% 47 % 10 M oo K FF IR CARAFR 2025410 A
Vol. 47 No. 10 Journal of Southwest University (Natural Science Edition) Oct. 2025

DOI: 10. 13718/j. cnki. xdzk. 2025. 10. 003

FEEYE, B K3, Fhyapk, S5, VA 00T PR BB VT P JB0RUR B T R SZ M ST LD, PR OR R (B AR F D, 2025,

47(10): 27-38.

B R | XS R AR T A XURK An BT A 2 M 1 3%

I, Bk, AEASA,  HEEK, H RIS,
g, FmAt,  FHA, O FER&KT, a4

1. PR R MRS AFSE AT, TR 4007125 2. E MRS TR ARPFFE 0, TR 400712;
3. PiERERE SR ARAR, 1 201103; 4. ERTHH A RLE R, EHE B 408000

HE: AARERZTORT AL S L, RABEARERESAMEE RS/ RF X0 B #4758 miE gy
M, BRI BELXBEYRZAGMER, RAZA TN Z2AFHLEZORTEARRI0d Rk Reg#Ha, 1AW, &
B I1SdH, BRAMCKABETFPARTERF THRAR(p<T0.05), ERRAREAGAET P RRLE T H 68 #HHEL
W TR, GiE T AL BARAY, BB A, CKAPELEY RGO L4 TR THAL(DEO 4), Bk
) d-ATHEH . FAARLS oM WEASETEZ AL, BEFALRTFEENL(p<L0.05), A A &k & WAL LR 40 A
Rk B 5, B EAME FARAA S (a- B, AT B, TARBOW AR SR B-ARE . d-As8WE . FrTE.
ERB)HER, DEOAKRT P AL EG-FRARNB) FARE M, EXHRDZREANSNEESEZTRY T LB
J ik B 14 APRE T R A A B Rk S T R AL AR X 6 AR IR
kg . EMA; BT e Kok AEHE

HE S %S TS255. 44; S666 X EFRIRAD: A
X E 4 S: 1673 -9868(2025)10 - 0027 — 12 T AL (R IR 4) FRiR A (0S1D) :

Effect of Dissolved Oxygen on Storage Flavor
Quality of Thermal Sterilized Orange Juice

CHENG Yujiao'*, YANG Feiyang', HU Guowei’,
DU Kelin', XIAO Tianpeng®, HONG Min'?, LUO Yuanli',
GUO Li'*, WU Houjiu"?, HUANG Linhua'*

1. Citrus Research Institute , Southwest University , Chongqing 400712, China ;
National Citrus Engineering Research Center , Chongging 400712, China ;
Shanghai Kanshi Food Technology Co. , Ltd, Shanghai 201103, China ;

A W N

Southeast Chongging Academy of Agricultural Sciences, Fuling Chongqing 408000, China

W H . 2024 -10-31

HAWH . ®RTRH R AR5 N & RS H (2024 TIAD-LDX0079) 5 74 B A2 75 s AF 98 b S @t 35 H (FLYJY202407) 5 oo i Ae 4

AR 45 3730 H (SWU-KQ22057) .
fEH . BEG, M4, BIFRA, ZEMNFEH KRS &0 EEREF .
WAGIESE . WAkE, BIER., WL A S0,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

