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Influences of Sterilization Methods on Volatile Organic Compounds of
Dendrobium officinale Beverage by GC-IMS
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Abstract: [Objective] The aim of the study is to clarify the influences of different sterilization methods on
volatile organic compounds of Dendrobium officinale beverage. [Method] Gas chromatography-ion mobility
spectrometry (GC-IMS) was employed to determine the composition and relative content changes of volatile
organic compounds in Dendrobium officinale beverage under no sterilization, thermosonication, and high-
temperature sterilization. [Result] 61 volatile organic compounds were identified in Dendrobium officinale
beverage by GC-IMS, including 20 aldehydes, 13 alcohols, 12 ketones, 7 esters, 3 heterocycles, 3 alkenes, 2
ethers, and 1 acid. Thermosonication had little effect on the volatile organic compounds of Dendrobium officinale
beverage, and the composition and relative content of volatile organic compounds were similar before and after
thermosonication. High-temperature sterilization had great effects on the volatile organic compounds of
Dendrobium officinale beverage, and the relative content of compounds such as 2-methyl-3-furanthiol, ethyl

pentanoate, 2-heptanone, isovaleraldehyde, and 5-methylfurfural significantly increased. The results of difference
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analysis showed that Dendrobium officinale beverages treated by thermosonication and high-temperature
sterilization had differences in characteristic flavor compounds and could be well distinguished. [Conclusion]
Thermosonication is helpful to maintain the original flavor of Dendrobium officinale beverage, while high-

temperature sterilization can enrich the aroma of the beverage. The results can provide a basis for the quality

identification and sterilization process selection of Dendrobium officinale beverage.
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Influences of different sterilization methods on the
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Fig. 1

appearance of Dendrobium officinale beverage
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Table 1 Influences of different sterilization methods on the

color of Dendrobium officinale beverage
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Table 2 Influence of different sterilization methods on the

microbial indices of Dendrobium officinale beverage
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Fig. 2 Sensory evaluation radar map of Dendrobium officinale

beverage sterilized with different methods
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Fig. 3 Three-dimensional GC-IMS spectra of volatile organic compounds in Dendrobium officinale beverage sterilized with

different methods

24 ARFEARTHREARKEHEL W RNE
MEESN
AR O £ 1) O B 4R UM B T T AR U A
Xt IE A I 1], X6 3 gk K2 A A UORLRE dh 1048 R

JRBEAT e BT R 3T, L T 61 Mg K
PEVI IR, B0 45 20 PP SRAL S L 13 R IR RAL &4
12 Fh B A 510 7 Rl B R AL 51 3 Bl ok A R
Yo\ 3 T i ke SR AL 5 4 S 2 Fh B SRAL S AN 1 R IR SR

91



Journal of Food Science and Biotechnology BE208 8 (2025F 1 B | RREEVEARER

AT AR el A% R

PRI &) /s

E

|

1.0 15 2.0 1.0 15 2.0 1.0 15 2.0
HIXTE RS 8]

B4 KR FE T XT LB MAAE LR 8 GC-IMS = 23 B
Fig. 4 Two-dimensional GC-IMS spectra of volatile organic compounds in Dendrobium officinale beverage sterilized with

different methods

2 000
1 500

1 000

R ER T /s

500 &

10 15 20 10 15 20 10 15 20
A I AL I i)

B5 RREAE G X TF RIS RHHE R 4 R 09 GC-IMS = % £ F % B
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with different methods
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Table 3 Qualitative analysis of volatile organic compounds in Dendrobium officinale beverage

