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Analysis of Quality Changes of Platycladi Semen Before and After Deterioration Based on
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[ Abstract] Objective: To analyze the quality changes of Platycladi Semen before and after the
deterioration of moth-eaten and rancidity during storage. Method: Four types samples of Platycladi Semen,
including normal, moth-eaten, oxidative rancidity and hydrolytic rancidity, were determined for volatile
components, odor, and taste based on headspace solid phase microextraction/gas chromatography-mass

spectrometry (HS-SPME/GC-MS) and electronic sensory techniques such as electronic nose and electronic
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tongue. Volatile components were identified by searching the database and manual comparison, the odor and
taste were determined by the response values of the electronic nose and electronic tongue sensors, and the
difference between samples before and after deterioration was studied by multivariate statistical analysis.
Result: A total of 85 compounds were identified in Platycladi Semen samples. Compared with the normal
samples, the number of volatile compounds in samples after hydrolytic rancidity decreased by 5, the number of
volatile compounds in samples after moth-eaten and oxidative rancidity increased by 1 and 21, respectively.
Aldehydes and acids accounted for majority of types. Among them, the contents of N-hexanoic acid, hexanal
and propionic acid in the samples of oxidative rancidity reached 11.49%, 10.21% and 7.52% , which became the
key indicators of rancidity. There was significant variance among the odor components corresponding to WIW,
W2W and WIS sensors by electronic nose analysis. It was indicated that the value of sourness in deteriorated
samples generally increased by mean of electronic tongue analysis. Compared with normal samples, the moth-
eaten samples had changed slightly and rancidity samples had changed significantly especially oxidative rancidity
samples of volatile components, odor and taste by multivariate statistical analysis. Conclusion: In terms of
Platycladi Semen, the oxidative rancidity caused by nature storage for 12 months has the greatest impact on the
quality. Therefore, it should be mainly to prevent oxidative rancidity to ensure the quality of Platycladi Semen.
[Keywords]  Platycladi Semen; volatile components; headspace solid phase microextraction/gas

chromatography-mass spectrometry (HS-SPME/GC-MS) ; electronic nose; electronic tongue; moth-eaten;

rancidity
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Table 1 Array performance of electronic nose sensor
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2 WsS R R TR A A YRR
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4 We6S L A PR
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6 Wis X P 8 458 R A e e SR B

7 WIiwW it 5 M 2 R IC WL A6 R A

8 w2S Xl RSt T T 248 R A

9 wW2w Xb 5 A IR, XA LB A 4 R
10 W3S X e de R, K HE B ke 2k
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Table 2 Array performance of electronic tongue sensor
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Table 3 HS-SPME/GC-MS analysis of different types of Platycladi Semen samples before and after deterioration
FERT BT 53 B (ks 5 n=3)1%
No. ¢,/min HaY PN
1R B R g K RRCRE & AR DR
1 2.245 B C,H,0 - - - 2.42+0.31
2 3.194 L C,H,0 - - - 2.66+0.15
3 4470 a-TRNME C,H, 26.18+0.12° 25.91£0.09" 20.37+0.47° 1.72+0.07°
4 5907 CLFE CH,,0 - - - 10.21£0.37
5 6.356 -k CHy, 0.510.02 - - -
6 6.781 4 B-1-(1-P R LH)-XER[3.1.0]2 5 C,H,, 1.90+0.03 1.49+0.02 - -
7 7.615 3-Ei ki CoH, 12.48+0.17° 11.46=0.08" 9.84+0.63° -
8 8.130 1-JI-3-F C,H,0 15.280.04° 12.66+0.63" 9.99+0.33° 2.89+0.42°
9 9.232 D-FFEENG C,H, 3.79+0.03° 4.1840.13" 7.78+0.15° 1.69+0.16°
10 9.550 B-/K i C,H, 7.76+0.24° 7.97+0.24° 8.40+0.26° -
11 10.965 y-iff it 4 C,H, 1.05+0.03" 0.90+0.05° 1.204£0.24° -
12 11.304 iF B C,H,,0 - - - 0.86+0.27
13 11.964 O-fEdse C,H, 4.01+0.14° 3.94+0.07° 5.76+0.13" -
14 12.379 (+)-4-18 )5 C,H, 3.95+0.05" 3.70+0.11*° 3.59+0.19" -
15 12.593 3-¥24E-2- T C,H,0, 1.31£0.02 1.50:£0.09 - -
16 12.780 [ C,H, 0 - - - 0.46+0.03
17 14.087 (Z2)-2-BEMi C,H,,0 - - - 1.46+0.05
18 15361 IEC B CH,,0 0.28+0.02° 0.41+0.06° 0.490.06° -
19 16.165 1-25E-2-T i C,H,0, - - - 0.73+0.09
20 16.963 T/ C,H,,0 - - - 1.22+0.14
21 17.187 Pk C,H,, - 0.200.03 - -
22 17.295 (E,E)-2,4-C & CH,0 - - - 1.54+0.21
23 17.470 3-3:44i-2- i CH,,0 - - - 0.41+0.03
24 18.370 (E)-2-"F Ik C,H,,0 0.20+0.03" 0.19+0.03° 0.21£0.08" 3.64+0.50°
25 18.689 4-4fi H k-1 A% CH, 1.60+0.08* 1.4120.06" 1.68+0.17° 0.190.08°
26 19.332 Z.f# C,H,0, 0.25+0.03° 0.40+0.04° - 1.05+0.02°
27 19.440 1-FJi-3-F% CH,0 - - - 4.92+0.18
28 19.555 IF B C,H,0 - - - 1.44+0.07
29 20.983 (E,E)-2,4-FF i C,H,,0 - - - 2.620.11
30 21.248 ZEfE C,,H,,0 - - - 0.66+0.15
31 21.689 J3(-3-TL M5 -2- C,H, O - - - 0.27+0.04
32 21.929 7-# % "3 4.1.0] BE-2-i CH,0, - - - 0.510.03
33 22.092 FHIEE C,H,0 0.210.02° 0.24+0.02° 2.2140.20° 1.86+0.07°
34 22346 6-1—M C,H,,0 - - - 0.13£0.01
35 22.620 (E)-2-T- M C,H,,0 - - - 0.97+0.03
36 22.881 iR C,H,0, - - - 7.52+0.47
37 22.9922,3-7 K CH,,0, 1.56+0.23° 1.47£0.13° 1.63£0.14° -
38 23.678 IE¥EE C,H O 0.38+0.04° 0.46+0.05" 0.26+0.02" 0.78+0.23"
39 24.015 3,5-3F " J -2 C,H 0 - - 0.21+0.08 0.76+0.16
40 24.246 LR b kMg C,H,,0, 0.79+0.04° 1.05+0.16* 1.11£0.06 0.19+0.06°
41 24.483 (R)-4-WHE-1-(1-H 2 38)-3- L -1-BF  C,H, ;O 1.21£0.03 1.10£0.09 1.04+0.11 -
42 24.621 (E,Z)-2,6-T M5 C,H,,0 - - - 0.44+0.09
43 24.668 £ 1T CH,, 0.71£0.01° 0.87+0.05" 1.52+0.13" -
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ZR3
AT BT 4k 73 B (s, n=3)/%
No. f,/min L& g3 7
R LTS KRR IORE ity SRR TR

