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Introduction: The Ferula badrakema from the Apiaceae family is a resinous plant with a strong smell that
is native to Iran (Rechinger et al., 1994). The anti-bacterial and anti-fungal properties of Ferula badrakema are
believed to be due to its high content of alpha-pinene and beta-pinene. Similar to other Ferula species, this plant
is a rich source of sesquiterpene coumarins (Bukreeva and Pimenov, 1991). To the best of our knowledge, no
study has been done on the volatile compounds of this species. However, studies on other species of this plant
that grow in other parts of the world have been reported (Baser et al., 2000; Takeoka, 2001, Iranshahi et al.,
2006). Saccharin is a sulfonamide produced from compounds found in coal tar (Abdelaziz et al., 2011). Its taste
is 300 to 500 times sweeter than sucrose. Due to its high sweetness, it is widely used to improve feed palatability
and can increase feed intake (Feighner et al., 1987). Studies by Han et al. (2019) have shown that Japanese quails
prefer sucrose solution instead of ordinary water due to its palatability. However, few studies have been
conducted on the physiological relationship between sweeteners and the gastrointestinal tract of broilers
(Kimmich et al., 1989). Considering that most medicinal plants have a bitter taste and reduce the feed
consumption and growth of chickens, this experiment aimed to investigate the effects of adding sweeteners and
preventing the activation of bitter taste receptors of the Ferula plant on the growth performance, immune system
and blood metabolites of chickens.

Materials and Methods: This experiment was conducted using 468 one-day-old commercial broilers from
the Ross 308 strain with 6 treatments, 6 replicates and 13 birds each in a completely randomized design as a 3x2
factorial arrangement (3 levels of Ferula badrakema root powder at the levels of 0, 0.75 and 1.5% and two levels
of 0 and 0.15% sodium saccharin in diet). Standard diets during the periods of starter (1-10 d), grower (11-24 d)
and finisher (25-42 d) were used. The diets were formulated using the UFFDA software to provide all the
requirements of the broilers based on the recommendations of the Ross 308 strain (2019). Throughout the
experiment, the birds had ad libitum access to water and feed and an hour darkness and 23 hours of light was
provided. The initial temperature of the room was 32°C, which was reduced by 0.5°C per day according to the
Ross company guidelines, until it reached 21°C at the age of 21 days and remained constant after that. Average
feed intake, weight gain and feed conversion ratio for each group were measured at the end of each period. To
measure blood parameters, one male bird at the end of the experiment (42 d), was selected from each replicate
and blood samples were taken from the wing vein in syringes without anticoagulant, and after centrifugation, the
sera were collected in 0.5 ml microtubes and kept at -20°C until the further analysis. To evaluate the humoral
immune response, 0.1 ml sheep red blood cells (SRBC) suspension was injected to breast muscle of one bird
from each replicate on 28 and 35 d and total antibody, IgG and IgM were measured.
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Results and Discussion: Adding saccharin to the diet caused a significant increase in feed intake during the
periods of 1-10 and 1-42 days (P < 0.05). The interaction effect of saccharin and Ferula on feed intake was
significant (P < 0.05) during the periods of 25-42 and 1-42 days; so the addition of Ferula to diets containing
saccharin increased feed intake while in diets without saccharin, it reduced feed intake. The body weight gain of
chicks at the age of 1-10, 42-25 and 1-42 days in the treatment with 0.15% saccharin was significantly (P < 0.05)
higher than the treatment without saccharin; but adding Ferula had no significant effect on the weight gain.
Addition of Ferula and saccharin to the diet and their interaction had no significant effect on the carcass traits of
broilers. Adding saccharin to the diet caused a significant increase (P < 0.05) in blood uric acid, but it did not
have a significant effect on the concentration of other blood metabolites. An independent comparison of Ferula
supplemented diets with treatment without it, showed that Ferula caused a significant (P < 0.05) increase in
blood uric acid, albumin and phosphorus and a significant decrease in blood cholesterol and triglyceride. The
titer of total antibody and IgG at the age of 35 days, as well as 1gG and IgM at the age of 42 days, increased
compared to its O level under the influence of Ferula consumption.

Conclusion: In general, the results showed that the use of sodium saccharin in the diet prevents the reduction
of feed intake caused by the bitter taste of Ferula, and the consumption of Ferula improves the immune system
and reduces the concentration of cholesterol and triglycerides in the blood broiler chicks.
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Table 1- Ingredients and nutrient composition of experimental diets

() Shyss sl i) Sigy WYY &S 9) VO-FY
Ingredients (%) 1-10d 11-24d 25-42d
o 34.63 28.84 24.63
Corn
pis 10.0 20.0 30.0
Wheat

= 0, .
(CP=44%) Ly dloxis 41.67 37.22 30.88
Soybean meal (44% CP)
bgw %9) _ 6.73 7.49 8.29
Soybean oil
eld LS 1.34 12 1.19
Limestone
o el 03 150 13 111
Dicalcium phosphate
plb S 03 0.29 0.29
Common salt
e e JoSo 0.25 0.25 0.25
Mineral premix?
iialeg JoSe 0.25 0.25 0.25
Vitamin premix?
odsie—Jl 0.4 0.35 0.32
DL-methionine
2H 90 23 =) 0.26 0.17 0.17
L-lysine HCI
e85 =] 0.07 0.04 0.02
L-threonine
SheSe e 0.10 0.10 0.10
Sodium bicarbonate
ke 2.50 2.50 2.50
Sand
odddpmle (olewd OluS 5
Calculated chemical composition
(r")s?lns )-’ d)llf,l,S) W}*L‘*" J—’L‘? 63)51 3000 3100 3200
Metabolizable energy (kcal/kg)
(23) B o9 23.0 21.50 19.50
Crude protein (%)
(252) ek 0.79 0.87 0.96
Calcium (%)
() 2 S s 0.395 0.435 0.48
Available phosphorus (%)
(%) o2 116 1.29 1.44
Lysine (%)
(%) oriseie 0.61 051 0.74
Methionine (%)
(4) Ot + et 0.91 0.99 108
Met + Cys (%)
(4) 055 0.78 0.88 0.97

