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Real-Time Respirometer Equipment for Fruits and Vegetables
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Abstract

A real-time respirometer equipment of agricultural products was developed for determine the
respiration rate of agricultural products using the dynamic method. The equipment comprises a 12 V
diaphragm pump, an acrylic product vessel, CO, sensors (K30-FR, CO,meter, USA), a temperature data logger
(TM-305U, Tenmars, Taiwan), and a personal computer. During measurement, air was pumped through the
product vessel continuously at the flow rate of 100 /h. The CO, concentration in the air was measured at the
inlet and outlet of the vessel, and the personal computer recorded the received data. The change in CO,
concentration was calculated to determine the respiration rate of the agricultural products. The experiment
placed 180 grams of fresh strawberries in the vessel. The strawberries appeared greenish-red at the start and
turned dark-red at the end of the experiment over a period of 5 days. The CO, concentration data was
recorded every 10 seconds. The results showed that the respiration rate of the strawberries was 65.26 ml
COy/kg-hr at 26.7 °C.
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duiulvegradeiiles finnsaansluanavesansersuazddesiing Co, WaztaINNTYUINMIMEle 91naun1SANS
melavesdannuns (A3, 2541)

CeH1,0¢ + 60, + 6H,0— 6CO, + 12H,0 + Energy(1)
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Tnsewzinuasnalifadunandnnunsfiundeldie fuaenalififsnmmanglagusdogndimaiufedu ns
fadnrmavelavewananinuastiu amnsavild 2 suuuu Idud 1.5vuuln (static) TneTaninuasazgnifulflunsue
7naiin lngaziasasnismelafiinanifenisazauves fe CO, wIensanydeine 0, Tursanlavamils 2.55uu
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frafifiasnista (Yahia and Carrillo-Lopez, 2018) winzdmiunisindasnismelauuusewios (Salviet, 2003) Tnelu
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Figure 1 Respiration rate measure diagram for agricultural products.
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Figure 2 Respiration measurement experiment setup.
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Figure 3 Difference of CO, and temperature during experiment.

TngthAANUNIUATNTLYe Y CO, Insradnlaumuinsnsinsmelavesanseiiuessianiaunisn (2)
wag (3)

The amount of CO, produced per hour= CO, increases (%) x Flow rate (ml/min) x 60 min/hr(2)
Respiration rate = The amount of CO, produced per hour/mass (kg)(3)

Feaznuiopsnsmglaedslutig 12 alumsnlavindu 13.33 ml CO/kg hr antusnsinsmelaae
Winduegasieiier sudlonamiuly 48 4alus naansediveisdeudidudunsisgn shsmsmelaiiatu 1 65.26
ml CO/kg hr uagnduanas u 57.06 ml CO/kg aulutawinevasmsmaaeidasinsmelavsduualiniingayu
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Enioedeenaiiiosannaansefiuessndeiavindudiuninazinismelaiinn (Abeles and Takeda, 1990) vinl#en
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amainaﬁiagﬁluﬁm%ﬂlﬁuﬁ (ripeness stage) Funmldannisitidunsiona %ﬁé’mwmww%gaﬁqm windaandy
Snsnismelesvandias wazaeudrsasiilutiuian 48 4alus Fududnvazsnsinismelevewaldidu non-
climacteric fruit é’ﬂwmvmiL°LJ?1'sJuLLiJmsuadé’mwmi‘msf[.%mwaama’it,ua%%"‘[.umimamﬁﬁ‘]u"hﬂuﬁﬂwmamﬁu f’f“u
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(Rojas-Flores et al., 2019) fdnsinismelavesmaanseiiuesSndsnaonn1smaassintu 65.26 ml CO,/ke hr Fawa
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100 ml COy/kg hr
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