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Abstract: To explore the effects of different sterilization methods on quality characteristics of Toona sinensis sprouts, Toona sinensis
sprouts were treated by Ultra High Pressure (UHP) technology, Microwave-Ultraviolet (MW-UV) technology and traditional thermal
sterilization technology. The sterilization effects of different methods were compared by sensory evaluation and total plate counts (TPC). Then
the effects of different sterilization methods on the quality of Toona sinensis sprouts were evaluated comprehensively by determining the
contents of nitrite and bioactive substances, color, volatile components and their relative contents. The results showed that UHP had the best
germicidal efficacy (TPC were 0.92 cfu/g), followed by MW-UV (1.28 cfu/g), and Pasteurization was the worst (6.80 cfu/g). After UHP
treatment, the index values were better than those of other methods, but the effect of UHP treatment on terpenes in the main aroma components
of Toona sinensis sprouts was significant, and the relative content decreased by 28.16%. After MW-UV treatment, the color deterioration of
Toona sinensis sprouts was more serious, but the aroma components were closest to those of the control group. Pasteurization could preserve the
original color and volatile components of Toona sinensis, but the losses of the bioactive components were higher (the loss rates of polyphenols,
flavones and alkaloids were 6.94%, 18.39%, 3.61% respectively). The indicator values of Toona sinensis sprouts treated by High-Pressure Steam
Sterilization (HPSS) were inferior to those of other samples. Collectively, UHP and MW-UV technologies are superior to the traditional
pasteurization and HPSS methods, which can better maintain the qualities of Toona sinensis sprouts.
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Table 1 Effect of different sterilization methods on color difference of Toona sinensis

9 Xt B8 UHP MW-UV HPSS ERAH
L 41.263+0.26° 40.53040.35° 39.617+0.37° 40.12+0.15® 40.72+0.24°
a —3.77+0.04* -3.42+0° —1.047+0.04° 0.947+0.02° —0.713+0.04°
b* 22.13+0.11° 20.687+0.33° 20.117+0.38" 19.36+0.1° 20.737+0.18°
E: FELARATEFEEE, p<0.05. % 2 Fl.
R 2 FREIREA AR EEFEEMR T IS
Table 2 Effect of different sterilization methods on essential nutrients of Toona sinensis
& P4 R (molg) 18, UHP MW-UV HPSS ERFHE
¥ 5 40.81+0.177° 39.295+1.250™ 39.147+0.262 36.765+0.197%  37.977+1.039®
B3R 12.538+0.102" 12.64+0.194" 10.633+0.075° 9.638+0.111°  10.232+0.074°
E 23 38.322+2.373" 38.45+2.747° 35.892+2.824° 30.983+1.726°  37.951+1.848"
B A A 4.236+0.057° 4.237+0.065° 4.137+0.036™ 3.821+0.072° 4.083+0.058"
24 FERES BB EEESRE AR, B2, BB SRR
F HPSS, SxfHRAALL 5 T4 6.94%. 18.39%.

1

e — P B AR, EIRE AN
SR NIRRT, IR EER AN E R,
RUFEESTRA, HESHEZH. &, 21,
PR BRI, TEDUMR . B
A X HRCT R B i S5 T TR — 8 B RCR
D8, NE SR RE, BT R & SRR
PERL Y R A TR G . R 2 BORANFIR B
75 S b 2SR B A D M A3 TR e, 45 SRR
I TR AL B 5 A b 2SR LR e T ) TR B R A S
A5 (p<0.05). SXTHEAHEL, UHP AbFRJS EHE 450
Tl R SIS B, B2
BIRIEMIC (3.71%), X0 Santos™ R 5145 3K,
ARG UHP AbERRAR 1 A b 2558 N fE B 4544,
55 L PAY 5 SRR B oK, AT Ak 5 B4 i 2
MW-UV AP R, BAEYIIR & R AN S 2,
S YL IR 5250 R B 4.07%7H1 15.19%, X2
N MW= UV & —RR AT S om oy 2, A )
TR A R T MR AT M R 202,
T YA X S AR RS 73 FE ARiple ISR A T i AR
BEARPA, TS AR, (H 5Ly s B
ML, B aE, DRAELCTY AR SR

3.61%; Zoit HPSS Kb 5 A b 25 S 1) DU Foh A8 A 1k
e ERIR R, 79 R 9.91%. 23.13%. 19.15%
F19.80%.

