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Differential analysis of volatile components between the flesh and

peel of Poria cocos based on dynamic headspace-GC-MS

Meng Xue' Xu Hui' Li Huixin' Cheng Chuanyun’

(1. College of Landscape and Horticulture, Wuhu Vocational and Technical University, Wuhu, Anhui 241000, China;
2. Wuhu Chuanyun Green Fruit Planting Professional Cooperative, Wuhu, Anhui 241000, China)

Abstract: [ Objective] To compare the differences in volatile components between Poria cocos flesh and peel using dynamic headspace-gas
chromatography-mass spectrometry (GC-MS). [ Methods] Fresh P. cocos was used as the test sample. Volatile components were enriched
by dynamic headspace adsorption, and the differences in volatile components between the flesh and peel were analyzed by GC-MS.
Principal component analysis and cluster analysis were used to identify the main active components responsible for these differences.
[Results] A total of 110 volatile compounds were detected from the peel and flesh of P. cocos, including 27 unique components in the flesh
and 28 unique components in the peel. The volatile compounds with relatively high percentage contents in the flesh were mainly alkenes and
alcohols, whereas those in the peel were mainly alkenes. The results of principal component analysis and cluster analysis indicated that
alkenes and alcohols were the main components affecting the differences between the peel and flesh. [ Conclusion] In traditional
applications, P. cocos flesh and peel exhibit the effects of "strengthening the spleen and calming the heart" and "promoting diuresis and
reducing swelling", respectively.
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Table 1 Volatile substances and their relative percentages in Poria cocos peel and flesh

2 B {%Egﬁ WELEAE Pl #FM
Hl/min 2K A R

Wi WY M 12,742 7.36+6.18 10.00+4.59 0.087 ns
REEN 14.792  3.80+5.54 332+1.11 0.582 ns
(—)-a-BE 7 i i 95 11.798  3.67+3.03 6.01+4.54 0.023  *
a-th FAHA 14290  2.24+235 —
(+)-Fr i 5.362 — 0.42+0.22
3-5 9 He-6-1 F 2 - 131 O 4 5783  3.29+1.64 3.964+0.64 0.163 ns
(1R,4R,58)-a-E T I 16.197  1.10+0.94 0.69+0.38 0.185 ns
B 14.093  0.93+0.33 —
A 13.590  0.6120.23 0.01%0.01 0.007  **
peEARC ST 16.659  0.53+0.14 —
T 2K, - 2T 38 24 0 16.557  0.38+0.10 —
A 15.539  0.27+0.25 —
A5 IR A 14.106 — 0.1440.02
a- K E B 19.822 — 0.11+0.04
LS 16326  0.86+1.03 1.46+0.34 0.098 ns
a- ST 14.785 — 0.04--0.03
e 16.034  0.02+0.01 —
PB-FAATE H 14568  0.0240.01 0.3940.15 0.001  **
EEL A V5 VA 4 17.059  0.0240.01 —
a- T =M 13.597 — 0.010.01
5 % Wi 16.795  0.01+0.01 —
y-FEAN 17.277 — 0.04-£0.03
EEAE M 18.804  0.01+0.01 —
YR J 16.414 — 0.01£0.01
1,5,5-= H 3k-6-37 H JE 3R O 4 16.387  0.01+0.01 —
R 17.541 — 0.0140.01
KA 4935 0.01+0.01 0.1940.07 0.002 **
Wi -(—)-2,4a,5,6,9a-7N%4-3,5,5,9-V0 H 3L (1LH) I35 Pidds 16.686 — 0.0140.01
(1R,5R)-1,8- H Jk-4-(P-2-W. 2 ) 4R [ 4.5 ] 3% -7- 4 16.794  0.03+0.02 —
B-itr B 13.706 — 0.064-0.01
B-YE VT 17.263  0.02+0.01 —
W [4.4.0]+F =-1-4 17.059 — 0.02+0.01
ALK 17.657  0.0140.01 —
R4 15111 0.01+0.01 —
a- %AW 16.700 — 0.0140.01
B-1T EL I 14771 0.02+0.01 —
(—)-10F WM 17.541 — 0.63+0.04
A-FERA 17.249  0.01+0.01 0.03+0.02 0.132 ns
ARG 5.084 — 0.66+0.67
F-ERGER 15.803  9.18+3.96 10.61+4.73 0.126 ns
RHTE g R AT -1, 4- 0 17.752 — 0.58+0.60
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k1
3 s Drunt MAEAERG g
] /min RER RE R

