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Validity of fish triglyceride content and liver glycogen content as indicators of nutritional status in chum salmon

Oncorhynchus keta fry
Mitsuru TORAO"

Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Eniwa, Hokkaido, 061-1433, Japan

Changes in triglyceride (TG) and phospholipid (PL) content in fish body, and glycogen (GC) content in liver of chum
salmon Oncorhynchus keta fry during fasting and refeeding treatments were examined for their validity as nutritional status
indicators. TG content and TG/PL ratio linearly increased or decreased in relation to fasting and refeeding days. On the other
hand, GC content reacted more rapidly. The change in PL content was small and decreased relative to fed controls after 20
days. Fasting until the third day results in GC consumption, followed by TG consumption. After the 20th day of fasting,
lipids are almost all consumed, and energy may have been obtained by digestion of body tissues. These results suggest that

the TG content in the fish body is suitable for evaluating the nutritional status of salmon fry after release.
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Fig.1 Changes in fork length, body weight, and condition

factor of fed (solid circle) and fasted (open circle)
chum salmon fry. All parameters are mean + standard
deviations (n =10).
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Fig.2 Survival rates of fed and fasted chum salmon fry
during the experiment.
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Table 1 Mean (+ SD) fork length (mm), body weight (g), condition factor, triglyceride and phospholipid contents in the fish
body, and glycogen contents in the liver during fed and fasted treatments of chum salmon fry. Bold italics indicate
Mann-Whitney statistical significance (p <0.05).
Fed group
. Mean Mean Mean Nutritional condition indicators
Date of Sampling . .. - - —
. fork length  body weight condition Triglyceride Phospholipid . Glycogen
experiment day TG/PL ratio
(mm) (2) factor content (%) content (%) content (%)

Apr. 12,2018 0 47.4 £ 3.85 0.81 +£0.21 7.44 £ 045 1.87 £0.34 0.78 £0.04  2.40 +0.44 3.54 £ 1.65
Apr. 13,2018 1 47.8 +£3.18  0.92 +0.20 8.30 = 1.02 1.81 +0.45 0.78 £0.08  2.34 +0.60 3.09 +£0.79
Apr. 14,2018 2 48.4 +2.24 0.91 +0.11 7.99 + 0.35 1.79 £ 0.64 0.85 £0.21 2.10 £0.50 3.99 £1.03
Apr. 15,2018 3 47.0 £ 3.07 0.84 +£0.17 7.98 + 0.34 1.65 +0.46 0.76 = 0.05 2.18 +£0.61 4.50 = 0.89
Apr. 16,2018 4 49.2 +2.43 0.96 = 0.14 8.02 + 0.66 1.61 +£0.30 0.81 £0.10 1.99 +£0.37 6.27 +£0.91
Apr. 17,2018 5 49.0 + 3.02 0.97 +£0.19 8.15 + 0.63 1.95 £0.28 0.79 £0.11 2.51 £0.49 5.38 £1.34
Apr. 18,2018 6 49.3 £2.71 0.95 £ 0.16 791 £ 0.59 1.47 £0.24 0.80 = 0.05 1.85+£0.32 597 £ 1.05
Apr. 19,2018 7 49.8 + 1.29 0.98 + 0.09 7.90 + 0.27 1.84 +£0.33 0.80 £0.04 229 +0.42 5.19 £0.91
Apr. 22,2018 10 50.3 +£3.32 1.03 £0.22 7.99 + 0.50 1.53 £0.64 0.82+0.04 1.87 £0.82 562 +£1.12
May 2, 2018 20 57.5 +3.22 1.50 £ 0.24 7.89 + 0.48 2.22+£0.21 0.75 £0.05 2.96 +£0.28 524 £1.18
May 12, 2018 30 62.9 £ 4.26 1.85 £ 0.34 7.35 £0.28 2.26 £0.21 0.81 £0.06 2.79 £0.34 3.82 £ 1.02

Fasted group

. Mean Mean Mean Nutritional condition indicators
Date of Sampling . .. - - —
. fork length  body weight condition Triglyceride Phospholipid . Glycogen
experiment day TG/PL ratio
(mm) (2) factor content (%) content (%) content (%)