25 ARFREHANEEFRKESHRDHIR

I

XA RIS B 7 AL BRI 2 S SO 1A T 40
M, B R, CREARLEER T 800 Itk &4,
R AR B AR EOETH H B 2 & SR A
B, AR RS T EILE 3, 2R AR B REEILE 4,
HEABWNR 3, BRSSPI EAN E 55 =LA
LK 5, GC-MS 734 iR LK 4.
%3 FRREARBEEFRESRO BENLLR

Table 3 Comparison of volatile components in Toona sinensis

AS\Y

by different sterilization methods

bdhsny % 3B UHP MW-UV  HPSS E XA HE
LEE 3 2 3 2 3
S 1 1 1 1 1
(7S 5 9 5 4 8
P E S 2 3R 33 14 32
S 2 2 1 0 1
&t 43 46 43 21 45
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Table 4 Analysis of volatile components of Toona sinensis with different sterilization methods by GC-MS

il AR EX A »FX A UHP MW-UV HPSS EXFH
(23
1 4422 1-KE 1-Pentanol CHO - - - 1.30 -
2 11.271 1- 5 H-3-B% 1-Octen-3-ol CgH160 0.84 1.75 1.45 142 151
3 14119 (E) -2-%##-1-B2 2-Octen-1-ol,(E)- CgHiO 009 - - - -
4 14.123 2-RHi-1-B5 TRANS-2-DECEN-1-OL CioH20 - - - - 0.16
5 14.128 (Z) -2-FH%-1-B% (22)-2-Octen-1-ol CgH160 - 0.21 0.14 - -
6 30317 A-BEAE RS nCadinol CisHyxO 007 - 0.13 - 0.08
RS
7 8.828 2,4-=F HoEeny Thiophene,2,4-dimethyl- CeHsS 514 10.95 4.17 1.25 3.58
X
8 5.613 DS Hexanal Ce¢H120 140 4.88 - 461 0.61
9 6.27 2-TH-2-T Hik 2-Butenal,2-ethyl- CeH10O - - - 4.65 -
10 10504 (Z) -2- Sk (2)-2-heptenal CH,O 416 1110 562 1818  6.10
1 12.289 2,4-Jk Z )8 (EE)- 2,4-Heptadienal (E, E)- CHO - 037 - - 0.23
12 13784 (E)-2-F ik (E)-2-Octenal CHO - 122 083 - 0.86
13 15.231 B8 Nonanal CgH1g0 152 2.78 211 3.06 2.09
14 18.257 REE Decanal CyoH,00 - 0.33 0.15 - 0.20
15 18.723 B-TATHEEE 1-Cyclohexene-1-carboxaldehyde,2,6,6-trimethyl- CioHigO 030 040 - - -
16 19.847 2-%K8%(2)- 2-Decenal,(2)- CoHiO - 052 - - 0.41
17 21.367 24-K Mk (2E,4E)-deca-2,4-dienal CyHiO  0.18 - 0.44 - 0.58
18 21.367 B X-2,4- R IHEk trans,trans-2,4-Decadien-1-al CyoH160 - 0.59 - - -
eSS
19 9.719 B Bicyclo[3.1.1]hept-2-ene,2,6,6-trimethyl-, (z- CoHis 168 014 020 425 2.92
20 9.729 2-JeH nPinene CioH1s - 6.51 - - -
21 9.755 ILIR[3.1.1) /& -2-H, 3,6,6- = F K- Bicyclo[3.1.1]hept-2-ene,3,6,6-trimethyl- CioH16 - - 2.16 - -
22 12.834 (H)-ATHF D-Limonene CioHig 022 432 - - 172
23 12.854 (R)-1-F &-5-(1-F AR LI ) F T H Cyclohexene, 1-methyl-5-(1-methylethenyl)-,(R)- CioHis - - 0.76 - -
24 13.485 a-F F b a-Ocimene CioHi6 - - - - 0.29
25 13.489 Z ks Ocimene CioH16 023 033 - - -
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26 13.497 37- =% &-137-F =44 1,3,7-Octatriene,3,7-dimethyl- CioHas - - 0.30 - -
. Naphthalene, 1,2,3,5,6,7,8,8a-octahydro-1,
27 21774 HEAL I M . CisHa, 0.55 - - - -
8a-dimethyl-7-(1-methylethenyl)-, [1S-(1n7n8an]-
1R,3Z,9S-2,6,10,10-v9 ¥ & — 3% 1R,3Z,9S-2,6,10,10-Tetramethylbicyclo
28 21.776 [7.2.01+—4%-2,6- =4 [7.2.0]undeca-2,6-diene CashHha i i i i 0.35
. Cyclohexene, 4-ethenyl-4-methyl-3-
29 21.986 S-BLA M CisHa, - 0.10 - 0.76 -
(1-methylethenyl)-1-(1-methylethyl)-, (3R-trans)-
30 21.988 HE A nElemene CisHa, 0.76 029 1.19 - 1.37
31 22314 T B Fh b nCubebene CisHa, 093 120 2.15 4.20 4.20
Azulene, 1,2,3,4,5,6,7,8-octahydro-1,4-dimethyl-7-
_ﬁ\‘ | y 19&y9, 9,0, 1 s _
32 22.408 - A M (1-methylethenyl)-, [1S-(1ndn7x]- CisHa, 186 140 0.51 1.72
Azuleng, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl-7-
88 22409 n BEAN (1 methylethenyl)-, [15-(1n78ar- CisHas 025
34 22583 14567899 N\-117-=7 &, 3a,7-Methano-3aH-cyclopentacyclooctene, 1,4,5,6,7,8,9,9a CoH 011 ) ) ) )
' [3ar-(3an7n9an)]-3a, 7-F A-3ah-3F IR IFRF M -octahydro-1,1,7-trimethyl-,[3aR-(3an7n9an]- 15724 :