Wleds REM 17.052  1.8040.55 2.3340.95 0.110 ns
(1R,5R)-8-H H-4- 3 H1 - 1-79-2- 3L B[ 4.5 ] 2% -84 13.828  0.510.53 —

IER 14249  2.184+0.31 4.444232 0.038 *
1,2,4,5-P0 /1 % 9.599  1.434+0.90 2.86+3.57 0.095 ns
1,2,3,4,6,8a-/NA-1-5F A Hk-4,7- 328 12,599  0.39-+0.12 —
(1R,4aR,8aS)-1-5E N H-7-F 3-4-W FF %£-1,2,3,4,4a,5,6,8a-/\ A 2% 14.785 4.72+6.44 0.49+0.38 0.011  *
1,2- I BE-3-2, 3% 12.633  0.46+0.04 0.01+0.01 0.000 **
SRl 18.811  0.41+£0.18 1.214£0.58 0.005  **
TR 11.472 — 0.4540.05
(1R,7S,8aS)-1.8a- W E:-7-5 M ££-1,2,3,4,6,7,8,8a-/\ A% 16.441 — 0.2820.01
O-KEAN 17.263  0.02+0.01  0.06+0.01 0.002  **
2-F L% 16.788  0.01+0.01 1.96+0.55 0.000 **
FS 1439 426+3.06 0324024 0.006 **
3,4,5-=HILHR 9.259 1314091 1.27+0.97 0.862 ns
A8 IR 4.514 — 0.1440.06
i) — 3910  0.01£0.01 0.83+0.34 0.000 **
1- F-4- 5 DY FE R 11.153 — 0.1240.04
2,3- T L2 20.420 — 0.10£0.07
(45,4aR ,6R)-4,4a-—H H-6-(N-1-4i-2-3£)-1,2,3,4,4a,5,6,7- /N A ZE 16.693 — 0.010.01
2-ZHER R 12.640 — 0.0140.01
-2 16.788 — 0.010.01

M RHIEE 9.925  1.88+2.46 5414273 0.019 *
1F L 3.692  3.98+1.05 —

KB 12.491  1.8020.80 —
IE R 7.596 — 0.49-+0.35

F2e 6-1% 3k -2 H-N IR -2 - 24493 12.101.59 1.024:0.74 0.008  **
32T 7.189  1.16£0.60 2.93+2.12 0.042 *
3,5,5- = H S0k -2(5H) - 17.623  0.63+0.40 —

A I 5 7 1 19.401  0.160.12 —

e ¥ 4 T 12.097  0.6540.55 0.3640.17 0.138 ns
PO &-2,2,6-— F 5 -6- 2, 4 3 -3 -1 g 1) 11.024  1.0440.57 0.62+0.32 0.090 ns
FH 2 i TR 14.846  0.0240.01 —

2+ 14.853 — 0.0440.02

BEE mE 3414  9.58+3.64 8.90+3.97 0.043  *
TR L 6.483  4.90+2.76 1.83+£0.21 0.004 **
2-2, O 9.008  2.4240.44 0.46+0.09 0.000 **
05 T 10481  1.91£1.61 1.924+1.25 0965 ns
KB 15525  3.3442223 2.3342.10 0.116 ns
T A AL 21.119  0.6540.85 —

