% 1-undecanol 20.64  C,H,0 172.31 0.83 0.27 1 2
13 1- [ 1-dodecanol 20.65  C,H,0 186.33 0.32 0.55 2 1
14 2- %Ml 2-dodecanone 2128  C,H,,0 184.32 0.94 0.62 1 2
15 K5+ B-damascenone 2134 C,H,0 190.28 0.23 0.71 2 5
16 ¥ dodecyl aldehyde 21.69  C,H,,0 184.32 0.29 1.25 3 1
17 «-3We ki a-farnesene 24.42 C,sH,, 204.35 0.20 0.72 2 3
18 H H: lauric acid 25.65  C,H,,0, 200.32 0.23 0.16 2 1
19 #B AL AU nerolidol 2592 C,H,O 222.37 0.37 2.09 7 3
20 (Z2)-3,7,11-=H H:-1,6,10- | %t = H-3-B% cis-nerolidol 2593  C;H,0 222.37 0.35 0.54 3 4
21 fi17# caryophyllene oxide 26.63 C,H,,0 220.35 1.32 0.56 2 1
22 AEA: DU R £ TR arachidonic acid ethyl ester 26.71  C,,H;0, 332.52 0.13 1.33 3 3
23 L %eMi 2-heptadecanone 29.14  C,,H,,0 254.45 0.78 2.97 7 5
24+ DUt =Y FEMA 2763 29.52  C,H,0 212.37 0.56 0.73 5 4
25 1-/\Ht 1-octadecyne 29.53  C,H,, 250.46 0.18 4.29 3 4
26 1 = 1-tridecanal 29.54  C,H,0 198.34 0.70 0.74 2 1
27 L H W YR TR R methyl myristate 29.68  C,5H,0, 242.40 0.39 0.24 4 4
28 WK EE(E,E)-farnesol 29.85  C,H,,0 22237 1.03 17.95 2 2
29  HLUFEE farnesol 2986  C,sH,0 22237 0.11 4.77 3 3
30 1--F =¥ 1-tridecanol 31.12 C,H,0 200.36 1.01 0.30 3 1
31 1-F75 (%) BE 1-hexadecanol 31.14  C,H,,0 242.44 0.66 1.99 4 4
32 KW 2T benzyl benzoate 3134 C,H,,0, 212.24 1.13 0.54 9 5
33\ LTk ethyl stearate 3143 C,H,0, 312.53 0.79 0.29 6 1
34 & anthracene 32.30 CHy, 178.23 0.44 0.24 2 1
35 ZEJR W [ methyl decanoate 3231 C,,H,,0, 186.29 0.11 0.27 1 1
36 fHYEE phytol 32.76  C,H,0 296.53 5.06 5.23 10 10
37 A fitone 3295  C,H,0 268.48 1.98 2.24 10 9
38 AR IR — 5+ T M diisobutyl phthalate 33.90  C,H,,0, 278.34 0.50 0.21 1 1
39 1-+-EHEHE 1-heptadecanol 3400  C,H,0 256.47 0.49 2.64 4 3
40 1-F75H 1-hexadecene 3400  C,H,, 224.43 0.19 1.11 2 2
41 TN 3 MR citronellyl propionate 34.06  C,H,,0, 212.33 0.18 0.48 1 1
42 MIPE T benzyl salicylate 3445  C,H,0, 228.24 0.23 0.67 5 3
43 KR FF i methyl lonolenate 34.67  C,H;,0, 292.46 9.37 7.09 10 7
44 F M IESFRERE geranyl linalool 3480  C,H,,0 290.48 0.35 1.22 1 5
45 2 H I linolelaidic acid methyl ester 3489  C,H,,0, 294.47 5.26 1.88 2 4
46 F7HE 2 H I methyl hexadecanoate 3531 C,,H,,0, 270.45 5.64 5.06 10 7
47 SAEYIEE isophytol 36.11  C,,H,,0 296.53 0.31 0.75 8 8
48 MR palmitic acid 36.63  C,H,,0, 256.42 8.67 19.25 4 1
49 4B7K W8 — T 1§ dibutyl phthalate 36.85  C,H,,0, 278.34 1.08 3.31 3 1
50 FEAH 2 £ T palmitic acid ethyl ester 37.49  C,H,0, 284.48 1.30 0.99 4 3
51 1 /\ i stearaldehyde 38.49  C,H,;0 268.48 0.52 0.53 7 3
52 [ 3 -REAERUEE nerolidol 39.00  CH,O 222.37 0.23 1.54 1 4
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No. e wimin AT X SFEARR R E% BB
Jii SEAE INEE SHUE IElE
53 fi &N squalene 39.57  CyHy, 410.72 0.13 1.58 1 3
54 |\ 1-octadecanol 40.58  CH,0 270.49 0.14 1.72 1 1
55 1-ZB I-eicosanol 40.63  C,,H,,0 298.55 0.71 6.53 2 2
56 i 2 B i methyl linoleate 41.00  C,H,,0, 294.47 6.82 5.02 7 3
57 TR F iR methyl stearate 41.94  C,H,0, 298.51 1.30 0.42 8 1
58 M linoleic acid 42,55  C,H,,0, 280.45 1.90 0.85 4 1
59 JFMR erucic acid 42.73  C,H,,0, 338.57 2.19 1.29 1 1
60 2-C%E-1-24 [ 2-hexyl-1-decanol 4274 C,H,,0 242.44 0.54 1.28 1 1
61 T {1 M delta-dodecalactone 42.76  C,H,,0, 198.30 0.73 0.95 5 4
62 IR £ 1 ethyl linoleate 4326 C,,H,0, 308.50 1.88 0.27 6 1
63 W JRKER £ TG linolenic acid ethyl ester 43.52  C,H,,0, 306.48 1.74 1.56 8 1
64 R linolenic acid 43.54  C,H,,0, 278.43 1.12 0.19 1 1
65 1L #7 2 £ 1K docosanoic acid ethyl ester 4424  C,H,0, 368.64 0.18 0.23 1 1
66 U PU%E n-tetratetracontane 44.42 C,,Hy, 619.19 4.20 9.17 2 4
67 1E-JULkE n-nonadecane 4443 C,H, 268.52 0.12 0.25 1 1
68 9-1/\Hk 9-octadecyne 47.65 CsHyy 250.46 0.08 0.30 1 1
69 1E 1 —%t n-heneicosane 47.80 C,H,, 296.57 3.80 9.98 7 4
70 iE =1 VU4t n-tetratriacontane 47.82 C,,H,, 478.92 0.24 3.07 2 5
71 IE %% n-eicosane 47.83  C,H,, 282.55 3.60 4.03 3 5
72 IE+/\ %% octadecane 5117 CgHy 254.49 0.79 1.57 1 2
73 IE A PU%E n-tetracosane 51.18  C,Hy, 338.65 0.37 2.39 1 2
74 (Z)-FACHR A+ L k-84 -2-HH oxacycloheptadec-8-en-2-one  53.59  C,H,,0, 252.39 0.16 2.55 1 8
75 =+ /\JE n-octacosane 54.44  C,Hg 394.76 10.12 14.81 3 5
76 1L #7 % F g behenic acid methyl ester 5542 C,H,0, 354.61 3.93 0.35 9 3
77 3-F:Hi-2-1ii 3-nonen-2-one 55.66  C,H,O 140.22 0.75 0.39 4 1
78 4B TR T 1E-F R dioctyl phthalate 56.28  C,,H;0, 390.56 0.80 1.57 2 1
79 4B T HR T 5% 7R diisooctyl phthalate 56.29  C,,H;0, 390.56 0.62 0.30 3 2
80 IE =1 /N%¢ n-hexatriacontane 57.58  CyHy, 506.97 0.95 2.05 1 1
81 ABETR H i tetracosanoic acid methyl ester 61.99  C,H,,0, 382.66 9.77 2.11 10 5
82 IE -1 -E%¢ n-heptacosane 64.50 C,,Hy, 380.73 10.57 4.03 3 3
83 1E 1 JU%E n-nonacosane 64.51 CyoHy, 408.79 7.73 1.69 6 1
84 1-=1 /% 1-docosene 80.54  C,H,, 308.59 0.80 6.65 1 2

