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[Abstract] Objective To explore the changes in volatile components among four
processed products of raw Cuscutae Semen, stir-fried Cuscutae Semen, salt-processed
CuscutaeSemen, and wine-processed Cuscutae Semen ,and to screen the differential components
among different processed products. Methods The odor and volatile components of different
processed products of Cuscutae Semen were identified using an electronic nose and GC-MS.
Principal component analysis (PCA) and orthogonal partial least squares discriminant analysis
(OPLS-DA) were conducted using Origin2024 software and SIMCA 14.1 software. According to the
principle of variable importance in projection (VIP) value > 1 and P < 0.05, the differential
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components before and after the processing of Cuscutae Semen were screened. Results The electronic nose
detected that the four processed products of Cuscutae Semen were sensitive to alcohols, aldehydes, and ketones.
A total of 89 volatile components were detected by GC-MS, including 49 in raw Cuscuta chinensis, 66 in stir-fried
Cuscutae Semen, 56 in salt-processed Cuscutae Semen, and 65 in wine-processed Cuscutae Semen. Compared
with raw Cuscuta chinensis, stir-fried Cuscuta chinensis had 27 newly added compounds and 10 reduced
compounds. Salt-processed Cuscuta chinensis had 17 newly added compounds and 10 reduced compounds,
while wine-processed Cuscuta chinensis had 32 newly added compounds and 16 reduced compounds. OPLS-DA
revealed significant differences in volatile components among the different processed products of Cuscutae
Semen, and a total of 12 differential components after processing, such as isopentanol, 2-methylbutanal, and
isovaleraldehyde, were screened out. Conclusion After processing, both the types and quantities of volatile
components in Cuscuta chinensis significantly increased. The combination of electronic nose with GC-MS

method can be used to identify the differences in volatile components among different processed products of

Cuscuta chinensis, providing references for subsequent quality standards and clinical applications.

[Keywords] Cuscutae Semen; Processed products; Gas chromatography-mass spectrometry; Electronic

nose; Volatile components
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Table 2. Volatile organic compounds and their content in different processed products of Cuscutae Semen (mg/kg)

i (mgkg)

