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Abstract: Common carp were used to study the effect of chamomile (Matricaria 

chamomilla) and anise (Pimpinella anisum) and a combination of their powders. 
Fish total length was 8.55±0.41 cm and total weight was 7.75±1.18 gm. Six 
concentrations of chamomile and anise powders were used (200, 250, 350, 400, 450 
and 500 mg/ l( at ratio 1:1 to investigate the anesthetic effect on common carp. 
Induction and recovery times were recorded to the nearest second. In the recovery 
aquarium, the fish were monitored continuously to study partial and overall 
anesthesia and recovery time in minute. Blood samples from each fish of the 
different groups were collected by suction of the caudal peduncle to determin ALP, 
GOT, GPT, CK and LDH in Ul/ l. No partial and overall anesthesia occurred in the 
low concentrations till 400 mg/ l; the results showed significant differences (p≤0.01) 
in the concentration of 450 mg which taking less time for either partial or overall 
recovery. There are no significant differences (p≥0.01) for the effect of anesthesia 
on blood serum enzymes in all studied parameters which were numerically higher in 
control treatments of all parameters. The combination effect of each of anise and 
chamomile (1:1 ratio) on partial and overall anesthesia and recovery; were not 
appeared in 200 and 250 mg/ l and subsequently on overall recovery, whereas the 
significant differences were recorded at concentration of 300 to 500 mg/ l. Also no 
significant differences (p≥0.01) occurred at the combination treatments of anise and 
chamomile in all concentrations in each of ALP, GOT and GPT. Finally the 
combined concentration 500 mg/l had lower CK and LDH than all other treatments.  
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Introduction 
During aquaculture and stocking activities, fishes are faced several potential stressors, in 

particular, transportation, capture and handling procedures, a highly crowded and confined 
farming environment, possible air exposure and variation in water quality are all factors that 
may increase the stress level of organisms (Zahl et al., 2012) and have significant effects on 
fish physiology and survival (Harmon, 2009). Fish stress and mortality can cause significant 
loss of resources and productivity in both capture and culture systems (Davis, 2010).   

Anesthesia is mostly utilized in aquaculture, which decreases fish stress and preventing 
physical injury during fish handling through routine practices. For example, anesthesia is 
required for screening and labeling, measuring or weighing fish, blood cell and gonads, 
sampling or, vaccine management, live transport, surgical operation and a collection of 
gametes, to refer to some major applications (Maricchiolo & Genovese, 2011). Knowledge 
about the ideal and optimum concentration of anesthetics for various fish species is necessary 
because inappropriate concentrations may lead to adverse effects such as stress; therefore, 
access to safe and effective fish sedatives is a critical need (Trushenski et al., 2013). 

Anise (P. anisum), a member of the family Apiaceae, is an annual aromatic plant, native to 
Iran, India, Turkey and many other warm region around the world. Anise seed possesses 
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eugenol trans-anethole, methylchavicol, anisaldehyde, estragole, coumarins, scopoletin, 
umbelliferone, estrols, terpene hydrocarbons, polyenes, and polyacetylenes (Gulcin et al., 
2003). Active ingredient of this list are anothole, eugenol, methylchavicol, anisaldehyde and 
estragole (Yazdi et al., 2014). Anis seed, are used to enhance the function of digestive system 
and it can be administered for deworming purposes (Cabuk et al., 2003), antimicrobial 
(Osman et al., 2005), antifungal (Soliman & Badea, 2002) and antipyretic (Afifi et al., 1994). 
Resultantly, the aromatic plants, herbs, and their essential oils have become more important 
due to their multiple functions including antioxidants, antiplatelet, antitumor and immune-
stimulating properties (Mushtaq et al., 2012; Raziq et al., 2012).   

Chamomile is utilized mainly as an antiseptic, and anti-inflammatory, also antispasmodic 
and mildly sudorific (Mericli, 1990). It is utilized internally mainly as a tisane (infuse 1 
tablespoon of the drug in 1 l of cold water and with heating) for a different disturbance. 
Externally, the drug in powder form may be applied to wounds that slow to heal, infections, 
and for skin eruptions, such as boils, and shingles, also for inflammation of the mouth, and for 
hemorrhoids, throat and the eyes. Tabulated products from flower extracts of chamomile are 
marketed in Europe and utilized for various diseases. Chamomile eye tea washing can induce 
allergic conjunctivitis. Pollen of M. chamomilla contained in these infusions is the allergens 
responsible for these reactions (Singh et al., 2011). 

