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Abstract

Processing condition of blown films such as take-up ratio (TUR) and blow-up ratio (BUR) on properties
of PLA with 20%wt of NR films were studied. TUR and BUR values that are used to process this H6 films are
20 and 1.8, respectively. It was found that decreasing of TUR and BUR led to increase of elongation at break,
tensile toughness, impact strength, and tear strength. Unfortunately, oxygen transmission rate of films was
decreased. In contrast, increasing of TUR and BUR led to the opposite results. Elongation at break, tensile
toughness, impact strength, and tear strength were decreased; whereas, oxygen transmission rate of films was
increased. This can be concluded that high TUR is suitable processing condition for high OTR films.

Adding 5, 10 and 15 wt% of TPS into PLA films were studied. It was found that the more TPS content,
the more water absorption and water vapor transmission rate of films were observed. Conversely, oxygen
transmission rate and mechanical properties of films were decreased with more TPS content. Improving of H6
film to reduce water by adding TPS content below 5%wt at 1, 3 and 5 phr was studied. It was found that adding
of 1 phr of TPS made the compound can be blended and be blown. OTR, CO,TR and WVTR of this film (H6T)
were 3014.19, 2,055 cc / m’ day bar and 162.48 gm/ m’ day bar, respectively (OTR of H6 = 5,569.9 cc / m’ day
bar and H6T = 3,014.19 cc / m’ day bar. WVTR of H6 = 132.9 gm /m’ day bar and H6T = 162.48 gm / m’ day
bar; CO,TR: H6 = 1,300 cc / m’ day bar, H6T = 2,055 cc / m’ day bar).

From assumption that OTR and CO,TR of H6 film should be higher than those of bLDPE film at storage
condition for straw mushrooms (15°C and 90%RH), OTR at relative humidity of 0, 40, 60, 80 and 90 % was
measured. It was found that OTR of PLA and bLDPE did not change when humidity changed; whereas, OTR of
H6 film at 40 %RH increased 2 folds from 0 %RH. At storage condition of straw mushroom, OTR of bLDPE,
PLA and H6 film were 21,668, 8,806.7 and 9,351.3 cc/m2 day atm, respectively, while CO2TR of bLDPE, PLA
and H6 film were 24,846, 9,119.2 and 16,472 cc/m2 day atm, respectively. Therefore, OTR and CO2TR was not
the main factor affecting shelf life of straw mushrooms. But it was because WVTR of bLDPE films was too low.
Water from condensation inside bLDPE films was much higher than that in H6 film. Straw mushrooms inside
bLDPE package were deteriorated rapidly.

Commercial blown films extrusion was performed at Thai Plastic Bags Industries Co.,Ltd. Smooth
surface films were available if the distance between die and nip roll had to be adjusted properly.

The result of biodegradability test following ISO 14855-1 of HOT films after 120 days was H6T
decomposed 90.89+1.38% compared with reference (microcrystalline cellulose) that decomposed 87.14+2.83%.

Straw mushroom can rapidly deteriorate within one day from water soaking. Moisture absorbers : 7
grams of silica gel and 5 grams of drying beads, were used to reduce the moisture inside the non-perforated

biodegradable plastic bags having para rubber as a component (formulations H6 and H30) or inside perforated
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(with 16 needle holes) LDPE plastic bags in combination with packaging 250 grams of straw mushroom during
storage at 15°C. Both moisture absorbers reduced water drop and moisture inside plastic bags. Straw mushroom
inside H6 and LDPE had the storage life of 6 days, while that inside H30 had the storage life of 4 days. The cap
of straw mushroom inside H30 turned brown, collapsed and soaked with water, and the internal stalk of straw
mushroom also turned brown, and had strong off odours. Additionally, the straw mushroom inside H30 had
higher electrolyte leakage and titratable acidity, and lower firmness and total soluble solids than that inside LDPE
and H6.

H6T film developed by adding 1phr of thermoplastic starch (TPS) to H6 formular was tested the ability
to extend shelf life of straw mushroom with non-perforated H6 and 16-needle-holes perforated LDPE. It was
found that straw mushroom in H6T, H6 and LDPE had the storage life of 7, 6 and 6 days, respectively. The
odor scores of straw mushroom in H6 and LDPE reduced rapidly at the storage life of 6 days. The straw
mushroom in H6T tended to have higher firmness and lower electrolyte leakage than that in H6 and LDPE. The
eating quality of straw mushroom in 3 kinds of plastic bags was still acceptable.

After H6T formular was blown at the semipilot level and contained the straw mushroom for export
testing in the laboratory comparing with 16-needle-holes perforated LDPE plastic bags. It was found that the
straw mushroom in non-perforated H6T and perforated LDPE had the storage life of 7 and 6 days, respectively.
The quality of straw mushroom in both plastic bags was still acceptable. It was found that the straw mushroom in
H6T had higher weight loss than that in LDPE. The straw mushroom in LDPE had lower lightness (L* value)
and angle hue, and had higher redness (a* value) and chroma (C*) than that in H6T. Additionally, the straw
mushroom in LDPE had higher reduction of firmness, TSS and TA, and had greater increase in electrolyte
leakage and phenolic content than that in H6T. The results of sensory evaluation revealed that the straw
mushroom in H6T tended to alter the quality less than that in LDPE.

After determining food borne pathogen of the straw mushroom in LDPE and H6T, only total plate count
and coliform bacteria was found and increased under the standard guideline. The straw mushroom in H6T had
less total plate count and coliform bacteria than that in LDPE. However, there was no food borne pathogen
found on both LDPE and H6T plastic bags.

The straw mushroom contained in perforated LDPE and non-perforated H6T was exported to Brunei by
S.S.T. Import Export LTD., Part . The company officers in Thailand evaluated the quality after the straw
mushroom was transported from Postharvest Technology Center to the company (0 Days) and those in Brunei
evaluated the quality after the staw mushroom arrived at the distribution center and was sold to 5 Thai restuarants
(5 Days). It was found that the evaluators accepted the straw mushroom contained in both LDPE and H6T.
However, the straw mushroom in H6T tended to have higher scores of firmness, odour, dryness and preference

and turned more brown than that in LDPE.
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