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Using envelopes to control the release of ethanol vapors to extend the shelf life of
fresh-cut strawberry cv. Pharachatan 80
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undnge: MeATelingUsrasdfoiinuvesmununstdeslessmeionusaruuuiielfvraensdouanwansofiuess
WugnszsmnL 80 dausandonuilne lnsvesrmunuussadannaiioudaseemueamal suveesmuaurhanfldy low
density polyethylene (LDPE) tagaunaausenuiu AL/PE 10 3 x 3 931, WAz 6 X 6 T4, ImauaaaﬁamL%aﬁ?ﬁu&’am"’smamuaa
U 1 Uag 2 nFUAUaRY mﬂ‘lfusuaqﬂamﬂa'aalaizLwaLamuaa%gmquaﬂumsqﬁmﬁﬁamaiwai‘%sﬁ’mwﬁw%auu’%lm
MNHaN1AnANNEITUS T IUantaeslessmelomuea uavssiurudndulossmeienuealuusseniaussy
Fausiigaungd 5 °C wuhssduamududulossmeienusaiintu mnduddanmeasiluialusi 48 uasdiengeasludalud
72 Tneosuu1n 3 x 3 9. AAVINAY 107.95 + 9.38 ppm LaYBIVUIA 6 X 6 . AU 182.50 + 21.10 ppm NNSANE
wuiiileldwesmunudeslestmelonueasiuivussganse duesidnudmionuslng (200 nfu) lundesussadasiiuinui
gamgdl 5 °C {uian 73y 1aiumaLamuaammﬁuaamiazuLaEJumuﬂam UsinaweulnleniluuazSinaimilugdeliny
Anuusnasiuegedtoddyniendninfuinw 1 Yu YSinaesusenoufluea uay antioxidant activity (OPPH) tiady
Tura 1-3 Yuvesmafiving wasvdmnduiunlfiufianamasnoigmsiving fasuugduidaialudnmitn
fetamuay Ingresaunu 1653 fdununmsianivanzauiismedemahluussiutunaanse e idaudmieuuilag
Fewesmuaunandlfifiuhaunsowaensdesanm uazmsadguiulveadeqdunidvesanse fivesTiugnszsenu 80
AnuwsianTauuslanle

Adfiny: gasuaunsUaeelesevey; anseliueitdnudmiouuilan; lasemelemuea

ABSTRACT: This research aims to develop a prototype ethanol vapor-release control package for use to delay the
deterioration of fresh-cut strawberry CV. Praratchatan 80. The control sachet contained silica gel saturated with
liquid ethanol. The front of the control sachet was made of low-density polyethylene (LDPE) film and the back was
made from AL/PE size 3 x 3 cm and 6 x 6 cm. The sachet contains ethanol-saturated silica gel at 1 and 2 g,
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respectively. Then, the ethanol vapor release sachet is packaged into a package of fresh-cut strawberries. Research
findings on the relationship between ethanol vapor release and level of ethanol vapor concentration in the
packaging atmosphere at 5 °C. Ethanol vapor release was found to continuously increase concentration and then
reach a steady state in 48 h and reach a maximum value in 72 h. The sachet sizes 3x3 and 6x6 cm had the highest
ethanol vapor concentration values of 107.95 + 9.38 and 182.50 + 21.10 ppm, respectively. The study found that
using an ethanol vapor control sachet together with fresh-cut strawberries (200 grams) in a packaging box stored at
5 °C for 7 days resulted in ethanol vapor helping to slow down weight loss. The effects of ethanol vapor on
anthocyanin content and vitamin C showed no significant difference after one day of storage. Total phenolic content
(TPCO) and antioxidant activity (DPPH) increased during 1-3 days of storage and then continuously decreased
throughout the shelf life. However, the microorganisms grew at a slower rate compared to the control sample. The
1¢S3 control sachet has a suitable production cost for packaging fresh-cut strawberries. The control sachet
importantly suggests that the ethanol vapor released has slowed down the deterioration and growth of
microorganisms in fresh-cut strawberries cv. Praratchatan 80.

Keyword: vapor controlled release sachet; fresh-cut strawberry; ethanol vapor
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Figure 1 Preparation of prototype sachet for controlled release of ethanol vapors
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Figure 2 The ethanol vapor was released from controlled release sachets at a temperature of 5 °C. Data presented
were averages and standard deviations (three replicates).

** represent significant differences between treatments at p<0.05.
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Table 1 Changes of weight loss, total anthocyanins, total Vitamin C, total phenolic content and antioxidant activity

DPPH of fresh-cut strawberry stored at 5 °C

Weight loss (%)

