5 47 % 5 10 ) i Tl B Vol. 47 No. 10
2026 4 5 H Science and Technology of Food Industry May 2026

ZEE XS, MDGTE, 4. A BRSSO AL X = B0V U 8 1 ST S AR A P KR BT 52 [0, B Tl R
$,2026,47(10): 288-300. doi: 10.13386/j.issn1002-0306.2025040307

LI Xue, LIU Cailing, LIU Guangxian, et al. Effects of Compound Spice Essential Oil Combined with Modified Atmosphere Packaging
on Protein Oxidation and Volatile Flavor Compounds in Sanhuang Chicken during Cold Storage[J]. Science and Technology of Food
Industry, 2026, 47(10): 288—300. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2025040307

- B SH -

EEEERIRIE 8 RN =B8R
JAEE ﬁﬁ%ﬁﬂﬁk P XU 00 o T 2

(L HH }i’aﬂkﬂﬂ%l‘m/’ﬁi? o LHFRPT, i & g 330200)

B OEARVNLLSA TN (REAHmf Mg R) 25 HCELE (MEP) s =% 84 @4+
(4°C, 1~10d) WRH LR O ANFHESERX MR KB R R, AT ALK (CON) F=iFEE (MAP) #
5B, HArABEAEY (1~10d) xﬂ,mmwwﬁﬂéﬁm\ Hidh, R @FEARMAIERER AR T, EREER
B, MAEABREGER, 3HOROMBRFAEZTOZRLLEREARR KLY EINRN EALY, RALFTEINR
BEAAL S, AR E 10d BT, MEP 83 £ A2 & CON 4= MAP 485 H1 1K 33.04% #= 22.82%, #HAALETFHE
A 12.21%, EFA&T CON 49 21.80% (P<0.05) o 3 AR €32 69 %8 14 1 72 4 0 1] 2 25 52 by 71 A0 4% Kb Rk
M. Hp, 3-3ED-TEH CON 4 MAP 484 B+ )& B 09 % 42 J§ WA AE R sk 4 i, — F 2 =54 MEP # %
A R BEAFAE R R A R o AR F AT RS — P 3-F A 2- T BRI A A R AR b IUR SF 4 & B A AL BEAZ 69
BHEMED. KARERTAS AR GIR TGRS F REL L L IE,

R =, A AR, AR K, Ba R AL, ARk R

B 432S:TS205.9 SCERARIZAD: A XEHE:1002-0306(2026)10-0288—13
DOI: 10.13386/j.issn1002-0306.2025040307

Effects of Compound Spice Essential Qil Combined with Modified
Atmosphere Packaging on Protein Oxidation and Volatile Flavor
Compounds in Sanhuang Chicken during Cold Storage

LI Xue, LIU Cailing, LIU Guangxian’, WANG Li, DONG Bo, ZHANG Yao, FU Dongwen, HUANG Jinging

(Institute of Agricultural Products Processing, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract: To investigate the effects of compound spice essential oils from rosemary and cinnamon combined with modified
atmosphere packaging (MEP) on myofibrillar protein oxidation and volatile flavor compounds in Sanhuang chicken during
refrigeration (4 °C, 1~10 d). Air packaging (CON) and modified atmosphere packaging (MAP) were used as controls.
Changes in carbonyl content, sulthydryl content, surface hydrophobicity, and volatile flavor compounds in breast muscle
myofibrillar proteins were analyzed during storage. The results showed that carbonyl content and surface hydrophobicity of
myofibrillar proteins gradually increased, while sulfhydryl content decreased during refrigeration in all three packaging
groups. On the 10th day of refrigeration, the carbonyl content in the MEP group was 33.04% and 22.82% lower than that in
the CON and MAP groups, respectively. The reduction rate of sulthydryl content in the MEP group was 12.21%, which was
significantly lower than the 21.80% observed in the CON group (P<0.05). A total of 71 volatile flavor compounds were

identified in chicken breast meat packaged in three different ways during refrigeration. Among them, 3-hydroxy-2-butanone
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was the key flavor substance of chicken breast meat in CON and MAP, and dimethyl trisulfide was the key characteristic

flavor substance of MEP sample group. Correlation analysis further confirmed that 3-hydroxy-2-butanone was a potential

marker for myofibrillar protein oxidation process in chicken breast meat during refrigeration. These research findings can

provide theoretical support for quality control during the storage of poultry meat.

