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Table 2: Growth performance of juvenile rainbow trout fed experimental diets containing different levels of mealworm
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Figure 1: The relationship between different percentages of mealworm and of weight gain (broken-line) of different treatments.
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Table 3: Haematological traits (mean+SD) of juvenile rainbow trout fed experimental diets containing different levels of mealworm.
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Table 3: Blood biochemical traits (mean+SD) of rainbow trout fed experimental diets containing different levels of mealworm.

Calize gl Loy

TM100 TM75 TM50 TM25 sl b esls
TFIAEY? YOIVES/- TV £Y /0% ANEESVR Y8l A (mgldL) ;545
999/s%) - V2 YYA/-£YYQ? OFF/VEEY? \ZEEAR YYFNEVYS (Mg/dL) oy pencdS s 5
OF « IVEFA? \AATAES g FYY/o£) TAVVEFL™ FYFNEFY (mgldL) Jg s
YV 2YON® YEYYEYANT  YRO/SEFISO° YVA/+2Y AR YYAN204/F° HDL (mg/dL)
VAY/EYY/O VWWA/PEY /a2 VYR /58 Vv YSP VEA/VEY A/« £ LDL (mg/dL)
AR IAREAr o ONYEe [ 5% Of+%-/fYP OfF oY e? @dL) JS a9
VIAE-1\® VAYE P Y/ovEe P YN Y \Ar=T0% @/dL) el
e YNAYEN Y/OV- (o \RETS YYD @/dL) dgslS
IAsE-N? [ete /o0 SIAYE N YR DAY IAsE- 52 298 g
<YV 52 - IVOE. /5 IVYE- (A oo 0° SIVEEe- ¥ @/dL) IgM

AP<+/e0) anil oo 4550 sloasli (o Lg)L{l B g o fe saimslis ey jo aliv e By >

V.

-
= T

el Sl
(unit/m)
b

-

11

sl TM2S TM50

a
a
TM75 TM100

cilzsen sl glas
95Y il ok (53l (sUB0 2 b ouliay 35 (oS (55 YT U358 loblo azey slowsdly (lamo Byl & (52Silae) (lodpoS s odlad ¥ S
A(P<e/+8) wbly oo B ylows (rus 30 410 o (g sLo] IS 3959 s (yLind Loy g 30 Aslinn yud Bgyo . 35 Scwsguw

Figure 2: Plasma alternative complement activity (mean+SD) of rainbow trout fed experimental diets containing different levels of
mealworm. Bars with different letters are significantly different (p < 0.05).
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Table 5: Liver enzyme activity (mean+SD) of rainbow trout fed experimental diets containing different levels of mealworm.

w3
ALK (U/L) ALT (IUIL) AST (IU/L) @ ylows
\T'A/'i\f\c/\bc FY/PVEEIA YAQ/YYEYY/F? ol
VAP0 Fo e EEER £5 . [PEETTIVE TM25
\\‘f?/\"i\‘ﬁ/\’b FEIYYEAN? OFANFYEY -2 TM50
\YEYEOY Y AR e AAYIYYEEAN TM75
VYYY/PEY VN OA/+ - £F/¥2 AOE/YEEq/52 TM100

6land ST ALK 5] il sgiaal (VT ALT glsal il 5 bl AST (<+/+0) il oo jo5 e slaaslls o el S y0g o sire 0 Ui i )0 Al By >



350 Seugen 55 535 b ale Lo XSl 3 OblSes 5 55 ls

a
a

J a a a
- o
25
3 &

e o

a4

TM7I5 TM100

asdls TM25 TM50
wilzsea ol a.i
ilize ok 53l S0 b ook 408 Gl (S5 YTJ5E lole az slawdly (lamo Bl il nSileo) Jo507 395 3098 oolimo ¥ S
(P<e/oB) wbly g0 1 losd rs 30 50 Sir0 (5)loT BT 3929 0 (L L ygiuw ) s yud B9 . 355 Scwgas 9,
Figure :. The levels of plasma cortisol (mean+SD) of rainbow trout fed experimental diets containing different levels of mealworm.
Bars with different letters are significantly different (p < 0.05).
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Abstract

8-week feeding trial was conducted for juvenile rainbow trout (Oncorhynchus mykiss) to determine the
optimal amount of Tenebrio molitor meal (TM) that could replace fishmeal in feeds without reducing growth
performance, hematological indices and non-specific immune responses. Five isonitrogenous and isolipidic
diets were formulated with TM replacing 0% (Control), 25% (TM25), 50% (TM50), 75% (TM75) and 100%
(TM100) fishmeal respectively. Each diet was randomly divided into triplicate groups with 20 juveniles
(initial weight 10+0.5 g). At the end of the experiment, the mean of the final weight of the fish fed diets with
control (41.7£0.7) and diet containing 25% TM powder (43.1+2.1) was significantly higher than other
treatments (p<0.05). The lowest feed conversion ratio was observed in control (0.76+£0.1) which had a
significant difference compared to TM75 (0.93+0.06) (p<0.05). Weight gain (WG) was affected by dietary
TM inclusion and decreased with increasing TM. Red blood cells was not affected by treatment, while
hemoglobin content and hematocrit decreased with increasing TM inclusion levels (p<0.05). Plasma
complement activity, the IgM level and cortisol were not affected by dietary TM. Dietary treatments had no
significant effects on plasma glucose and triglyceride of fish compared to the control (p<0.05). Plasma total
protein, albumin and globulin were significantly affected by dietary TM (p<0.05). Plasma cortisol levels and
alternative complement (ACH50) pathway activity did not show any significant difference among treatments
(p>0.05). According to a broken-line model, the recommended substituted ratio of TM for fish meal was
estimated to be 25% for rainbow trout obtaining maximum weight gain.
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