Day 0 1 3 5 7
Ctrl 0.00+0.00 0.03+0.01 0.1120.02 0.17+0.04° 0.24+0.05°
Sachet 1gS3 0.00+0.00 0.04+0.02 0.09+0.04 0.12+0.04° 0.15+0.02°
Sachet 2¢56 0.00+0.00 0.03+0.02 0.07+0.02 0.09+0.02° 0.12+0.05°
Total Anthocyanins (mg./100g.FW)
Day 0 1 3 5 7
Ctrl 4.55+1.29 5.01+1.17° 6.49+1.40 5.30+2.10 5.63+0.78
Sachet 1gS3 5.63+1.60 6.45+0.44° 7.63+1.60 7.09+3.19 5.25+0.39
Sachet 2g56 5.11+1.42 5.99:+0.55% 7.50+0.30 6.83+1.48 5.49+0.63
Total Vitamin C (mg./100g.FW)
Day 0 1 3 5 7
Ctrl 72.00+4.68 56.32+8.04° 59.74+6.88 65.18+3.26 65.67+9.08
Sachet 1g53 76.24+8.32 62.73+3.08" 52.79+11.06 68.25+3.63 67.77+8.94
Sachet 2¢56 74.61+7.59 60.36+2.165 63.19+3.51 65.83+6.96 66.25+8.36
Total Phenolic Content (mgGAE/100gFW)
Day 0 1 3 5 7
Ctrl 38.39+4.26 22.73+4.12° 58.51+6.64° 55.30+21.90 63.04+6.56°
Sachet 1gS3 38.39+4.26 31.09+3.90" 63.34:+18.60°° 58.89+6.88 51.09+5.91°
Sachet 2¢S6 38.39+4.26 43.59+5.37° 74.31+23.15° 52.06+16.26 55.04+1.90%°
Antioxidant activity DPPH (ugTrolox/100gFW)
Day 0 1 3 5 7
Ctrl 391.40+77.70  333.02+16.75° 439.20+36.50 522.50+91.10  499.73+12.72°
Sachet 1g53 391.40+77.70  389.40+36.70° 484.40+59.60 486.10+28.90  448.50+34.30°
Sachet 2¢56 391.40+77.70  454.90+39.70° 514.10+77.80 488.30+42.20  451.09+14.20°

1/ Data on Day 0 represents average + standard deviation (3 replicates)

2/ Values are the mean of three replicates + SD. Different letter in the same column of each storage period indicate significant

differences (p<0.05).

el o '

ansoliesidnuianienuilaafinsiUdeuularndia L* uaz hue angle Inefiuuiliuanamasneignisinuin

N v o 1Y 1

wazwanadiueg 19l TedAgneada (p<0.05) fudiegsganiuay Tutuil 3 vesn1siusnw lnenuinges 1¢53 TA1ERY

= v

L* uaz hue angle gefianuiniu 39.54+3.61 way 34.29+3.63 aua1du sesasunduges 2¢56 eflanvindu 37.35+3.62

U 9

wag 32.13+4.19 audiu Ineyarivaiitasfianiingu 36.20+1.92 way 30.53+2.76 audfu d1m5UA1 chroma v8s

anselivessiuwliulduyueu nglutuil 7 vesmsiiushwimugaaluAuilAl chroma gefign Ae 42.78+5.37 agedl

o @

Tedianeadf (p<0.05) Wiewlsutusetvansefivessildvedles3 wavues 2656 WU 38.92+2.02 ua36.61+4.51



unuinwms 53 atiufl 2: 325-336 (2568)./doi:10.14456/kaj.2025.24. 332

MUAIRU (p<0.05) Table 2 57891U84 Bai et al. (2011) ‘1'71'51&mmf’ﬂ,aizLMEJLamuaa%aamam?{auwammmwﬁm%
vowmaLted Inef1eg19ll A1 L* wag hue angle figeiunindamunu savsaonndasiusneures Wang et al. (2014)
S189UINsIHlesEEeMURaLATILAUAE U (sunchoke) mwé’ﬁmiﬁmﬁwﬁumm Fieududu 300 pUtdunan 5
F109 a1u1509raen15UE sundasardluseninanafusnwld wazdssaunisidelunsdemei sreaudn

emueaaunsadudnsisunlasdnneitesiunisan/nsesinin uaznswinlalatu (Kelly and Saltveit, 1988)

Table 2 Changes in skin color (L*, C* and h°) of fresh-cut strawberry stored at 5 °C

L* value
Day 0 1 3 5 7
Ctrl 41.51+2.32 41.18+2.50 36.20+1.92° 36.39+4.09 36.28+2.52
Sachet 1¢S3 40.25+2.35 39.04+2.45 39.54+3.61° 36.34+1.11 37.26+0.81
Sachet 2¢S6 43.11+1.04 40.13+3.66 37.35+3.62%° 37.31+4.22 36.21+£2.72
Chroma value (C¥)
Day 0 1 3 5 7
Ctrl 40.07+2.29 41.20+3.73 38.46+1.79 41.38+3.04 42.78+5.37°
Sachet 1¢S3 40.00+3.59 37.39+4.12 35.93+1.60 39.34+3.84 38.92+2.02°
Sachet 2¢S6 40.07+1.86 37.93+2.71 38.07+1.71 43.36+2.28 36.61+4.51°
hue angle value (h°)
Day 0 1 3 5 7
Ctrl 41.40+3.17 39.64+4.72 30.53+2.76" 31.17+5.53 32.96+3.99
Sachet 1¢S3 42.36+0.55 38.79+1.82 34.29+3.63° 33.34+3.29 35.27+2.18
Sachet 2¢S6 43.09+2.22 38.20+5.95 32.13+4.19%° 35.44+1.57 34.07+3.27

1/ Data on Day 0 represents average + standard deviation (3 replicates)
2/ Values are the mean of three replicates + SD. Different letter in the same column of each storage period indicate significant

differences (p<0.05).
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Figure 3 Changes in total plate count (A), yeast (B) and mold (c) of fresh-cut strawberry in packages stored at 5 °C
for 7 days. Symbols

** represent significant differences between treatments at p<0.05.
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WewSeuisusununisnineeslantaeslesemeioniuea kazUssluanNuan1smaae nuinged 1gS3 51A1
Winfiu 1.28 UIMABYDY Table 4 Wiganaran1sullussyTiunaanseiuessanusmsauuslian teinusuiu

\WOaUnIETaInIUANTDY 1853 UATYDY 2856 ULANANNAUTIBUANTREUATIAIIWE 2956 UWNININTeYNUDITed 1853

Table 4 Comparison of production costs for ethanol vapor-release control sachets used in strawberry packaging.

Ethanol vapor-release control sachets Unit production cost (Bath)
1gS3 1.28
2g56 2.74
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