5 P M) TR ¥ AHT 43 I = N ECE 5 B I 1] /s AR AT I B I )
1 TR C,H,0, 60.1 1461.2 1304.306 1.050 31
2 405 TN JE 2 TR C,,H,,0 148.2 1656.3 1697.991 1.243 70
3 I A JE R 0 T C,H,S 88.2 961.5 358.767 1.041 38
4 B-FNT W C,sH,, 204.4 1564.7 1513.098 1.434 35
5 Fr g 4 C,oH,4 136.2 1191.0 757.049 1.654 91
6 D VAR i C,oH,4 136.2 1284.9 948.257 1.21473
7 2- J32, 5 TR Tl CyH,,0 138.2 1235.4 847.508 1.251 24
8 2- R HE W il C,,H,;0 166.3 1225.7 827.788 1.403 02
9 2- 5 -3 - 550 ik Wk i CH,0S 114.2 870.4 261.126 1.154 61
10 KR LT C,H,,0, 164.2 1768.3 1923.883 1.310 50
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11 TR K e C,oH,,0, 172.3 1 400.4 1181.622 1.467 28
12 CLR F C,H,,0, 130.2 1191.1 757.305 1.691 04
13 TR 2T C,H,0, 88.1 906.3 299.543 1.095 69
14 LT g C;H,0, 74.1 857.8 247.635 1.196 77
15 TR 2T C,H,,0, 130.2 898.1 290.773 1.278 87
16 W T B C,H,,0, 130.2 912.1 305.748 1.289 70
17 6-F1 JE -5 I -2 -] C¢H,,0 126.2 1345.0 1069.721 1.172 01
18 A I3 i C;H,0 84.1 1141.5 652.639 1.104 58
19 3-F25E-2-T il -M C,H,0, 88.1 1330.8 1041.114 1.252 08
20 3-J2:-2-THi-D C,H;0, 88.1 1330.1 1039.732 1.662 73
21 1-7% 45 -3 -M CsH,O 84.1 1037.5 462.676 1.076 10
22 1-/% 4% -3-Bi-D CsH,0 84.1 1037.1 462.044 1.307 35
23 2- L C¢H,,0 100.2 1 050.3 483.278 1.185 01
24 2-BEf-M C,H,,0 114.2 1191.0 757.031 1.259 87
25 2-BEf-D C,H,,0 114.2 1190.5 756.045 1.626 61
26 2,3- 7 i C,H,0, 86.1 936.8 332.301 1.172 22
27 1-C Z T S8 ) -2 - T CsH,0; 116.1 1468.2 1318.433 1.198 23
28 3- 1% CsH,,0 86.1 998.9 400.418 1.344 83
29 AL R C,oH,;0, 170.3 14214 1223.830 1.258 01
30 i -3- 2L )5 B -M C4H,,0 100.2 1396.8 1174.233 1.227 74
31 JIRi-3- 4 B -D C4H,,0 100.2 1396.3 1173.296 1.501 52
32 1= Ji-3- 1 CH O 128.2 1398.7 1178.154 1.729 26
33 LW C,HO 46.1 960.5 357.667 1.130 49
34 iE % EE-M CsH,,0 88.1 1266.0 909.778 1.252 80
35 1E X EE-D CsH,,0 88.1 1266.2 910.177 1.507 14
36 T C,H,,0 74.1 1048.4 480.231 1.147 94
37 iE O C¢H,,0 102.2 1363.0 1106.027 1.330 42
38 IET C,H,,0 74.1 1167.5 707.471 1.180 64
39 S I C;HO 60.1 926.5 321.249 1.219 71
40 1= M -3- 8 CsH,,0 86.1 1141.3 652.250 1.356 79
41 BT C,H,,0 74.1 923.5 317.985 1.321 72
42 S -2- O i -M C¢H,,0 98.1 1226.8 829.965 1.179 90
43 % -2-C i B -D C¢H,,0 98.1 12247 825.869 1.513 82
44 2-CL I C¢H,,0 98.1 1209.0 793.801 1.179 37
45 T C,H,;0 142.2 1399.6 1179.901 1.932 73
46 P C,H,,0 114.2 11912 757.495 1.328 60
47 J-2-F Ji T -M C¢H,,0 126.2 14342 1249.841 1.329 67
48 J%-2-3F )i B -D CH,,0 126.2 1434.0 1249.433 1.814 95
49 VA 0 C,H,0 56.1 845.1 233.957 1.059 92
50 1E C:H,,0 86.1 1 000.0 402.123 1.418 63
51 R C4H,,0 128.2 1294.9 968.707 1.397 87
52 I -4 - R 4 T C,H,,0 112.2 1248.4 874.039 1.145 85
53 O -M C.H,,0 100.2 1099.3 563.625 1.259 84
54 CLiE-D C4H,,0 100.2 1098.8 562.565 1.558 55
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Fig. 6 Relative content of volatile organic compounds in Dendrobium

