MK EEBHE Modern Food Science and Technology 2026, Vol.42, No.9

RAEZKESPERNEIFERERRIFNT

BEW, ERE, RdE, FINHF, HEE, =|
(F 4o E kAl oA EAL - R e AL PT, WL RiF@ 250000)

WE: HTHRAIGE (02 C). L4 (0;) EAFLHAELK (MAP) WIS AT 8 G ARG R A% m, A PE HsFHE,
R 0.5x10° 05 Z 7% 30 min 454 4 # A G EAA (IE3900-MY. IE3900-L400. IE3900-MK10 #= L400 PBAT-HP101), i#if % 4t
B4R (SMLGEIR . B COHm 0,488, RRFE, JBIZE, RAKBEERRLHST) LM ERERR., ALLN, O, 45
L400 PBAT-HP101 @3 T S F =L S Al % &, 120 d A Rk E 4L PE éﬂﬁéﬂ& 1.19%, JEEERKE UT, O, Z%kS5
IE3900-MK10 ST L& B #7 4 %, PAL. SOD #= CAT % # AMLEE &5 #1424 T 13.39%, 5.19%4= 11.16%; O; E#k 5
IE3900-MY = IE3900-L400 AT Ak TR A CO A= O, &2 KL, 5 PE i4atk, H CO, &ML T %) 23.85%, O, 4 &42
&7 % 13.24%., I, O3 A5 L400 PBAT-HP101 4327 & 3-4Xaf: 12 120 d B, &K Ryl A& 41K 28.24%, 12 Re #= Rbl
BENHIBZ 23.48%F= 52.46%. 45 L, O MAP BLAH AT VAR T 458 E e LA S VIE R IR, O EK 5 1400 PBAT-HP101
L3R 2R 80 AN ST AR K R R IR B ROR R A B3, ZARLE R A &M AoE o 241 0 4% EARSFRARIZ 0 R ab o R S
*.

KR HEEL; O, RE;, AAEEK; BERE, RENGHEAL, LH4F

DOI: 10.13982/j.mfst.1673-9078.2026.9.0862

The Effect of O3 Fumigation Combined With Modified Atmosphere

Packaging on Post Harvest Quality of Fresh American Ginseng

DENG Xiuli, REN Ziyan, SONG Di, QIN Shunxin, YANG Xiangzheng, JIA Lianwen”

(Jinan Fruit Research Institute of All China Federation of Supply and Marketing Co-operatives, Jinan 250000, China)

Abstract: In order to investigate the effects of the synergistic treatment of low temperature (01 °C), ozone (Oz) fumigation, and
gas-conditioned packaging (MAP) on the postharvest quality of fresh American ginseng, the experiment was conducted using 0.5x10° O,
fumigation for 30 min in combination with four gas-conditioned packaging materials (IE3900-MY, 1E3900-L400, IE3900-MK10 and L400
PBAT-HP101), with the PE group used as the control. The preservation quality was evaluated comprehensively by multi-dimensional indexes
(appearance quality, CO, and O, content in the bag, water loss rate, spoilage rate, antioxidant enzyme activity, saponin content and glycoside
content). The results showed that the treatment with O3 fumigation and L400 PBAT-HP101 packaging led to a significantly delay in the quality
deterioration. On the 120 th day of storage, the water loss rate was decreased by 1.19%, and the decay rate was decreased by to 1/7 of PE growp.
The treatment with O3 fumigation and IE3900-MK10 packaging resulted in the activation of the antioxidant defense system, and the activities of
antioxidant enzymes were activated, such as PAL, SOD and CAT, were increased by 13.39%, 5.19% and 11.16%, respectively. Additionally, the
treatment with O3 fumigation and IE3900-MY packaging and the treatment with 1E3900-L400 packaging regulated CO, and O, levels, reducing
CO, content by approximately 23.85% and increasing O, content by 13.24% compared to the PE group. Furthermore, the treatment with O
fumigation and L400 PBAT-HP101 packaging was shown to regulate saponin metabolism: after 120 d of storage, although the Rgl content was
reduced by 28.24%, the Re and Rb1 contents were increased by 23.44% and 52.46%, respectively. In conclusion, the treatment with O3-MAP
synergistic technology was demonstrated to prolong the storage period by regulating enzyme activity and saponin homeostasis, and the treatment
with O5 fumigation and L400 PBAT-HP101 was identified as the most effective in preserving the intrinsic quality and saponin compositions of
fresh American ginseng. The results of this study can provide a theoretical basis and technical support for the green preservation of high

value-added traditional Chinese medicinal materials.
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Table 1 performance characteristics of packaging films
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PE 30 9.81 4105.16 12906.64
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Fig.1 The effect of O; combined with MAP on the appearance: individual appearance (A) and overall appearance without cleaning (B)
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Fig.3 The effect of O; combined with MAP on the color parameters L* (A), a* (B), b* (C) of American ginseng
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Fig 5 Influence of O synergistic MAP on PPO (A), POD (B), and MDA (C) of American ginseng

PPO A B (TAR AL S S SRR, HOm M (R 5 S i A AN 2L As 2T, i SAFTR, PPOIETE:
FEN B 2 EFHESs . PERLREEE PR SN B AIPPOIR I W+ (P<0.05), I 120 K5, SPEAH
b, L400 PBAT-HP101 4bFEZHPPOVEVEFE(L T 15.34%, IE3900-L400 ALFRZFEAL T 10.03%, [fiIE3900-MY £l
IE3900-MK10 ZH 73 7 P4 T 3.19%FH 4.40%. Kk, O3BEL400 PBAT-HP101 Ab3EXFPPOYE 1A (I F B i
#. MPODYEAR R FEH HAXEIER: — A 5PPOBCA By ks o —J7 B I 73 ffH,0, I A A5
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Table 3 Effect of O synergistic MAP packaging on the saponin content of fresh American ginseng

ABLF &2 4F/(g/1009) Ryl 4#/(mgkg!) Re4F/(mgkg!) Rbl4F/(mgkg?)
0d 1.4130.05° 109.01417.82° 4030.51445.33  7663.65451.12°
PE 1.2540.01° 234.404.86° 2520.814821°  2725.77416.32°
L400 PBAT HP101 1.2440.02° 168.2046.91° 3122.88413.64" 41557642295

A AV EFEARFEATESFEE (P<005), HRFHAFTEFAEE (P>0.05).
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120 d J5, WZRIRol & EFt, Re fllRbl HEEE R (P<0.05). XZHT Rol S ntese, fEffiEs
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PURAL S 55 5 E ) 22 0 R 25 AR, 177 L400 PBAT-HP101 5 PE 41AHEL, Rgl. Re fil Rbl & &4F
IR SE , AU B3 T Ryl & &AL TS (55 PE FHEHR/D 28.24%), iEy/b T Re Fll Rbl 2 &4 AL
fift (5 PE MILLIRE T 23.44%F1 52.46%), e KBREZIRIREE T BEPORES S R EAIZE A .. Hu 2553 0E,
B SR ALRE R PR AR YRR, A S RE S B0 LR B SRR
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