VieS CASZ a# ik PIS N
sc TSC ssc wSsC
B 23261-20-3  1,2:5,6-—JBKEFUMIME (1,2:5,6-dianhydrogalactitol ) CeH 004 0.169 — — 0.172
71-36-3  IE T (1-butanol) C,H,,0 0.071  0.054  0.049  0.040
616-25-1  1-/%Hi—-3-1 (1-penten—3-ol) C,H,,0 0370  0.630 0364  0.381
123-51-3  S#/%BE (3-methyl-1-butanol ) CsH,,0 2763 0.702 — —
71-41-0  IEJEE (pentanol) CsH,,0 0457 0434 2001  1.664
1576-95-0  (Z)-2-1uJi—1-BE [ (Z)-2-penten—1-ol ] C,H,,0 0.074  0.129 0082  0.129
111-27-3  IECE (1-hexanol) CeH,,0 0737 0457 0457  0.406
928-97-2  [-3-CUMlE [ (E)-3-hexen—1-ol ] CH,,0 0332 0.287 0.197 0214
3391-86-4  1-¥:Hi—-3-W (1-octen—3-ol) CgH 0 0.898  0.698  0.637  0.735
3761-94-2  1-HIHIRPERE (1-methyl-cycloheptanol ) CgH, 0 0.059 — 0.039  0.096
584-2-1  3-J%[# (3-pentanol) CsH,,0 — 0.037 — —
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111-70-6 B (heptanol) C,H,,0 — 0.017 0.050  0.080
104-76-7  2-ZHECUE (2-ethyl-1-hexanol) CgH 0 — 0.024 0037  0.030
98-0-0 Ml (furfuryl alcohol) CsH0, — 0.045 — 0.119
35301-43-0 2-ZHIFTEE (2-ethyl-cyclobutanol) CeH,,0 — 0.011 — —
100-51-6  #HIEE (benzyl alcohol ) C,H 0 — — 0.038 —
g 96-17-3  2-HJETEE (2-methyl-butanal) C,H,,0 0.098 2248 0325 1134
590-86-3  SILEE (isovaleraldehyde) C,H,,0 0.145 1296 0479  0.851
110-62-3  1EJXE (pentanal) CsH, 0 0.062 0514 0181 0222
66-25-1 ¥ (hexanal) CeH,,0 0779  2.648 1363 2215
124-19-6 ¥ (nonanal) CoH,50 0.091 0244 0104  0.130
123-38-6 A% (propanal ) C,HO — 0.061 — 0.030
123-72-8 1T (butanal) C,HO — 0.037 — 0.077
18829-55-5 [z X—-2-BélfE [ (E)-2-heptenal ] C,H,,0 — 0.031 0.024  0.048
100-52-7  FHIEE (benzaldehyde) C,H0 — 0.196 0092 0224
497-3-0  (E)-2-W-2-TU5®E [ (E)-2-methyl-2-butenal | CsHy0 — 0.079  0.081 —
124-13-0  IE¥ (octanal) CgH, 0 — 0.184 — 0.119
78-84-2  2-WIEENEE (2-methyl-propanal) C,H0 — — 0.095 —
620-2-0  5-HIAEEMKTHEE (5-methyl-2-furancarboxaldehyde) CeHgO0, — — — 0.071
1115-11-3  2-HFE-2-"T /&M (2-methyl-2-butenal) CsHgO — — — 0.093
[[7ES 6628-79-1  3-F3E-4- R (3-methyl-4-oxo—pentanoic acid) CeH 00, 0.170  0.085  0.058  0.337
107-92-6 T (butanoic acid) C,H,0, 0.024  0.067 0.029  0.047
64-19-7 LR (acetic acid ) C,H,0, — 1929 1478  1.501
105-43-1  3-HIEEI#R (3-methyl-pentanoic acid) CeH,,0, — 0.290 0.267  0.262
109-52-4  1EJ%fR (pentanoic acid) C4H,,0, 0.039  0.074 0051  0.049
142-62-1 /iR (hexanoic acid) CeH,,0, 0.115 0229 0137  0.157
[[EES 67-64-1 il (acetone) C,H:0 0.051 — — —
110-43-0  2-Bfil (2-heptanone) C,H,,0 0.057  0.134 0070  0.087
541-85-5  5-H1H-3-Ffll (5-methyl-3-heptanone) CgH, O 0.037 — — —
600-14-6  2,3-1% Ml (2,3-pentanedione) CsH,0, — 0.024 — —
6704-19-4  FFNEELIEEWE (1-cyclopropyl-1-propanone) CeH,,0 — 0.027 — 0.028
110-93-0 6= H:-5-PeMfi-2-M (6-methyl-5-hepten—2-one) CgH,,0 — 0.023 0032 —
38284-27-4 35— Sl (3,5-octadien—2-one) CgH,,0 — 0.071 — 0.078
579-7-7  1-23E-1.2-H " (1-phenyl-1,2-propanedione) CoHg0, — — — 0.074
Bekeds  558-30-5  IEFRE LG (isobutylene oxide) C,H0 0.031 0149 0052  0.340
124-18-5 %%t (decane) CyoH,, 0.057  0.067 0.065  0.084
17301-32-5  4,7- "%~ —4%¢ (4,7-dimethyl-undecane) C,3Hy 0.066  0.046  0.061 —
112-40-3 %% (dodecane) C,Hyg 0.154  0.121 0.144  0.118
2847-72-5 4-FFEZELE (4-methyldecane) C, H,, — — — 0.031
WA 111-66-0  1-45 (1-octene) CeHyg — 0.012 0011 —
34067-75-9 3-NHEEI M (3—propyl-cyclopentene) CeH,, — 0.057 — 0.048
5989-27-5 D-#1#Mi (D-limonene) CoHyg — — — 0.028
e 79-20-9  ZFRMEE (methyl esteracetic acid) C,H,0, 2405 0892 2056 0462
121-43-7 IR =MTE (trimethyl esterboric acid) C;H,BO, 0.064 0076  0.069  0.055
554-12-1  NFRTE (methyl propionate ) C,H;0, 0217 0107 0176  0.059
547-63-7 ST (methyl isobutyrate) CsH,,0, 0.068 — 0.067 —
623-42-7  TTRHEE (methyl ester butanoic acid) CsH,,0, 0.177  0.099 0.129  0.033
868-57-5 2-HIEETHRHPE (methyl 2-methylbutyrate) CH,,0, 0.078 — 0.058 —
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556-24-1  SIRHR (methyl isovalerate) CeH},0, 0.050  0.015 0.042 —
624-24-8  JFRHIME (methyl valerate) CH,,0, 0.615 1.220 0.683  0.678
539-82-2  JERLIE (ethyl ester pentanoic acid) C,H,,0, 0.024  0.046 — 0.317
141-32-2  INGFRIE TR (n-butyl acrylate) C,H,,0, 0.036 0043  0.026  0.044
106-70-7  CHERHEE (methyl ester hexanoic acid) C,H,,0, 2797 5415 2.856 2921
123-66-0 IECR LM (ethyl ester hexanoic acid) CH, 0, 0.163  0.203 0.136  1.544
106-73-0  BEMRH'ER (methyl ester heptanoic acid) CgH 40, 0350 0659 0366 0376
1745-17-1 ML 6-PERRETE (methyl ester 6-heptenoic acid) CeH,,0, 0.078 — 0.126 —
111-11-5  “FFRHBE (methyl ester octanoic acid) CoH 40, 0212 0366 0215  0.192
1731-84-6  T-FRHIE (methyl ester nonanoic acid) C1oHy00, — 0.050 — 0.051
96-48-0  y-T MR (y-butyrolactone) C,H,0, — 0.031 — —
122-45-2  ZRZBRFME (octyl ester benzeneacetic acid) Cy6H,,0, — — 0.035 —
591-81-1 4-FETRRLMEER (4-hydroxy-butanoic acid) C,H,0, — — 0.023 —
105-37-3  AFRZIG (ethyl ester propanoic acid) CsH 40, — — — 0.086
105-54-4  THRZIEE (ethyl ester butanoic acid) CeH},0, — — — 0.060
106-30-9 PRI (ethyl ester heptanoic acid) CoH 50, — — — 0.104
106-32-1 ¥fR 15 (ethyl estero ctanoic acid ) CioHy00, — — — 0.048
591-81-1  4-FRIETPRLMERE (4-hydroxy-butanoic acid) C,H,0, — — — 0.035