Abstract: Orange juice with different dissolved oxygen contents was studied. Solid phase microextraction
combined with gas chromatography-mass spectrometry/pulsed flame photometric detector was used for
qualitative and quantitative analysis to establish the correlation between volatiles, and to explore the effect
of dissolved oxygen content on the flavor quality of orange juice after thermal sterilization during 30 days of
storage. The results showed that the dissolved oxygen content in the orange juice of the CK group showed
a decreasing trend within 18 days of storage(p<C0. 05). A total of 68 volatiles, including 7 volatile sulfur
compounds, were identified in orange juice from different treatment groups. At the end of storage, the
kinds and contents of volatiles in CK group were lower than those in DEO group. During storage, the
contents of limonene and linalool were negatively correlated with a-terpinol content, and the differences
were significant (p < 0.05). Forty flavor active components were screened by odor activity values.
Dissolved oxygen promoted the production of odor components (a-terpineol, 4-terpineol and dimethyl
sulfide) and the loss of aroma (8-myrcene, limonene, geraniol, decanol). Deoxygen group improved the
odor of cooked potato (methional) in orange juice. 14 markers related to the flavor quality changes of
orange juice during storage were screened out by orthogonal partial least square discriminant analysis
combined with the importance of variable projection.
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4 3-carene 3-EEAE 1009 1009 LRI, MS [
5  terpinene B it 4 1019 1012 LRI, MS [
6 d-limonene d-FER 1042 1032 LRI, MS [iEs
7 (Z)-f-ocimene ULl 1048 1043 LRI, MS (138
8§  7y-terpinene y-F A 1063 1061 LRI, MS (132
9  terpinolene W Tl A 1088 1090 LRI, MS [
10 copacne T L 1381 1376 LRI, MS (IS
11 B-caryophyllene B-Fi P ie 1427 1417 LRI, MS [IFEEN
12 B-copaene B LA 1437 1432 LRI, MS [IFEES
13 y-selinene y-IEF 1491 — MS i s 2
14 valencene L1 1 310475 M 1500 1 490 LRI, MS i 47 2%
15 (+)-delta-cadinene A-FEFA 1522 1519 LRI, MS [
16 3, 7(11)-selinadiene 3, TAAD -+ 28 1528 1541 LRI, MS [ AR
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28 a-terpineol - 1203 1195 LRI, MS =8
29 trans-carveol B B 1223 1217 LRI, MS 2
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37 furfural e % 820 829 LRI, MS [(EES
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38 2-hexenal 2-CIn R 856 854 LRI, MS M
39 heptanal P 903 903 LRI, MS it 2
40 octanal SETE 1005 1006 LRI, MS it 2k
41 nonanal T 1107 1104 LRI, MS sk
42 decanal K 1207 1 209 LRI. MS B
43 cis-neral I - A 1240 1248 LRI, MS (g
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45 L-perillaldehyde L4590 1 280 1271 LRI, MS it 2
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23 Fh (p<<0.05)F1 5 P (p<<0. ODFERMEY B2 A G it B s 4-MilaiE S &5 18 f (p<<0.05)
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B 3 D AR T R R UL SRR AL oy Y R R B R RS R - R AT R 2O . B
BB E A (p<<0.05), FI A7 B0 5 0% U OC (p<<0. 05) 5 W GRLMEE AN 3-HJLWEmy & &8 5 L e &
B FE AL (p<<0.05), 3-HHm AL NEE S IEC B2 B 3% 7K (p<<0.05),
2.3 T HA E A s KUK E A S T

R T R T R AR KUK T P 2 43, AR S SR S e R A D 0 [ ) A A IR, T R
AN AU 356 1 2H 43 e B 5 R T B B0 B, 330 OAV . %, YR AN Vo, =1 BN N A8 T 1
REAE XUBRIG P14, 25 AN 2. A2 )R T rp S AG I 2] 40 R & MEAL 4, BLHE 11 RS 10 Fb
B2 O PGS . 4 MRS . 3 PR R VEGALY) . 1 RIS R 2 FhOLABZE . ZEECRIY . CK 40 A DEO 28
TR T 33 Bl KR IR ML Sy, P B- A ARME . dAF AR L YRR L AR L IR SSRE SRRE . TR S
TR TR 5 B 1 XU TG M 4 43 (V 0, > 1000 5 Bl I [R] 4E K, CK 411 DEO 4118 0K 306 1 ) J5 b 2
RS, H CK AMFZRZ T DEO AU 18 &) K5 DEO ARG R A8 A, |
CK A i Fh 20T DEO 20 UV 30 d) o Tl WA 14 5% 8 ACLE 0580400 J00 X8 68 0 1) 35 A4 XU LAY T 2252 05 B
ST 1) P 98 s 4 7 R 1) 5 A 1t IXUBR BT AR OZ i IR, b DEO ZH (IR AP T CK 4, R 3 CK 4
b ARG EE . REN T RAEEN OAV 5T DEO 4. i DEO 4 b 2 REFM 8- A M. &M d-Fr
B . AR 1A B L IR R A IE S BER OAV T CK 4, o WM B, 4-W M EE . FGEE . ok, 3-H
B L D R T DL A SRR A 0, o PR 0] CK 4158 SRR 19 3 R SRR 414 CH B B . o A2% THH 1
A-WHEED I OAV & T DEO 4, i DEO HAVE 2 - Uik 3-H BN OAV i T CK 4, &Y
Vo ik SO T A R A T A XUBR 25 7