X104t 4 4R 46 | LA AL 2% 2 Bt 47 W 7 R AR

I o 5 50 R AR S50k 56, 45 R0 B R R A
RSNl IS ERN S g 51 SN D@2 TN T S T —
B 43 12 2 P 48 B 308 22 1 45 % {E 43 51 O 3.40,
1.91x107, 0.93, 151.37, 0.63, 0.37, 0.23, 0.27, 4 41
1 R AE FR S EZ B P45 R 0.619,0.043,
0.590,0,0.131,0.122,0.231,0.064 ( H: ' P<0.05 /R
ZRBEABEEZEL). R4, BLR 1044
BRAE LU AR 645 22 I 0 8 B 4 B E A B
- 154 -

25% , LA B A3 1 SF- 25 RH X 5 43 B K A £
AN — B AR SR A6 5 AR AL 2 WK 25 b4 22 18] 11 A 55 L R
B DA R E By — B B B
B BA 02 5, Ul B A AR AR L Il R AR )
RSN BRI AR AR " BT — Bk
4 itig

SR Z W R Z F] g E 5 B EE
M AE B AR A ER E (RSD ALK, Bl — Bl
7R T T S 1 N 15 i B U 1 4 R = S e



9526 B 22 1 hESREHFFFERE Vol. 26,No. 22
20204F 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

(RSD AHXS /N ), Ul BRAS (0 3 e X H 5 1oy 5 i
Pl T B, A A ] 57 i ) — 25 A G B AE | LR A
Zypf = IE] B AR T I AR E , B BN R E s
AEAN L AR AE 22 18] A7 R0 B A o R o3 B KO 25%
H At R S A7 oy B i B BT A — 2, (R
VUSRSl S 1 T Nl T N TN 11 3 S R 13
PEAR RO BB 22 57 RWIA R R SR S
L AR AE AR S 8070 B Al ™ — B, T REAA AR ) (f8))
F18 o R R P 2 BRAEE

i LRTIR o 1 AR R R BGs T P 2 AT,
R AT RO o3 B T A A Ry 1 B AR ) B
AR, AR S — A B BT A R AR S A, R
L BEE EBh y RRAY— R s T
GARAE IR AR T S BL Ik 2 Bk 245 B A9 S D TR 20T
2

P, DURE 23 5 08T BN A AR " B AR 4R &
SO M B R AE LR AR A P A R o3 BN R AR 22
S, P00 E P A 2 8] B0 B AT O B e O 2 B
S G Bh A G RLE S A ) A SR R , AT
K Wy o0 R At - B R A - 24 00— R ARk, ST
B3 25 AR 5 T 24 e PR T 8 = ) Y 0 5 AR o, S
O3 FE AR R RO S O HR P 2y 258 A bs . (R
W, o> 7 B R AR BOT 5 R AE e — SR, AR fE
J WML F S ) A S A A A 20 Y 22 S
Tl X T R RO AL E MR R SME A S BRI 4
THR A SR SO | 45 R B b B85 3k DL R SR
I IO AT A Rk — 2 A T Akt
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