e 1,2,4-Metheno-1H-indene, octahydro-1,7a- dimethyl-
% 22814 ()-8 7 5-(1-methylethyl)-, [1S-(1n2n3andnSn7an8S*)]- Cistly 040 0.18 110 i 019
36 2291 R Z 5 Ylangene CisHa, 0.60 033 0.60 - 0.60
37 23.031 + Bt Copaene CisHos 786  3.65 5.21 7.22 5.28
G Cyclobuta[1,2:3,4]dicyclopentene, decahydro-3a-methyl
N 2N -
38 23.279 B-5L5 % -6-methylene-1-(1-methylethyl)-, [1S-(1n3an3brbantbr]- Cisthy 045 034 065 049
g g Cyclohexane, 1-ethenyl-1-methyl-2,4-
39 23.438 B-HER M bis(1-methylethenyl)-, [15-(1m2mdx]- CisHa, 133 101 3.02 3.05 2.18
o\ | Bicyclo[7.2.0]Jundec-4-ene, 4,11,11-trimethyl-8 ) )
40 23.853 ()-FT A M -methylene-, [1R-(1R*4Z,95*)]- CisHa, 359 476 1.03
41 23.853 A M Bicyclo[7.2.0]undec-4-ene, 4,11,11-trimethyl-8-methylene- CisHay - - 1.70 - 141
1H-37 7 A 3 M5 1a,2,3,4,44,5,6,7b- 1H-Cycloprop[e]azulene, 1a,2,3,4,4a,5,6,7b-octahydro-
42 23.924 k CisHa, 043 114 0.26 - 0.71
ANA-1,1,4,7-v9 % 5 - 1,1,4,7-tetramethyl-, [1aR-(1and4ndan7bmn]-
43 23.999 FAH Cedrene CisHa4 - - - - 0.24
44 24.204 B R A AT H Caryophyllene CisH,y 2823 2269  19.92 29.75 23.01
TR
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WIR[7.2.0]+—%, 10, 10-=F HK-2, 6- Bicyclo[7.2.0]Jundecane, 10,10-dimethyl-2,6-
45 24.395 . CisHx 1.49 0.66 11 - -
(I F A)-[1S-(1R*, 95%)] bis(methylene)-, [1S-(1R*,9S*)]-
1-FH-5-BF HK-8-(1-F AT H)-, 1,6-Cyclodecadiene,1-methyl-5-methylene-
46 24397 [s-(E.E)]-16-5+ =% 8-(1-methylethyl)-[s-(E,E)]- Coshtas - - - 0.78 -
47 244 [EW® #b5,+8-11,7-=F £-4- 2 F 4, 1H-Cycloprop[e]azulene, decahydro-1,1,7-trimethyl CoH i i 055 i 0.95
' [LA-(1An4An7n7 An7Br)]-1H 57 1% -4-methylene-, [1aR-(1an4an7n7an7bn]- 151124 : :
48 24.534 2,6- = F H-6-(4-F A -3- M5 ) MR [3.1. 1) & -2-H5 Bicyclo[3.1.1]hept-2-ene, 2,6-dimethyl-6-(4-methyl-3-pentenyl)-  CysHy, 026 0.17 - - -
49 24.753 I g 4 (-)-Avristolene CisHas - 1.02 - 0.95 -
50 24.756 LN Isoledene CisHyy 219 - 3.00 - 181
1R,37,9s-4,11,11-Trimethyl-8-
51 24918  1R,3Z,9S,11,11-= ¥ & -8-% ¥ & = 3£[7.2.0]+ —&-3-M i CisHas - 0.93 - - -
methylenebicyclo[7.2.0Jundec-3-ene
52 24.924 # P Hh-(vl) Humulen-(v1) CisHyy 238 - 2.05 - 1.08
53 25.042 147-3RS =M, 1599- WP 4%- 7277- 1,4,7,-Cycloundecatriene,1,5,9,9-tetramethyl-, Z,Z,Z- CisHay - 4.02 - - -
54 25.043 ALPHA-E i nCaryophyllene CisHos - - 3.01 3.46 3.53
55 25.046 Z, Z, Z-1599-W ¥ %£-147, -F+—kx 1,4,7,-Cycloundecatriene,1,5,9,9-tetramethyl-,Z,2,Z- CisHoa 4,98 - - - -
56 25.227 R Aromadendrene CisHog - 0.34 - - -
Naphthalene, 1,2,3,5,6,8a-hexahydro-4,7-
57 2554 d-A A H ) _ CisHas - - - - 9.57
dimethyl-1-(1-methylethyl)-, (1S-cis)-
Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-7-
58 25.615 (-)-g-H:Ax M5 CisHa, 502 028 8.16 4.62 6.15
methyl-4-methylene-1-(1-methylethyl)-, (1n4an8an-
59 25.649 EE R Seychellene CisHo4 0.32 0.55 0.46 - -
60 25.734 EE S Benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl- CisH, 072 034 - - -
(1E, 6E, 8S)-1-F A-5-TF &-8- (1E,6E,8S)-1-methyl-5-methylene-8- i ) ) )
61 25755 (1-F R T H)-1,6-F K =1 (1-methylethyl)-1,6-cyclodecadiene CisH 121
- 1H-Benzocycloheptene, 2,4a,5,6,7,8,9,9a-octahydro
62 25.829 ()-a-BAE -3,5,5-trimethyl-9-methylene-,(4aS-cis)- CshHas 0.29
e g Naphthalene, decahydro-4a-methyl-1-methylene-7
63 25916 BRI —(1-methylethenyl)-, [4aR-(dar7n8ar]- CisHy 565 202 677 263 353
\ 1H-Cyclopropa[a]naphthalene, 1a,2,3,3a,4,5,6,7b-octahydro-
64 26.024 B- B4 CisHo - - 0.57 - -