®2 PEHEAEA(CKA)MFESE(DEO H) BT PIELMEAS K OAV E /Cpg s L7H
e o i I 0 d I 7 d i 5% 18 d i I8 30 d
CK#4l DEO#4l CK#4 DEO4 CK#4 DEO#4 CK#4 DEO#

2 p-HEM 1507 559 569 393 254 267 257 420 552

3 KM 407 - - 4 - - 2 - —

4 7700 1 1 2 <1 <1 <1 1 2

5 MMl 80~85 12~13 10~11 16~17 13 19 20 36 24

6 d-FriEkE 10007 102 102 85 65 65 66 64 108

T DR 34820 11 13 7 6 9 11 18 20

8y 1 000" 1 2 1 <1 <1 <1 2 2

9 AR 200117 6 7 7 6 7 10 14 20
11 B-afTE 64t 2 2 2 — — — - 2

17 W 1007 26 27 28 27 18 14 20 15
18 hi-3-2 4-1-B 7MY 3 4 4 6 5 3 2 1

20 RHIEE 35017 - - <1 <1 <1 <1 1 <1
21 TR 7301 6 6 6 7 7 6 6 4

22 JFMEREE gH 1987 1874 1160 1074 434 301 150 36
26 p-RAIEE 6 000" ** <1 1 2 2 2 2 2 1

27 AR EE 1307 91 94 93 84 76 63 62 45
28 a-FAIEE 33001 50 67 144 137 180 185 192 141

30 FHFE 10. 6174 99 94 88 83 49 42 22 20
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Bk 2
s e - : 3 0 d : I 7 d ‘wﬂaﬁlsd ‘m?ﬁmd
CK4l DEO4l CK4 DEO4 CK4l DEO4l CK4 DEO4
32 AN 0. 60" * 1302 1704 1073 1104 505 - - 39
33 IEHE 0. 44" 1391 1583 1107 1723 1496 1384 1001 1112
36 IECH 4. 507 73 41 44 22 36 22 33 8
38 2-C IR 1707 - - 1 5 2 - - -
39 BERE 3t - - 10 6 - - - -
40 ¥ 0.7t 7048 5568 1980 1786 238 1091 2645 1339
41 T 107 658 587 283 199 202 100 159 77
42 R 0.107 17 472 16 157 — - - - - -
43 MR 30t2H 26 13 — - 22 20 12 8
4 PR 28t 32 18 — - — - - —
45 L-%HE 5601 17 20 13 14 14 13 15 12
47 R 5502 2 2 — - — - - —
48 MUELREE 0. 0287 27 29 394 393 — - - —
49 H B 0. 337 11 20 15 17 31 42 59 52
54 3-WHR LB 0. 2% - - - 194 — 181 — 189
55 TR e 1060 684 1392 865 719 378 740 279
56 IECMOEE 107 26 - — 34 — - 26 —
57 3RECHRZTE 45¢02] 20 22 15 20 12 10 20 15
59 BRI 42021 3 3 2 2 1 — 1 1
61  D-#Frf 27107 18 29 38 46 31 62 82 42
64 KN 3.6 - - - - 31 70 58 49
67  EXAAER g5t 1 2 1 2 2 3 5 5