44 24.743 (E,E)-2,4-F IR C,H,,0 - - - 0.25+0.03
45 25222 (§)-4-WH-1-(1-H 3 2, H)-3-3C4F-1-82 C,,H,,0 3.27%0.02° 3.95%0.12° 4.30+0.29° 0.46=0.01°
46 25.556 (=)-% DU C,H,, 0.20+0.00° 0.27+0.04° 0.45+0.03" -

47 26.125 (=)-Fea-JRbE CoHyq 0.29+0.03 0.16+0.01 - -

48 26.328 2- L C,H,,0 - - - 0.140.03
49 26.543 T C,H,0, - - - 1.45£0.02
50 26.724 XA IER B C,H,0, - - - 0.48+0.13
51 26.818 L -2-3 M C,H,,0 - - - 0.94+0.21
52 27.433 HEHE C,H,, 0.47+0.02° 0.55+0.03° 0.91+0.01° -

53 27.485 2-F 3L R T C,H,,0, - - - 1.45+0.11
54 27.625 IE T C,H,,0 0.28+0.01° 0.22+0.03° - -

55 27.881 ik C,,H,,0 0.14+0.02 0.46+0.08° 0.48+0.07° 0.39+0.03¢
56 28.749 a,or,4-=HIHE-3-FF CL4f - 1-H1 5 2 iR i C,,H,,0, 2.43+0.07° 2.86+0.20° 2.76+0.24° 0.22+0.01°
57 28.928 a-FA AR C,H,0 0.74+0.11¢ 0.86%0.13° 1.04+0.16 1.35+0.08"
58 29.652 3-H1k-6-55 N HE-2 BR Lo - 1- I C,H,0 0.18+0.03° 0.21+0.09° 0.25+0.02° -

59 29.739 S - k-2, 8- T4 -1-BF C,,H,,0 0.09£0.02 0.10£0.04 - -

60 29.991 (-)-75 5 i C,,H,,0 0.20£0.04 0.22%0.02 0.2120.03 -

61 30.179 % C,H - 0.20£0.06 - -

62 30.654 IR C,H,,0, - - 0.80+0.07 1.73+0.18
63 30.855 2- | — ik C,H,,0 - - 0.15+0.02 0.51£0.06
64 30918 3,7-HIH-1,5,7-3 =) -3-BF C,,H,0 0.070.02 0.130.01 0.13=0.08 -

