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Study of Plastic Film Bags for Moisture Content Determination in Wet Pet Food

SATO Norihiro®, SATO Kozue®, AIHARA Kumiko® and IKEZAWA Akito”
(* Sendai Regional Center, Food and Agricultural Materials Inspection Center)
We have studied properties of plastic film bags to be used for moisture content determination of wet
pet food. We used four types of plastic film bags: normal type (currently listed in the Feed Analysis

Standard of Japan), high density polyethylene (HDPE) type, low density polyethylene (LDPE) type,
and nylon film type.

After weighing out diatomite to the plastic film bags, they were dried at 105 °C for 2 hours. Ground
pet food was then added, and mixed with dried diatomaceous earth in the bags. The mixtures were
thinly spread in the bags and dried at 105 °C for 3 hours. The moisture content was calculated
from the weight differences of the pet food before and after drying.

LDPE film bags and nylon film bags were found unsuitable for the method because of the lack of
heat resistance function in the former and the susceptibility to static electricity in the latter.

Based on the moisture content measured with normal film bags and HDPE film bags, the result was
statistically evaluated. HDPE film bags were found suitable for the method, because no significant
differences were identified between HDPE film bags and normal film bags when using metal shelves
to prevent bags from twisting or closing during drying for the former.

Key words: moisture content; diatomite; plastic film bag; high density polyethylene (HDPE); pet
food; wet type pet food
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Table 1  Ingredients list of wet pet foods

Sample Main Sample

No. ingredient type Ingredients

Meats (chicken, beef, chicken extract, etc.), starch (corn starch, etc.), animal fat,
Wet food grains (wheat flour, etc.), thickener (carrageenan), minerals (Cl, Cu, Fe, K, Mn,
for dogs Na, Zn), food colors (titanium dioxide), vitamins (A, B4, B,, Bg, By, D, E, choline,
niacin, pantothenic acid), color former (sodium nitrite)

1 Beef

Meats (chicken, chicken liver, beef, chicken extract), wheat flour, vegetables
(carrot,green pea, potato), animal fat, soy protein, xylose, minerals (Ca, Cl, Cu,
Fe, I, K, Mn, Na, Zn), glycerin, thickener, food colors (caramel, iron oxide),
vitamins (A, B4, B,, Bg, B1,, D, E, choline, niacin, pantothenic acid), color former
(sodium nitrite)

Beefand  Wet food
vegetables  for dogs

Meats (chicken breast, chicken tender, chicken extract, etc.), grains (rice, foxtail
Wet food millet, wheat berry, japanese millet, amaranthus), fish cartilage extract containing
for dogs chondroitin, thickener, mineral (K), vitamins (A, B4, B,, Bg, By, C, D, E, niacin,
pantothenic acid, folic acid), glucosamine

3 Chicken

Chicken ~ Wet food Chicken, chicken by-product meal, soybean oil, whey protein concentrate,

(high-fat)  for dogs medium chain triglyceride, sodium chloride, thickener
. Wet food . . . . L
5 Fish foer C;; Bonito, tuna extract, oligosaccharide, thickener, vitamin E, green tea extract
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Table 2  Compositions and specifications of plastic film bags

A Manufacturer . Thick-
Classification . Size?
of features Bag types or Material ness
wholesaler (mm) (mm)
) ] Current flmbag  Custom order HDPE (Hi-Zex) 80 x 130 0.05
pHo'glthdh‘;':::z Hi-zex fimbag  ASANUMA HDPE (Hi-Zex) 100 x 150 0.03
. HAKUBA PHOTO
HDPE
( ) Shoulex filmbag = oo HDPE (Shoulex) 110 x 150 0.028
Low density LDPE filmbag-1  Sansyo LDPE 80 x 150 0.03
polyethylene LDPE filmbag-2 SEISANNIPPONSHA LDPE 85 x 120 0.04
(LDPE) LDPE filmbag-3 ORDIY Linear LDPE (L-LDPE) 80 x 150 0.08
o . Nylon film bag Fukusuke Kogyo Nylon for retort and L-LDPE 130 x 180 0.075
Biaxially oriented ~ (type R)
nylon (Nylon) Nylon film bag Barrier nylon and L-LDPE
Fukusuke K . . 120 x 17 .07
(type S) UKLSUKE K.0gY0 with heat resistant 0 0 0075

a) Width x length
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Diatomite ca. 3 g (plastic film bag)

