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Preservation effect of pine needle essential oil-theanine coating combined

with modified atmosphere and adsorbent on Stropharia rugosoannulata
Gao Shuaiping, Li Shunfeng, Wang Anjian, Liu Lina, Cui Guomei, Tian Guangrui

(Research Center of Agricultural Products Processing, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)
Abstract: To explore an efficient preservation technology for Stropharia rugosoannulata, this study applied a composite
coating agent consisting of 1.5% pine needle essential oil and 0.2% theanine, combined with biaxially oriented polypro-
pylene (BOPP) spontaneous modified atmosphere packaging and adsorbent for comprehensive preservation treatment.
Untreated S. rugosoannulata was used as the control. All samples were stored at 4 °C and RH 85% for 10 days, and chang-
es in sensory quality, mass loss rate, respiration rate, hardness, browning index, nutritional indices, as well as activities of
polyphenol oxidase (PPO) and peroxidase (POD) were systematically evaluated. The results showed that compared with
the control, the combined treatment (T3)significantly inhibited respiration rate (74.9% of T1 at day 10), reduced weight
loss rate (5.0%), maintained a higher sensory score (6.67 points, 74.2% higher than that of T1), and delayed the increase
in browning index. Meanwhile, T3 effectively suppressed PPO and POD activities, maintained soluble protein content at
6.42 mg-g*(25.1% higher than that of T1), and kept significantly higher levels of ascorbic acid and total phenols than the
control at storage 8 d. In conclusion, the synergistic treatment combining pine needle essential oil - theanine coating with
adsorbent and BOPP spontaneous modified atmosphere packaging can effectively delay the postharvest quality deteriora-
tion of S. rugosoannulata through the dual actions of active antioxidation and passive modified atmosphere effects, pro-
viding a technical reference for its storage and preservation.

Key words: Stropharia rugosoannulata; Pine needle essential oil; Theanine; Coating; Spontaneous modified atmosphere;
Adsorbent
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Table 1 Sensory evaluation criteria for Stropharia rugosoannulata

P> Score  {% Color J¥4= Cap opening %%Tﬁ%&f;_ . Sk Off-odor JFi 3 Texture
Surface viscosity

8~10 1% A Pure white J¢ None J¢ None J¢ None 3% E #E Plump and elastic
5~7 LR EaE BT TR R LEREIE TR AT S

Slight browning Slight cap opening Slightly sticky Slight off-odor Slightly soft, still somewhat elastic
2~4 AR < &L IRTETIVS AR Soft

Obvious browning  Obvious cap opening  Clearly sticky Obvious off-odor
1 AR e e P A RFEHE P SRR P B

Severe browning Severe cap opening

Severely sticky

Strong off-odor Severely mushy, soft and rotten

RN 5/ (mg - kg -h™)=

) = (g x 3 x 213

(ax A4 o 273
224 273+T,

224 273+T

mXh

v
X1000° 2)

X, a Nl e F Co. Wi M & 7 5L
Cumol - mol'™) , a, i il & A CO, ¥ Jii 1) & /3 44
(pmol - mol™) , T il & J& i FE (°C) , To Ayl 52 Fir i
FE(°C) , v AR LR SARAR (dme) , h A5 Fr F (]
Ch),m Jadile A SR E: 1 (kg) -

1.2.5 AR AN KA TMS-Pro 5 #4943 55 51 il
R BRI 45 1) T 5 A BERR EAL E JE, FE AR 2500 N,
TEAS H 43 & 50% , M TH B 2 60 mm- min®, &6 /)
N 0.5 No B i A1 B A A 4L RE 2000 3 0K, 45 AL

Rl
126 AT AHN T R EZEAE RBR

L el b A I S P SRR AR AT
Vo R A TR BT I S TR A o D 2 0,
LRE R 3 Y, R 2 30 (3) T 43 3048 A5 45 B
(B, 45 FECEHIME .
Bl/ %=
a +1.75L 031

56450 +a —3.0126°
0.172

127 TEWFaseelle % BradfordH
Tk R D ik e . EHFRE 1.0g K
BR o5 %A R TR SO ORI 6 mL K N
50 mmol - L™\ pH 5.7 8% g £ 2% i s L, 480 g s
YRR AE , T 4 °CARIR 251 7 LA 10 000 r- min™
B B0 40 B 15 mine A2 0.1 mL L3 i 2 A I
BN 0.9 mL 25 BT KT RR EERRE, B ST EN
5 mL % D= G-250 (7], WG EFE 3 min &
5, A3 F 5 A0 R 43 60 BE T AE 595 nm RFAE I
KR SAE . R A 5 A & A (BSA il E bs

x 100 (3
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VR E S A5 FH e S AT I R X 6 D
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Fig. 1 Effects of different treatments on sensory quality
of Stropharia rugosoannulata
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Fig. 2 Effects of different treatments on weight loss rate
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Fig. 4 Effects of different treatments on pileus hardness (A) and stipe hardness (B) of Stropharia rugosoannulata
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Fig. 6 Effects of different treatments on soluble protein (A), ascorbic acid (B) and total phenolic (C) content
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