Apr. 13,2018 1 47.5 £2.6 0.80 + 0.16 7.36 + 0.41 1.70 £ 0.55 0.79 £ 0.03 2.14 +0.65 1.22+1.24
Apr. 14,2018 2 47.9 £ 2.1 0.83 = 0.11 7.52 £0.36 1.71 £0.41 0.84 £0.08  2.05 +0.50 1.19 £1.35
Apr. 15,2018 3 49.0 £ 1.9 0.87 = 0.11 7.31 +£0.38 1.74 £ 0.36 0.77 £0.04  2.25+0.44 0.85 £ 0.65
Apr. 16,2018 4 46.1 £ 1.2 0.70 + 0.05 7.11 £ 0.35 1.39 +0.39 0.85 +0.05 1.65 +0.48 0.16 £ 0.11
Apr. 17,2018 5 46.8 £ 2.0 0.76 + 0.13 7.36 + 0.58 1.22 = 0.40 0.78 £0.07 1.61 £0.59 0.15 +0.10
Apr. 18,2018 6 475 2.7 0.79 £ 0.14 7.28 +0.38 1.38 £0.29 0.89 +0.08 1.56 £ 0.32 0.13 £0.06
Apr. 19,2018 7 46.1 £ 3.0 0.70 + 0.15 7.05 + 0.61 1.39 +0.96 0.76 = 0.04 1.84 +£1.28 0.05 £0.07
Apr. 22,2018 10 48.0 £ 1.5 0.74 + 0.09 6.68 + 0.34 1.15 £ 0.59 0.80 £0.04 1.45 £0.74 0.03 £0.02
May 2, 2018 20 46.6 = 3.6 0.67 +0.17 6.41 +0.43 0.68 = 0.41 0.66 £0.04 1.04 £0.63 0.09 +0.04
May 12, 2018 30 47.8 £2.7 0.61 +£0.14 5.51 £0.59 0.10 £0.07 0.68 £0.05 0.15 £0.11 0.11 £0.08
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Fig.3

Days after start of experiment

Changes in triglyceride (TG) and phospholipid (PL)
contents in fish body (a), TG/PL ratio (b), and
glycogen (GC) content in the liver (c). Data points are
medians of 10 samples. The line has been fitted by
linear regression analysis for TG contents and the TG/
PL ratio of the fasted group.

Fig.4

Days after refeeding

Changes in triglyceride (TG) and phospholipid (PL)
contents in fish body (a), TG/PL ratio (b), and
glycogen (GC) content in the liver (c¢) during the re-
feeding experiment. Data points are medians of 10
samples, with linear regression analysis for TG

contents and TG/PL ratio after being re-fed.

Table 2 Mean (+ SD) fork length (mm), body weight (g), condition factor, triglyceride and phospholipid contents in the fish
body, and glycogen contents in the liver during fasted and re-fed treatments of chum salmon fry.

Mean Mean Mean Nutritional condition indicators
Dat'e of Sampling fork length  body weight condition Triglyceride ~ Phospholipid Glycogen
experiment TG/PL ratio
(mm) (8 factor content (%)  content (%) content (%)
Mar. 14,2019  initial 524 +£253  1.07+0.16  7.41 037 1.08 £0.36  0.87+£0.03 1.24+0.41 1.02+0.69
Mar. 29,2019  Fasted for 15 days 518270 090 +£0.14 642 +0.37 023+0.14 078 +0.03 030+0.18 0.04 +0.03
Apr.2,2019  Day 3 of refeeding 50.1 =3.40  0.93 +0.21 7.33 £ 0.52 020023 0.79+0.08 025+026 3.09+0.55
Apr. 4,2019  Day 5 of refeeding 51.6 £2.82 097 +0.19 7.0l £0.52 0.60£0.17 0.80+0.05 0.76+0.22 3.29+0.79
Apr. 6,2019  Day 7 of refeeding 503 £337 0.89+020 691 +0.55 048 £0.23 0.81 £0.05 0.58+027 1.54+0.72
Apr.9,2019  Day 10 of refeeding 51.8+3.50 1.04 +022  7.39 +0.62 0.90 £0.21  0.84+0.04 1.08+025 2.24+0.45
Apr. 14,2019  Day 15 of refeeding 51.5+345 1.03+020  7.47 +0.56 0.97+0.43  0.94+023 1.00+027 1.83+0.43
Apr. 19,2019 Day 20 of refeeding 53.1+329 118 £0.23 7.80 £ 0.57 1L18£0.26 0.95+0.05 1.26+0.30 2.09+0.57
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