——heated at 105 °C for 2 h

——cooled to room temperature in desiccator for 15 min
——weighted accurately

——added 10 g of sample and weighted accurately
—— mixed diatomite and sample in the plastic film bag
——heated at 105 °C for 3 h in total

——cooled to room temperature in desiccator for 15 min
——weighted accurately

Scheme 1 Analytical procedure for moisture content in wet pet foods
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Table 3  Comparison of moisture content (current film bags and Hi-Zex film bags) and
the results of Welch'’s t-test

Current film bag Hi-Zex film bag
Sample . Measured b) . Measured b) 1ue® Significant
No. Experiment value? RSD, Experiment value? RSD, p value™ e once
No. (%) No. (%)
(%) (%)
1 1 78.30 0.02 1 78.28 0.05 0.292 No
82.21 0.07 1 82.16 0.2 0.577 No
1 86.14 0.06 0.040 Yes
3 1 86.22 0.05
2 86.23 0.2 0.8%4 No
1 76.29 0.04 0.047 Yes
4 1 76.36 0.07
2 76.41 0.1 0.381 No
5 1 84.34 0.1 1 84.18 0.3 0.197 No

a) Mean (n =5)
b) Relative standard deviation of repeatability
c¢) Calculated by Welch’s ¢-test (The underlined value is less than 0.05.)

Table 4  Comparison of moisture content (current film bags and Shoulex film bags) and
the results of Welch'’s t-test

Current film bag Shoulex film bag
Sample . Measured b) . Measured b) 10e® Significant
No. Experiment value? RSD, Experiment value® RSD, p value™  itrerance
No. (%) No. (%)
(%) (%)
1 78.39 0.07 0.022 Yes
1 1 78.30 0.02 -
2 78.37 0.1 0.269 No
2 1 82.21 0.07 1 82.14 0.07 0.099 No
86.22 0.05 1 86.21 0.06 0.872 No
4 1 76.36 0.07 1 76.46 0.1 0.112 No
1 83.86 0.2 0.002 Yes
5 1 84.34 0.1
2 84.31 0.1 0.523 No

a) Mean (n =5)
b) Relative standard deviation of repeatability
c¢) Calculated by Welch’s #-test (The underlined value is less than 0.05.)
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Table 5 Comparison of moisture content (current film bags and nylon film bags (type R)) and
the results of Welch’s t-test

Current film bag Nylon film bag (type R)
Sample Exoeri Measured b) . Measured b) 9 Significant
No. periment value? RSD, Experiment value® RSD, p value difference
No. (%) No. (%)
(%) (%)
1 1 78.37 0.08 1 78.43 0.1 0.244 No
2 1 82.26 0.02 1 82.30 0.1 0.397 No
3 19 86.07 0.03 19 86.11 0.03 0.024 Yes
o9 84.59 0.02 o9 84.59 0.04 0.653 No
4 1 76.35 0.05 1 76.38 0.1 0.529 No
5 1 84.42 0.04 1 84.54 0.1 0.070 No

a) Mean (n =5)
b) Relative standard deviation of repeatability
¢) Calculated by Welch’s t-test (The underlined value is less than 0.05.)

d) Different lots were analyzed for each experiment number.

Table 6 Comparison of moisture content (current film bags and nylon film bags (type S)) and
the results of Welch’s f-test

Current film bag Nylon film bag (type S)
Sample Experi Measured b) . Measured b) 9 Significant
No. periment value® RSD, Experiment value® RSD, p value difference
No. (%) No. (%)
(%) (%)
1 1 78.37 0.08 1 78.54 0.2 0.100 No
) 82.26 0.02 1 82.32 0.05 0.033 Yes
82.34 0.05 2 82.25 0.08 0.032 Yes
3 19 86.07 0.03 19 86.17 0.05 0.002 Yes
o9 84.59 0.02 o9 84.60 0.1 0.923 No
4 1 76.35 0.05 1 76.84 0.7 0.097 No
5 1 84.42 0.04 1 84.51 0.1 0.138 No

a) Mean (n = 5)
b) Relative standard deviation of repeatability
¢) Calculated by Welch’s t-test (The underlined value is less than 0.05.)

d) Different lots were analyzed for each experiment number.
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