Chamomile flowers have the ability to inhibit the excessive growth of an intestinal harmful 
microorganism, thus counteracting inflammation, whereas the oil has used as a mild sedative 
and as well as for digestion (Das et al., 1999). There are little studies about fish anesthesia in 
Iraq. Al-Jashami et al. (2002) used clove powder (Eugenia caryophyllata) as a new anesthetic 
for the common carp. Fry, mature fish and fingerling had undergone to different 
concentrations of the anesthetic ranged 120-230 mg/ l. Al-Obaedy et al. (2013), has achieved 
three experiments to study some clove powder properties (E. caryophyllata) as an anesthetic 
for two fish species. Hassan (2016) has studied the anesthetic efficacy of two kinds of natural 
anesthetic (mustard and clove) both powder in forms, and also oil was estimated on young 
common carp. Al-Niaeem et al., (2017a, b) study the anaesthetic the effect of nutmeg powder, 
Myrisitca fragrans on young common carp. 

The aim of the present study was to evaluate are anesthetic effects and safe use of natural 
agent such as chamomile flower (M. chamomilla) and anise P. anisum in health treatments 
research. Natural anesthesia has determined by stress response of common carp and its effect 
on liver enzymes, ALP (alkaline phosphatase), GOT (glutamic oxaloacetic transaminase), 
GPT (glutamic-pyruvate transaminase), CK (creatine kinase) and LDH (lactate 
dehydrogenase).  

 
Materials and Methods 

Common carp were got from fish farms at the University of Basrah. The fish has put in an 
aquarium (50 x 30 x 30) cm for three days for adaptation at 24 ºC ensuring that they had 
sufficiently recovered from possible capture-related or transport stress. The total length of fish 
was 8.55±0.41 cm and total weight was 7.75±1.18 gm.   

Six concentrations (200, 250, 300, 350, 400, and 450 mg/ l) of each of Chamomile (M. 
chamomilla) and anise (P. anisum) powder were used alone as anesthetic agent with 
concentration Control. Six concentrations of Chamomile and anise were prepared according to 
Al-Jashami et al. (2002) with little modification according to Al-Niaeem (2006). 

Recovery times and induction were measured by a video recorder to the nearest second. 
Each fish was weighed and transferred to recovery aquariums that have been filled with 
aerobic freshwater at the same time of preparation of the anesthetic baths. In the recovery 
aquarium, the fish has monitored continuously to determine the time of full equilibrium.
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Overall anaesthesia, partial recovery and overall recovery time in minute. By using a video 
recorder, time was recorded for: 

Stage I anesthesia: (partial loss of equilibrium, some body movements and reduced reaction 
to external stimuli). 

Stage II anesthesia (no body movements, total loss of equilibrium, and no reaction to 
external stimuli). 

Recovery time (recovery of equilibrium, body movements and response to external 
stimuli). 

The blood samples from each fish of the different groups were collected by suction of the 
caudal peduncle to determin ALP, GOT, GPT, CK and LDH in Ul/ l (blood serum enzymes). 
The levels of enzymes were assayed according to the instructions provided with the 
corresponding enzymatic kits.         
 
Results     

No partial and overall anesthesia occurred in the low concentrations till 400 gm/ l 
which significant differences appeared in 450 mg and taking less time for recovery either 
partial or overall as observed in table (1).  
 
Table 1: Effect of anise concentrations on anesthesia and recovery stages in C. carpio (Mean±SD).  

Overall recovery 
(min) 

Partial recovery 
(min) 

Overall 
anaesthesia (min) 

Partial anaesthesia 
(min) 

Concentration 
(mg/ l) 

No recovery No recovery No anaesthesia No anaesthesia 200 
No recovery No recovery No anaesthesia No anaesthesia 250 
No recovery No recovery No anaesthesia No anaesthesia 300 
No recovery No recovery No anaesthesia No anaesthesia 350 

12±1.25a 9±1.25a 92±4.12a 81±4.03a 400 
18±2.28b 10±1.40b 71±4.30b 64±1.02b 450 

 Different letters in the same column are significantly different (P≤0.01). 
 

The effect of anise concentration in blood serum enzymes showed no significant differences 
appeared in all studies parameters as shown in table (2) but the control numerically was higher 
in all parameters.   
 