1,1,3a,7-tetramethyl-, [1aR-(1an3an7bn]-

#TR
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ZEW

1,2,3,4,4a,5,6,8a-\ A-4a,8- = F -

Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-4a,8-

65 26.164 . CisHyy  7.60 - 9.64 - -
2-(1-F £ T H)- [2R-2ndan8an]- % dimethyl-2-(1-methylethenyl)-, [2R-(2n4an8an]-
66 26.262 T nMuurolene CisHos - - - 1.49 -
67 26265 ()-a- b '\é?pmh;{'hilfqe(llﬁqgﬁ}ilgtﬁi‘ll?eﬁ:ﬂfgjn7 CuHu 221 033 163 - 268
68 26.42 -2 Ak K nFarnesene CisHy 107 068 1.04 - 1.80
69 26.424 3,7-11-=% & (ZE)-1,3,6-10-+ — 4% w9 )% 1,3,6,10-Dodecatetraene,3,7,11-trimethyl-,(Z,E)- CisHo - - - 1.33 -
70 26.561 Di-epi-n & A Hi-(1) Di-epi-ncedrene-(1) CisHyy 017 - - - -
71 26564 (+)-a- 4 R F5 4 Di-epi-ncedrene CisHy 016 028 - - 0.18
. Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-4a,8
72 26.822 A UK BR) ] ) CisHyy 043 0.20 - - 0.35
-dimethyl-2-(1-methylethylidene)-, (4aR-trans)-
73 26.829 (-)-m 4 LA A& (-)-mPanasinsen CisHos - - 0.57 - -
o o YA Ot SUMIETRDLLLISNI) o, - om0
Naphthalene, 1,2,3,4,4a,7-hexahydro-1,6
75 27.246 1,2,34,4a,7-55 £-1,6- = F H-4-(1-F AT H)-K . CisHyy 068 038 1.88 - 1.61
-dimethyl-4-(1-methylethyl)-
76 27.347 AR nGuaiene CisHas - 0.15 - - -
n e R R TR
78 27.565 A-Z R AGHMH nCalacorene CisHy - - 1.36 - -
79 30.75 1,6-=F k-4 (-PHRTH) K Naphthalene,1,6-dimethyl-4-(1-methylethyl)- CisHis - - - - 0.07
B X
80 11.436 I TR T H B Hexanoic acid,ethenyl ester CgHi O, 147 2091 1.64 - 1.83
81 34.912 1,7-=F & -4n 57 M 2 -2037[4.4.0]dec-6-en-9n B Bicyclo[4.4.0]dec-6-en-9mol, 1,7-dimethyl-4risopropenyl- Ci7/Hs0, 029 - - - -
82 34.912 22 37[4.4.0] DEC-6-Hi-9n-OL,1,7- = F #-4-1 F A M & Bicyclo[4.4.0]dec-6-en-9mol, 1,7-dimethyl-4xisopropenyl- Ci7H260, - 1.27 - - -
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