E PR 7.976  7.18%1.66 2.0140.50 0.009  **
IR EE 13.957  0.4140.01 0.58+0.48 0.406 ns
M- , a-5-=F Jk-5- 2 s Bk DU 014 1k g -2 - FR e 9.354  0.1940.06 0.8740.27 0.001  **
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&1
*31 HFs rens  MAEAERM L gew
[Bl/min 2Py RE R
B (X)) R 14.602  0.01£0.01 —
- fi -3 - 7.928 — 1.5341.32
05 T I 2% Jo 14.364 — 0.06-0.03
BE2E %MD 13.699  1.4941.88 0.2140.03 0.021  *
LT 2-T- g 11.533  0.08£0.01 0.01£0.01 0.000  **
KR H R 14.982  0.010.01 —
AT R R 13.597 — 0.0140.01
1-F 3 2 R TR 6.965  0.0240.01 0.67+0.87 0.015 *
fekEds ke 11337  1.3540.11 1.20+0.44 0.543 ns
+ =k 6.781  0.33+0.15 0.73£0.15 0.002  **
JEEFA T b 10311 0.90+0.87 0.81+0.16 0.731 ns
+ F LA TORE b 4.609 131+£1.68 0.774021 0225 ns
1-57 TR EE-2-2 5] e 9.008  0.0120.01 —
T AR S 10.318  0.0140.01 —
1, 2-FR 41 g 12.484  0.01£0.01 —
(34r)-1,2,3,3a,4,5,8,8a-/\A-3ap,4,7,8ap-VU T 3-45, 88-H e H 45012 14.364 — 0.0240.01
HAbZE B AR 10.698  1.6440.46 0.6140.19 0.006  **
(3aS,8aS)-3a,6- W IH-1-(N-2-W3)-1,2,3,3a,4,7,8a-/\ A B 17.419  3.09+3.30 4.42+1.42 0.122 ns
2-1F 13 35 K g 5.444  0.81+0.53 1.58+0.63 0.030 *
TR 27.880  0.2340.03  0.0940.03 0.001  **
A2 I 14249  0.034+0.01 —
2,4-0RUT SR 23.210 — 0.25+0.11
EEED 14.242 — 0.040.02
3-F0 AR i 1y 14.357 — 0.0120.01

+ *P<C0.05,**P<C0.01,ns L 27 —FR R R .

22 BERYWERS ST
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AR R PRI 35 Fh . URFAE(E > 2 (1 14 LS,
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M2 K30 M,PCl EEAERET, TR KN
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Table 2 Eigenvalue and contribution rate of two principal

components
By FRAEAH /% TR /% SR TTH %
1 19.626 50.323 50.323
2 19.374 48.044 98.367

KRR HATE Y 25 R RN AR BN T
S Ve AR R AR, A0 13 0 -3 I A OF PR B Xy BOA BB I
PEPY SR R A A A 0 B R A
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FE-1-35 O 05 A -2 85 2 975, 377 18 43 501 R 0,969, 0.963,
0.895,0.877, Lk L il 5 Ak & W1 B A wi K RN fe
PUTE 5 M ) T 20 s B BRED Y R W e R A R
B AR5 Bz 1 R KT b Do AN s SR MR SR AL B
B 1R AR T 2 o AR B R B R TR W T Y Ak ik 5 R 22
S EREE R RO R R

PC1 5 PC2 H: [F) fifp B 25 1 98.367% HIHE K W78 S,
F AR EE B 1 8043 2 S K M B o I S K R T 4
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IR Y FIZE N 21 Fh o IBURRAE (B > 2 (4 102y 32 53,
BB 24 F 4. 3R 40 A, PCL PC2 RHAE1E 43 I 2
14.273% F112.727% , B3 BT 97.996% , B AR T 18 %
FZ 0,3 5 AR5 P YRR W sy AL B AR
A2 0 K BT BB AR 2 D I B8 T S R A 2 o