Table 2: Effect of anise concentrations on blood serum enzymes of C. carpio anaesthesia (Mean±SD). 
Parameter 

(Ul/ l) Control 200 mg/ l 250 mg/ l 300 mg/ l 350 mg/ l 400 mg/ l 450 mg/ l 

ALP 64.72±3.47a 54.23±3.68a 57.65±3.25a 51.5±2.33a 55.3±2.23a 54.2±3.23a 57.2±2.20a 
GOT 42.75±2.24a 36.24±3.35a 36.4±1.15a 38.35±2.01a 34.42±2.10a 36.25±4.01a 35.25±3.11a 
GPT 4.40±0.16a 4.40±0.12a 4.45±0.12a 4.95±0.16a 4.22±0.13a 4.76±0.04a 5.40±0.02a 
CK 43.57±3.24a 31.47±3.36a 30.45±4.31a 34.33±3.65a 39.12±3.45a 32.31±2.42a 35.20±1.12a 

LDH 75.8±2.45a 72.20±3.26a 68.8±4.23a 74.5±3.02a 71.22±3.12a 64.2±2.22a 70.2±1.02a 
Similar letters in same row are no significant different (P≥0.01). 

 
In chamomile groups, no significant differences (p≥0.01) occurred in concentration from 

200 to 350 mg/ l as shown in table (3) but significant differences (p≤0.01) in 400 and 450 mg/ 
l were recorded.  
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  Table 3: Effect of chamomile concentrations on anesthesia and recovery times in minutes of C. 

carpio (Mean±SD). 

Overall recovery 
(min) 

Partial recovery 
(min) 

Overall 
anaesthesia 

(min) 

Partial 
anaesthesia 

(min) 

Concentration  
(mg/ l) 

No recovery No recovery No anesthesia No anesthesia 200 
No recovery No recovery No anesthesia No anesthesia 250 
No recovery No recovery No anesthesia No anesthesia 300 
No recovery No recovery No anesthesia No anesthesia 350 

21±1.35a 15±1.35a 63±4.23a 52±4.01a 400 
25±3.50b 16±2.42b 55±3.52b 44±2.07b 450 

  Different letters in the same column are significantly different (P≤0.01). 
 

Table (4) shows no significant differences in the effect of M. chamomilla on some blood 
serum enzymes.   
 

 Table 4: Effect of chamomile concentrations on blood serum enzymes of C. carpio anaesthesia (Mean±SD). 
Parameter 

(Ul/ l) Control 200 mg/ l 250 mg/ l 300 mg/ l 350 mg/ l 400 mg/ l 450 mg/ l 

ALP 54.26±2.25a 50.15±2.23a 52.05±3.15a 55.52±2.12a 55.32±3.10a 52.53±3.02a 56.42±2.20a 
GOT 45.44±1.14a 36.32±2.24a 35.37±1.04a 34.61±2.02a 31.25±1.15a 33.20±2.05a 38.20±2.10a 
GPT 4.52±0.10a 4.33±0.12a 4.33±0.15a 4.54±0.12a 4.23±0.10a 4.23±0.02a 5.34±0.01a 
CK 46.08±3.24a 35.24±3.36a 35.22±4.31a 31.24±3.65a 35.15±3.45a 31.24±2.42a 35.04±1.12a 

LDH 63.51±1.42a 61.13±1.20a 60.32±2.03a 73.41±1.32a 72.23±2.15a 60.32±2.20a 73.14±1.41a 
 Similar letters in same row are no significant different (P≥0.01).  

 
The results in table (5) represent the combination effect of anise and chamomile (1:1 ratio) 

on partial and overall anesthesia and recovery, no anesthesia appeared in 200 and 250 mg/ l 
and subsequently no recovery. A significant difference occurred in concentration 300 to 500 
mg/ l.  
 
Table 5: Effects of anise and chamomile concentrations combination (1:1)  on anesthesia and recovery 

stages times in minutes of C. carpio (Mean±SD). 

Overall  
recovery 

Partial  
recovery 

Overall 
anaesthesia 

Partial 
anaesthesia 

Concentration 
(mg/ l) 

No recovery No recovery No anesthesia No anesthesia 200 
No recovery No recovery No anesthesia No anesthesia 250 

7±1.15a 5±1.25a 87±5.12a 66±2.14a 300 
10±2.05b 8±1.40b 54±5.41b 50±1.20b 350 
18±1.32c 16±2.32c 35±2.33c 23±1.10c 400 
23±2.41d 19±2.20d 16±1.24d 10±1.22d 450 
35±2.43e 25±2.55e 10±1.42e 8±1.72e 500 

  Different letters in the same column are significantly different (P≤0.01). 
 

In table (6), no significant differences (P≥0.01) occurred according to the combination 
between anise and chamomile in all concentrations in each of ALP, GOT and GPT, the 
concentration 500 mg/ l lower CK and LDH than all other treatments.   
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                             Table 6: Effects of anise and chamomile concentrations combination on blood serum enzymes of C. carpio (Mean±SD). 