65 31.091 (E)-4-%fLC -2-Jf B CH,0, - - - 1.77£0.04
66 32.289 2-FHLIR N B R M2 C,H,0, - - - 0.20+0.01
67 32.949 (E,E)-2,4-% i C,,H,,0 - - - 0.32+0.10
68 33.589 [ ¥ ik C,H,,0 0.71+0.02° 1.37+0.18" 1.4140.17* 0.83+0.07°
69 33.813 4-Ff-2-L C,H 0, - - - 0.56+0.16
70 34361 o, a-4-— H B HI C,H,0 0.27+0.08" 0.33+0.07° 0.91£0.05* -

71 34.552 IEC R C,H,,0, 0.89+0.04° 1.49+0.11° - 11.49£0.39*
72 34.846 2-W LA C,H,0, 0.31+0.07* 0.22+0.08* 0.12+0.03" -

73 35.458 2- ) TR C,H,0, - - - 0.57+0.16
74 36.550 5- T Fk —5(-2(3H) -k i C,H,,0, - - - 0.23+0.05
75 38.153 Bifig C,H,,0, - - - 1.86+0.16
76 38.594 5-E LT R H R C,H,,0, - - - 0.26+0.07
77 39.429 1,2-BF C,H,0, - - - 0.180.10
78 40.291 A S-BGFE-2(3H) -0k I R C,H,0, - - - 0.27+0.02
79 41.879 ¥ CH,,0, - - - 2.47£0.13
80 43.338 HHNEE CH,0 0.60+0.12° 0.840.13" 0.93+0.05" 0.35+0.03°
81 45.234 T/ C,H,,0, - - - 1.05+0.01
82 45.612 2-V IR C,H,,0, - - - 0.15+0.23
83 47.248 1% C,,H,,0, - - - 0.11%0.01
84 49.452 H R C,HO, - - - 0.120.03
85 47.848 T C,H,0, 0.06+0.01° 0.37+0.06° 1.83+0.12° -

T = ARSI 5[] — 17 A X 5T ik 7 BOA ] 57 B e 22 v B BE 72 5 L (P<0.05)
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Table 4 Main structure classification of volatile components of different types of Platycladi Semen samples before and after deterioration

E R A SR TR ECRE K TR SR
ARk S
oA M EESE% B MRS EU% A M RES % B DR AU %
=S 13 33.33 13 32.50 10 16.67 11 32.35
e 2 5.13 2 5.00 18 30.00 3 8.82
[I’ES 2 5.13 2 5.00 13 21.67 1 2.94
[ 2 5.13 2 5.00 3 5.00 2 5.88
(TS 3 7.69 3 7.50 9 15.00 3 8.82
IR 12 30.77 11 27.50 2 3.33 11 32.35
e 2 5.13 3 7.50 0 0.00 0 0.00

HH 2 3 AT, A0 A R A 0 i 85 A4k
LA, For DACTE B RE A U RE A Al R TR
i K S TR R i b 3 ) M E Y T 39.40.60.34 4>
&, 5 0 A B 45.88% . 47.06% . 70.59% .
40.00%. 5 1F A R, HUE FE K g IR R
it R R TORE S OB A T ) Ak P B 43 S
2.3.440 o AR S R R AR T K EE Y SR AR
B AY ., SERENAECK CEMNR, & 2
BARW A F R R AN(E)-4-5 R C -2-15 1
(E,E)-2,4-C0 I 2- 9 L 00 R IF . T2 % 5 — 2L
WAL B & BT R, W a- YR IR B-IR I A
B - M B-AK T -l I () -4- 8 s A AT
I (=) -2 DU o 7K fife TR DA it e sl A 0 1 17 13
TR 2-t — i e 3, 5-2¢ 0 -2-1 , IEC R VLR .
IE T B-TR M 55 WA 1 5 o WD B PR AR . R A
ARG ke ZE 2 ML A8 . B 4TS,
AE | R R KA TR T 3 BB A R R M
A3 R 2 VRIS R B R 2 L A S R K iR R
S5 0 B i R AR S AN K A TR T Y
TR R AT RO S RS EE RN 2, HL
B RIS IR AW H RS R ST
TE B R b, T TS il 0 28 R e S SIS R 0 1 A )
HH AR IE AR A
2.6 HL SO AR B FE AR Y 4 BT
2.6.1 LT BB £k W S DN B
K GIG,, G R il i #5 A% AR B L RBEAE , G, o 2
ARG T B L RS B . & G/G<1, BLEH A
i PE A% A LT TC IR N, O G/Go>1 B Ui i3
T2 ouge it or Ao i i B AR R A A AR AR Y
A7 JoT i JE A i e iy ottt £ DL T, 4 R R R
T A BE S TE 2 WIW FI W2 W 14 2% 2% 132 i 1 9 2%
TR R R T 22 0 B TR U IR 22t
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Fig. 1 Response curves of electronic nose for different types of Platycladi Semen samples before and after deterioration
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Fig. 2 PCA(a),Loadings(b) and Biplot(c) of electronic nose for Platycladi Semen samples before and after deterioration
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Table 5 Response value of electronic tongue for different types of Platycladi Semen before and after deterioration (x+s,n=3)
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Fig. 4 PCA(a),Loadings(b) and Biplot(c) of electronic tongue for Platycladi Semen samples before and after deterioration
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