Key words: Sanhuang chicken; compound spice essential oil; modified atmosphere packaging; protein oxidation; volatile

flavor compounds
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Fig.6 OPLS-DA score plot (A), permutation test plot (B), and VIP diagram (C) of volatile flavor compounds in chicken breast meat
during refrigeration

2.4.4 SCHERXUARPIB ST i — A0 s A () 44
KRR T Y 25 57, SR ROAV ISP 25 1
M8 71 FhA2E S P XU ) 5 Xot AN [) A5 25 B 58 X0 ik 1A
FEAARUBR Y TTRRFR L, 33X TR AR B 2 FR 2 2 MR XU
o (R T B AT R 1 P e (s [R) s 1 . — i
Sk, 24 0.1<<ROAV =<1 i}, Z&HF ISP I
X i) PR ) B AR R R ) T, Al A XUk L
AHAEHVE; 1T ROAV>1 WA iZTR 5 M A

AR A XS i) PRI VA RS A i ) SR R R XU ) 5
PR, ASHFTERE AR & B 5 A U S i — e =
i) ROAV 5E N 100, 48 Ji % HiAh 4k & 4 3t 47
ROAV 43#r. 3 2 Mg ROAV=0.1 WHER
TEEAWY), HoA 16 Fh, Hirp ROAV>1 (19 S & P
KRBT 11 Fb, S350 T L 1,8-A%rvilifs . 1%
R M. ZMRZHR(D) . LR TR(M) | 3-F23E-2-T
filil . 2-BEEA(D) | 2-ZJi3k-3,5- T HI IS, HJE =

2 G ARG B A PR ROAV fEL

Table2 ROAV of volatile compounds in chicken breast during refrigeration

ROAV

i L Fiffi(ng/ke) CONlI CON5 CONI0O MAPlI MAP5 MAPI0 MEPI  MEP5  MEPI0
1 T 8.2 23.22 20.02 14.27 22.56 19.84 7.44 9.16 3.20 1.48
2 1,8- Ryl e 1.3 1.29 1.30 0.82 1.04 1.36 0.48 1.44 1.64 3.28
3 IR 2T 0.58 6.45 5.85 434 5.71 5.35 1.58 2.39 3.55 433
4 LR HE(D) 5 6.53 13.91 14.68 5.57 3.95 7.37 0.48 1.38 0.59
5 LR BE(M) 5 2.29 1.82 0.44 1.84 1.09 0.47 0.30 0.29 0.11
6 3-E2- T 14 2.58 12.23 5.81 243 7.30 5.13 0.74 133 0.61
7 2-BPi (D) 9 0.09 0.54 1.22 0.10 0.12 0.63 0.04 0.11 0.06
8 2- B (M) 9 0.12 0.10 0.07 0.11 0.10 0.04 0.21 0.24 0.13
9 a-7K i (M) 40 0.18 0.20 0.13 0.16 0.14 0.08 0.73 0.37 0.18
10 (+)-Frigh 10 0.10 0.08 0.05 0.08 0.09 0.03 0.18 0.19 0.10
11 o- IR M 6 0.28 0.25 0.13 0.24 0.30 0.06 0.13 0.25 0.01
12 2,3,5- = HI 3N 23 0.07 0.21 0.06 0.07 0.11 0.03 0.11 0.19 0.20
13 2-L S dk-3,5- I Stk 0.04 26.72 24.55 13.25 27.03 25.32 15.63 56.22 48.76 23.15
14 U= 0.1 100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00
15 I L I 1 64.43 40.18 16.89 48.38 37.03 15.25 17.75 7.87 2.88
16 2-Z BRI E 19 2.42 0.55 0.30 1.93 0.35 0.19 0.12 0.01 0.01

TE: BES % (ARS8 B B A R4 R0 )2 P IRGE Y SE 48 B (E Y,
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Fig.7 PCA plot of key characteristic volatile flavor compounds
in the different packaging methods
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