e a R REE RENABUESS; b RRTREE BN BRI ;¢ 2R REE B KA BUZ 14 0B KIS w
AR RIEE BE A R K
2.4 EXREMNZFEHBSH

K 1E 228 4 B /Iy 36 5 0 1) 43 #F ( Orthogonal Partial Least Squares Discriminant Analysis, OPLS-DA)
2 08 . AT CK 40 DEO 4188 7H 720 30 d P9 A XUBR & 0 A8 Ak R . I 0 328 ) F 309 oy A8 7 v
R AR AL B SRR IR . [ 3a W, B 1 AN A 2 RS o i R R R 60. 700 16. 0%, S
R AR EE . P37 d A 18 d I RS I T 4 A e ) B A A S, T IR 30 d I A RS T A A 1 B
A AR /N, X T RE S PR 30 d AR P rP R e R A R OCAT OG . XUBR (AT 30 T L SR WY 4E K
Py 5T R0 Y 5 A 1) 09 OC 2R, WU SRS v KUK Y S 0 R RS R (DX -2, 8- -1l
VE L FPRRIE | oMU . BEAEIE SRR INE AT R A O s WL 18 d pURE T KR B 225 oA Il A L B
HBEIREE, 2, 4-0RUT IEIRW AN B-FA T BEA &5 I 30 d MRS T XUMR 52 B0 32 28 S 0K s L 3-F Jkmgmy . —
HOJE W mE . y-He b BE R 3-AA Y - 1B A OC . R AR B Y B 2P (Variable Importance in Projection,
VIP) KT 1 BN N 2 0k A ic ¥ i i FHE . 85 R0 E 3b, 14 A KUBRAR IR0 e, B o-FA A . d-
PP s DFRRBE L BANIMEE . AW . WSXATRRIE | BT R L FIE . S, WRAIMAR . ST, B, T
PSR A T B, T LA DK G S ) DU 3 XU i 5 ) 2 Ak
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1]
R2XT1]=0.607 R2X[2]=0.160  Ellipse: Hotelling’s T2(93%)
a FRNENHE

KEDHS

b. TERZEEMHVIPE

1.0 A
=
i 0.5
K so' @34
Z peo7a @ 62
i $M2.DA(3) @ O 36
® DEO-18d CK-id O
# 0 CK'“”.SA : DEO-0d
i @28 A4 CK-0d
=) @ 1
ﬂé ’3 % 52 46 DEO-30d 6.10
14
Eﬂﬁ -0.5 3 QCK 30d 4 @
b 50 O
= - .
9‘ O35
-1.0

-1.0 -0.5 0 0.5 1.0
TEMK[], HAHEX[]
R2XT1]=0.607 R2X]2]=0.160
c. WARE
B3 MHEHEASA(CK A)NFESE(DEO A) & hiE% 4 4H 4 8 OPLS-DA 4 #f

3 SR

THF 5V 7% A0 08 A2 TR A U S0 IR f J5T 14 5% 00 3 g SO €53 GC &5 5 T35 MIS Ik i 0 i
PFPD, L% i 68 R R Y I, AL4E 61 Fha R MG Ak W A 7 Fh#E R M aR AL W . e RS T e R
PP B R W B A . 7R ORI, CK AP & Y BiAh 28 L DEO 4, Horp g A . gl B4R
bl 3-F B WE My . P R R R R 3P A AR N X ZE DEO 41 R I B Bl A TR A R Y AT K
CK 415 % M) 0 & i R AR e, 1 DEO 4195 & M4 Il & i 28BS BT %, Bt b d-#r
B L oA T R 7 B B A R A . LRI R R . P RREE S o WA TR A R R B e (p<
0.05), i E OAV {H L i 40 Fboxsd I 1 (8] 48 71 8 fA XUk B A BTk iy 38 & M4 4 Fh IR 8 CK
H R O3 OB E | o #A TR A 4-W5 A B 9 OAV & T DEO 4, DEO H b 2IRF I p-H Hedi . W& 1
d-FP RN . AEAT 09 A I L W IE R 1Y TE 28 B OAV (B & T CK 41, OPLS-DA 454 VIP fifi ik 1 14 Fh 5 5
S0 1042 T AU R A A S AR TR RO A SR AR T AR T IR R B LA S e, X A T
i E 2O A 8 XAy R A AR S X
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