Parameter (Ul/ l) Control 200  mg/ l 250 mg/ l 300 mg/ l 350 mg/ l 400 mg/ l 450 mg/ l 500 mg/ l 
ALP 50.20±.10a 54.10±2.13a 52.05±2.01a 53.41±1.05a 53.14±2.15a 50.42±2.14a 55.24±1.32a 51.02±2.24a 
GOT 41.02±0.04a 34.21±2.20a 35.01±1.01a 40.21±0.14a 38.04±2.16a 37.30±2.15a 35.32±2.14a 40.21±0.14a 
GPT 4.41±0.30a 4.33±1.15a 4.33±0.45a 4.54±0.05a 4.23±1.10a 4.23±0.23a 5.34±0.31a 5.54±0.21a 
CK 35.54±2.24a 32.20±2.32a 38.12±2.21a 33.02±3.35a 37.13±3.12a 38.21±2.21a 31.24±1.02a 25.04±0.10b 

LDH 72.12±1.32a 66.15±1.22a 71.02±1.12a 71.23±1.01a 66.24±2.05a 65.22±2.02a 71.02±1.12a 50.22±1.01b 
                     Similar letters in same row are no significant different (P≥0.01). 

 
Discussion 

Water quality parameters do not vary among the groups (Temperature 24C°; pH 7.8; 
Salinity 3.4 ppt). Water temperature did not vary and did not affect the results. This suggests 
that the main variables responsible for the anesthetic induction and recovery times were the 
respective anesthetics.   

Anise and chamomile concentrations mixture is the most suitable to induce surgical 
anesthesia and for biometrics and brief handling in 450 mg/ l. At the ideal concentration of 
anesthesia for 10 minutes did not result in severe stress.  
The stressors have an impact on body tissues and the enzymatic secretions into the blood such 
as LDH, CK, AST and ALT (Velisek et al., 2011). The results of Bahrekazemi & Yousefi 
(2017) showed that in both times of 10 min and 24 h after anesthesia, the CK enzyme levels 
was significantly lower in fish anesthetized with 2-PE than the control group and this 
numerically agree with the results of present stud in using each of anise (Pimpinella anisum) 
and chamomile while in the combination of both its lowering the CK in concentration of 500 
(mg/ l). According to Henry (2001), a significant reduction in the amount of CK can be a 
result of a sharp increase in basal metabolism. Meanwhile, Congleton (2006) reported 
increased activity of CK in the blood of Chinook salmon (Onchorhynchus tshawytscha) 
exposed to acute doses of MS-222, which is completely contrary to the findings of our study. 
LDH serves as indicator to determine the toxicity of the chemicals. Congleton (2006) noted an 
increase in blood LDH in Chinook salmon exposed to acute doses of MS-222. However, 
Soltani et al. (2003) noticed a considerable reduction of this enzyme in the blood of common 
carp induced by clove oil. No significant changes observed by Mavaddati & Habibian (2011) 
of this enzyme in the blood of rainbow trout treated with 2-phenoxy ethanol, clove oil, and 
MS-222. The results of LDH activity might indicate non-toxicity and lack of injury from the 
tested anesthetics on the organs and internal body tissues of fish. 

The results of Bahrekazemi & Yousefi (2017) showed a significant decrease occurred in 
the amount of ALT enzyme as compared to the control and this numerically agree with our 
results. According to Henry (2001), a significant reduction in ALT enzyme can increase 
dopamine release.  
Increase in plasma AST activity is a result of mitochondria breakdown leading to inflation of 
liver tissue. In addition to an elevation when the liver’s membrane is damaged, AST also rises 
with heart and muscle damages (Porchas et al., 2009). 

Velisek & Svobodova (2004) observed a significant decrease in the level of AST activity in 
rainbow trout immediately after anesthesia with 2-PE. On the other hand, Congleton (2006) 
perceived a significant increase in serum activity of this enzyme in Chinook salmon treated 
with MS-222 corroborating our results on the fish with the same anesthetic after 24 h of 
exposure. 

Based on results of the present study, anise and chamomile concentrations combination 
(1:1) can be recommended as a suitable anaesthetics for fishes (450 mg/ l). Moreover, as an 
advantage, it refers to natural substance which has no any side effects on fishes and does not 
represent any hygienic risks (no differences for the effect of anesthesia on blood serum 
enzymes in all studied parameters combar with control treatments), and the concentration



116                                                                    Al-Niaeem et al. 

more than 450 mg/ l not recommended which has side effects on fishes, because differences 
for the effect of anesthesia on LDH combar with control treatments 
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