24 . K5 H,PCL L& &I o7 &b £ 5,

B
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TTRRE K IFE LW R 1 -0 -3 SRR EE (— ) -a-BE W ifi
TR 3- P R -6- 3 B3 -1-3R O 0, R 1B 2 BN
0.987,0.905,0.868,0.848 ; J5 f Bt . (— ) -a-HE W Jifi 11 45 1k
B A R R AR R Thag Y . PCL#i 2 R EE
SRS R T TR R Y B EL R AN T DME R SRR
TARKE 22 WX 11 25 5 W) 220 W65 AR 258 3 R W 6+ 22 0 49 VR
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Table 3 Score coefficient and loading matrix of principal components

PCI1 PC2
&Y - )

A [EFE Y4 o far (EAE 4
1-2F 45 -3 -t 0.998 0.074 0.070 —0.040
2-2 O EE 0.997 0.081 —0.081 —0.052
+ =k —0.978 —0.066 —0.210 0.028
3-2F il —0.960 —0.062 —0.281 0.022
KO 0.950 0.059 0.312 —0.019
1E Pl 0.940 0.057 0.340 —0.016
IEF —0.935 —0.089 0.354 0.071
75 1 it —0.930 —0.055 —0.368 0.014
7R H —0.921 —0.054 —0.389 0.012
S G 0.902 0.050 0.431 —0.007
+ W3 TRE A B 0.902 0.050 0.432 —0.007
Ni-a , a-5-=F 3-5- 2,4 DU S04 ok g -2- e 0.866 0.044 0.500 0.000
K 0.858 0.043 0.514 0.001
A K 0.834 0.039 0.552 0.005
1-25E-4- RN HER 0.826 0.038 0.564 0.007
2-HIHZE 0.810 0.036 0.586 0.009
W RERE e 0.774 0.031 0.634 0.014
AR T 0.752 0.028 0.659 0.017
FS —0.128 0.035 —0.992 —0.072
BN 0.247 —0.025 0.969 0.065
678 HL -2 H-11H 1 -2 -7 —0.270 —0.065 0.963 0.088
2-1F /% 35 1wk i —0.295 0.021 —0.955 —0.062
I-H 5L 2 O R —0.296 0.021 —0.955 —0.062
I JE B N ot —0.336 0.017 —0.942 —0.059
35N HE-6- L -1- A O M 0.447 —0.006 0.895 0.050
KW —0.459 0.005 —0.888 —0.049
PP BE N 0.481 —0.003 0.877 0.047
1,2,4,5-PU oK —0.522 —0.001 —0.853 —0.043
(—)-a-BE V& i i —0.547 —0.004 —0.837 —0.041
L —0.550 —0.004 —0.835 —0.040
() -Frig s 0.550 0.004 0.835 0.040
. 0.558 0.005 0.830 0.040
TU4-2,2,6-— F 3-6- 47 3k - 3- Ntk e ) 0.634 0.014 0.774 0.032
S22 Al —0.675 —0.019 —0.738 —0.027
A JiE A TR 0.693 0.021 0.721 0.025
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Table 4 Eigenvalue and contribution rate of two principal

components
ES%y FRIEAE /% TR /% BRIk /%
1 14.273 50.864 52.864
2 12.727 47.132 97.996

MRS F & TIREE 70 " D e MLl 1 fige
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B BV BEE MR TE AR S R v Y e A 5 TE AR 45 PC2
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A 1] 845 i 30 RRE L TR B P R HUR DR VB L B
] — 4k & W 16 7K 26 R TR 25 600 2 /g 11 B0 T 35 1Y
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Table 5 Score coefficient and loading matrix of principal components
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S G 0.025 —0.019 1.000 0.084
R —0.241 0.002 —0.971 —0.077
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P W —0.332 —0.006 —0.943 —0.073
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4- U BE % R I —0.524 —0.022 —0.852 —0.061
1E BB 0.555 0.025 0.832 0.059
IEF 0.573 0.026 0.820 0.057
2- 1 TG 5 1 0.352 0.007 0.936 0.072
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Figure 1

Cluster heatmap of volatile components in Poria cocos flesh and peel
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