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Abstract:

Introduction: This research examined the effects of lysed yeast supplemented with a recombinant
phytase enzyme derived from Pichia pastoris on the growth performance of rainbow trout (Oncorhynchus
mykiss) and the resultant phosphorus concentrations in their fecal matter, utilizing acid-insoluble ash as a
marker for phosphorus measurement.

Materials and Methods: The experiment was conducted with three replicates for each treatment group,
utilizing a total of 30 fish (average weight 20+1.54 g) allocated randomly across 12 tanks. Three treatment
groups received recombinant phytase at dosages of 1000, 2000, and 3000 1U/kg of feed, while a control
group received no treatment; acid-insoluble ash was used as a marker for phosphorus measurement.
Growth performance parameters, including final weight, weight gain, average daily growth, specific
growth rate, food conversion ratio, and survival, were assessed. Additionally, phosphorus concentrations
in fecal matter and phosphorus digestibility were also measured.

Results and Discussion: The group with 2000 IU/kg showed the best growth performance, achieving the
highest final weight (81.98 g), weight gain (62.13 g), and average daily growth (5.59 g). The treatment
achieved a significant specific growth rate of 4.61+0.12 and a food conversion ratio of 0.41+0.02, both of
which were statistically distinct from the control and other treatments by the second week (p<0.05).
Survival percentages in both the control and treatment groups showed no significant differences (p>0.05).
Additionally, this group had the lowest acid-insoluble ash percentage at week eight and the highest
phosphorus digestibility index (55.6%) at week six (p>0.05). The control group exhibited the highest
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phosphate concentration (0.622 mg/l) during week six, while the phytase-treated group had a lower
concentration (0.312 mg/l).

Conclusion: Overall, the findings suggest benefits of the 2000 IU/kg phytase treatment for rainbow trout
growth and phosphorus utilization, although changes in phosphate levels reach statistical significance.
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Table 1: Effects of diets containing different levels of recombinant phytase enzyme supplementation
on growth parameters of rainbow trout fry.

Replacement Levels of Recombinant Phytase in Diet (IU/kg

(/) Body Composition feed)

Control 1000 2000 3000
Initial Weight (g) 20.14+ 1.77* 19.95+ 1.9 20.06+ 1.2 20.86% 1.5
Final Weight (g) 68.66% 1.6° 73.03+ 1.6° 81.98+4.8°  80.63+0.7°
Weight Gain (g) 48.92+1.15¢ 52.98+3.15°  62.13+4.8° 5470+ 1.5°
Length Increase (cm) 18.53£1.8¢ 18.80+ 1.95° 19.95+1.2*  20.05+1.14°
Average Daily Growth (g/day) 4.43+0.22° 4.74+0.42° 5.59£0.35*  4.72+0.64°
ifl’;)c‘ﬁc Growth Rate (SGR) (%o per 5 17,0150 2264017  2.44£0.12°  223+0.16"
Food Conversion Ratio (FCR) 1.9240.07%° 1.85+0.15% 1.81£0.01°¢ 1.94+0.07°
Condition Factor 1.08+0.01° 1.11+0.05° 1.03+0.06° 0.94+0.2°
Survival Rate 95.54* 100° 100° 100°

“*Values in the same row with different superscript letters are significantly different (p<0.05)
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Table 2: Effects of diets containing different levels of recombinant phytase enzyme supplementation
on acid-insoluble ash marker.

Different levels of recombinant phytase enzyme supplementation in the diet of rainbow trout

(IU/kg feed)
Control 1000 2000 3000
Week 2 21+0.5° 1.7 +£0.4° 11£0.1° 13+0.2¢
Week 4 2.05+0.2¢ 1.65£02°  1.15+£02°  123+0.1¢
Week 6 2.12+0.8¢ 1.62+0.1°  123+0.1°  1.20+0.1°
Week 8 1.98 + 0.4¢ 1.59£0.1°  1.09+£0.1°  1.35+0.2¢

*Values are presented as mean + standard deviation. Values with different letters within each column indicate a

statistically significant difference (p< 0.05).

M%Gﬂ)@%.bﬁ)‘bﬁw‘jﬁ

] 0 ab))-\'v J}u\?).’;imé ‘_gjktb

il Sl 50 Slawd ok
dald Sl Ol 53 Sliud Hldde o 2 i
S 5 ot azia 53 (2 o p 8 e /YY)
sl el Sl 53 (2 0 8 a2 /TVY) sl
s adl o Aol Yo ee (g gl o el 4 5 Olaale
gy pote (F sdr) o odalin S 55 5k
6}L>L5BJSM\9L.~.;);QLLJ¢_BJ.&—6J@K
03,5 b oS 55 kb sl ol edd 45 Olale
odalline Lo Lo o= L;)IAL;;M Lg)L,eT Sl cdall

(p>e/00) Wi

Jolousll Sl stls Sl ol 31 onlizal U Ll

5 AT ey03 (b 55 i el S el 5o
Sllie 5ol plosil Slowloe Gllae Al il
el ol Ol e o i 45T Al i (g5l T
Gl slad 53 5 pied azda 55 (Lo 5 00/VEF/Y)
S e p 8 lS s Al sl Yo bl
b a3 S Ol e S 5 S s
o sl odalie U6 dals 05 5 55 (FO/VEO/A)
Lajles plw s daliog, S 5 jasls ol pslis
ol awslie 3 . ds odalive (LT lslme & glis
Ala¥ren gYeee clac ble 50 5las o5l
crl 03 ols e sl ik o 8o LS Ml
el g Ve o ble s C s el

o) o sl Lol (< /0 0) azsls 13e p SALS


http://dx.doi.org/10.71901/jad-2025-1-884
http://aqudev.liau.ac.ir/article-1-884-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOI: 10.71901/jad-2025-1-884 |

\YY ... Pichia pastoris s 33 S 5 g (PhyA) dul & polis )b 5l p—L}T b

b 5 plb eon By S 5 5k e 5T S il - o (sl (lae o ST s
Table 3: Effects of diets containing different levels of recombinant phytase enzyme supplementation
on apparent phosphorus digestibility.

Different levels of recombinant phytase enzyme supplementation in the diet of
rainbow trout (IU/kg feed)

Control 1000 2000 3000
Week 2 39.48 = 1.5° 43.1£2.6" 522415 5? 'gf
Week 4 39.1 +£2.2¢ 42.5+2.1° 54.1+£3.2¢ 53‘%
Week 6 357428 437+1.9° 55.641.2° 5‘;;*
Week 8 3554 1.4¢ 4424210 5314240 55+ 34

*Values are presented as mean + standard deviation. Values with different letters within each column indicate a

statistically significant difference (p< 0.05).
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Table 4- Effects of diets containing different levels of recombinant phytase enzyme supplementation
on phosphate content in pond effluent

Different replacement levels of recombinant phytase enzyme supplementation in the diet of
rainbow trout (IU/kg feed)
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Control 1000 2000 3000
Week 2 0.591 £ 0.02 0.586+0.1 0.481 +0.02 0.462+0.1
Week 4 0.582+0.1 0.491+0.1 0.522 +£ 0.06 0.491 £0.06
Week 6 0.588 £ 0.09 0.476 £0.08 0.422 £ 0.07 0.393 £0.02
Week 8 0.622 +£0.08 0.562 = 0.02 0.312+0.02 0.361 £0.08
Values are presented as mean + standard deviation.
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