WEMESE 534-22-5  2-HIJLILME (2-methyl~furan) CsHgO 0053  0.119 0077  0.071
3208-16-0 2-ZFEWEM (2-ethyl-furan) CHg0 0.094  0.140 0.097  0.083
4229-91-8 2-IENEENLM (2-propyl—furan) C,H,,0 0.034 0017  0.032 —
4466-24-4  2- T HEKIE (2-butylfuran) CeH,,0 0.042 0044 0022  0.031
3777-69-3  2-1EJNHENKIE (2-pentyl—furan) CoH,,0 0357 0295 0324 0333

MRS 109-8-0  2-FASLNEHE (2-methylpyrazine) CsHgN, — 0.142 — 0.150
123-32-0  2.,5- " HUHEMEEE (2.5-dimethyl-pyrazine) CeHgN, — 0.047 — 0.026
290-37-9 M (pyrazine) C,H,N, — — — 0.033

A 95-47-6 4P HIZ (o-xylene) CeH,, 0.025 — 0.025 —
108-88-3  HIZ (methylbenzene) C,Hg — 0.054 — 0.054
142-96-1 IETHE (n-butyl ether) CgH O 0.037  0.035 — —
1014-60-4 1,3~ BT H% [1,3-bis (1,1-dimethylethyl) —benzene] C,H,, 0.050  0.039  0.024 —
62-75-9  N-WAHAEH % (N-nitrosodimethylamine ) C,HN,0 — 0.031 — —

e SCAESEZLT 5 SSC. AL T 5 TSC TR T 5 WSCAIBH LT “—" FonARKL.

R3 BLTFARMEE RIFLMER S LN
Table 3. Distribution of volatile component categories in
different processed products of Cuscutae Semen

BOrEHN AR ERAL T MR ELT WAL T
S 15 14 16 17
[l=S 5 11 9 12
[[PES 10 13 11 12
T2k 3 5 2 4
(/=S 4 6 6 6
Kiekek 4 4 4 4
LSS 0 2 1 2
BN 5 5 5 4
IS 0 2 0 3
B 49 66 56 65

24 BETAREMEERIFELMERSEZ R
/N3 F B 534

N T 2P TR 2 AN R it ) 22 S
By, g Microsoft Excel 2010 8/ 74aab 54,
SIMCA 14.1 i HEAT I 52 M f5e /1> — 3 4 5] 3 M
(orthogonal partial least squares discriminant analysis,
OPLS-DA), DA ERMEMIMENINA R, A
SRR B8 S, il it OPLS-DA Al SE ¥l 221
AT G A R IX ) o BB B R SR R X =
0.979 F1 R’Y=0.996,, HIAITIMIGEE J1 544 0°=0.992,
RN Q* 1L 0.5 Fn BRI AR M 132 . 47
22 Y AR T B SR AR AEAS A B DX, HLAE B
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Table 4. Differential components with VIP > 1 in
different processed products of Cuscutae Semen

& AT VIPA{i P

S 3.230 15 <0.05
2R TR 2.457 96 <0.05
2@ 2.42194 <0.05
SR 1.717 85 <0.05
R 2T 1.174 78 <0.05
3 3L —4- SRR 1.159 40 <0.05
IE GRS 1.104 53 <0.05
F LR B 1.073 93 <0.05
1,2:5,6- Bk LB R 1.034 06 <0.05
IEC 1.028 08 <0.05
PR H s 1.001 61 <0.05
3-FIE R 1.001 02 <0.05

(mg/kg)

Table 5. Contents of characteristic components in different processed products of Cuscutae Semen (mg/kg)

B WA FR R ¥ WL+ HRF 2T PSR
2L T 0.098 2.248 0.325 1.134

a3 0.062 0.514 0.181 0.222

IE R 0.457 0.434 2.001 1.664

IEC g 0.163 0.203 0.136 1.544

IR W 0.024 0.046 — 0.317

S 2.763 0.702 — —
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