officinale beverage sterilized with different methods
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Table 4 Relative content variations of volatile organic compounds in Dendrobium officinale beverage sterilized with different methods

e A X AR AL /%
AT A — ; - 5 ; ; ; -
IS Tk 24 I e 2% SIS B 24 i 24 Fi 2k Jie 24 M
E| 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
7 R T 87.3 100.5 104.5 102.7 102.2 106.1 102.9 111.4 106.1
o Uk o T 84.8 100.9 120.4 172.9 113.5 180.0 102.0 187.7 147.6
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Fig. 7 GC-IMS fingerprints of volatile organic compounds in Dendrobium officinale beverage sterilized with different methods

26 FARIFEARTHREARIIARHEL I RNE

SO

FIH GC-IMS 1% & i 2% 4 11 P o 1) 0eg 4k AR
XA [ 8RB A g AORERE dl 3R AT JR 40 M, LI 8.
S5 RS AR R B A BOR B SR
FE2RE, XEERSHER . BdHER
PEY) ot 2 18] 1R 28 2 43 #» AT X 43 A [R5 1 7 24k
S 2k R A ORI R AE KR T . HoR, 2R
FHE VIR R e T B E-3- O 0 B 1-2 05 -3- I
S -2 I T AN IE I B 45 0T AE D 7 AR BERE A TN
FEAE KUK A J50 5 p- 28 T 0 2- B i TR g L 2- FR Rk -3
ARG KR L BE L 1-M -3- L 2- 2 L 2- PR
M \2,3-T W 5 B LM -3- B R T RE L
I T 5- P OB I R TR A AT A D v R R TR RE
FR) AR IE KUK ) 5 o

K Fl Dynamic PCA #i £ %5 A~ [F) #F i 240 1 47 3=
B35 M, DL 9 AN [R5 1 RARER AN [B] A FE i

AU TR)EE K /N S B RE ]I 22 AR R . R AR
AT 5 AR I B R TR PR DN 3R B R R T R
1) 22 S35 /0N 5 1 v L 2% T R 7S AR B S R R I IR
m PR BRI, R H R RM ZR B K. &k
He AL FR S L 5 — E L (PCD I TR N 85%, 56
T ERAT(PCO I TTERE A 1%, Rib TR E A
96% , 5 B 1 R D, B AR R AR K W 5 30 2k
B A VORI R 1 0 R 1 32 B RRAE

“HIT AR AR B A B 2 G I THSEAS [R)RE 2 TR
F14 TP P B, i G G B 5 ez 1 2 AR i A T A
oy PR ) DN A s K A 2R AN TR ot 8] YD o /)N
KB B, R 3 “ A i AR, AT S B R S TR] R A AL
FERE . W 10 B , 78 AR TR AT R 2% B IR o BRI
R B T, % B T A I HE R I ) AR B R L s
52 TR 5 75 AR TR IR o IR T P S Az, i B 2 o
A% T 7 2B RE i X 3 BE LA, P9 o B4 R M DA
TR K ESR .

95



96

Journal of Food Science and Biotechnology

BEE298HI 2025 1 A | ERE5EYBARFER

2000
1000

0

PC2 (11%)

-1 000

-2 000

-2 000

AR
B8 FREAWET XTGP ER YRR L2
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