Threonine (%)

.KWLJ9 el sty Al E Oebig ¢ adliop dolg e e

2 Provided per kilogram of diet: Vitamin A 12500 IU, vitamin D3 5000 IU, vitamin E 80 IU, vitamin K3 3.2 mg, vitamin B, 0.02 mg, thiamin 3.2 mg,
riboflavin 8.6 mg, niacin 62.5 mg, folic acid 2.2 mg, biotin 0.25 mg, pyridoxine 4.9 mg,, pantothenic acid 18.5 mg, antioxidant 2.5 mg, Zn 110 mg,

Mn 120 mg, Se 0.30 mg, I 1.25 mg, Cu 16 mg, Fe 20.2 mg.
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(Viana et al., 2019) I,\Ken 4 UL .(Yoshioka et al., 2000)
Gz laplil s (i9 0 6yl re Ciglas a5 0,87 jiyl5S
odalie Joipo dles I calizes slaylai b oloyy cov sla yige
Cowl o by cpiored )b Cillas yols dalllas gl b oS wis
e |5 bl 39 g ST ads 5 Slae jo IS 6o zun oS
oYL opgl [ opposdl ] i S (g0 o lass )3 (25518
A5 oanlie (yloyd cod (glaog,S o yd (ALT) 5lyausl 5 giel

(P = 100) 4238 (Sigy Ve L5 S 0y93 53 o g il
9l )less 3 (Sie) YV B YD 0y93 13 (34 (g il 3l (wiomen
4SS g)las L aunlio )0 ot (Bl 008 1 s Ao yd +/V0
0)93 J=S5 53 (P < +/40) i o ime g 048 1y i 9
oIS (e dooyd VD ool slesd i3 (S 39y VYY) Ghygn
OBl Ogi ol 4 G it (s BRI e on)B L
ol i3S Y Jada 3 oS jebylen (P < +/00) cuily pyiw
b Lo Yapd oS ady; 139 Sgliste golaw il el
D93 sbwoygd | S (IS Saare S s
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Table 2- The effect of dietary root powder of the Ferula badrakema with and without sodium saccharin sweetener on the growth
performance of broiler chicks

(Goslosinlpss) Sy bypan Gosloxnlp8) o 039 oI5 S b oy
Feed intake (g/bird/day) Body Weight Gain (g/bird/day) Feed conversion ratio (9/g)
oo (op) V) TENFET AL N YR fee fey e oW P
) 0 39 39 39 39 39 39 39) 39 39 vy Al 39
Treatments (%) 1704 1124 2542d 142d 1-10d 1124 2542 142d  1-10d 5, 5, 1-
d d d 11- 25-  42d
24d 42d
PURWRNP U 0 20.90> 65.09 153.77 91.23> 19.21° 4548 73.16° 51.38° 1.09 143 215 177
SAC! 0.15 2150 66.55 159.33 94462 19.61* 46.46 76.64* 54,582 1.10 143 209 1.73
Sl jhee ollos
gET\/i s 0.19 1.09 1.55 0.63 0.12 0.54 1.34 0.32 0.01 0.03 0.03 0.01
P. value 0.03 0.35 0.02 0.01 0.02 0.21 0.01 <.0001 0.56 0.98 0.25 0.06
Sy ¥y,8 0 21.27 66.33 156.55 92.01 19.36 4590 71.82 52.14 1.10 145 219 1.78
FB2 0.75 21.05 65.66 155.62 92.92 19.45 46.18 74.59 53.44 1.08 142 210 1.72
15 21.29 6547 157.50 93.61 19.41 4583 75.97 53.36 1.10 143 208 1.75
;’;\;ﬁ Sore st 0.23 1.33 1.90 0.77 0.14 0.66 1.64 0.40 0.02 0.04 0.04 0.02
P. value 0.71 0.89 0.79 0.35 0.91 0.92 0.21 0.05 0.62 0.81 0.18 0.09
o
o gl :; Dlize
SAC ; B’J’ Interaction effects
0 0 21.29 65.30 157.00%* 92.822® 1932 4594 71.82 51.17° 1.10 143 2.20 1'51
0 0.75 20.73 6524 153.38% 90.75° 19.29 4551 7153 51.71° 1.07 144 215 1.215
0 15 2069 6473 15000 90.14> 1902 4498 7148 5125 109 144 211 17O
0.15 0 21.23 67.37 156.10% 93.02%® 1941 4585 71.82 53.11® 1.09 147 219 1.;5
0.15 0.75 21.37 65.69 157.85%* 93.27® 1961 46.86 77.64 55.162 1.10 140 2.05 l'Eg
0.15 15 2189 66.59 164.058 97.09% 19.80 46.67 80.46 55.482 1.11 142 2.04 1.215
;:J'\;A oo sllad 0.33 1.88 2.69 1.10 0.20 0.94 2.33 0.56 0.02 0.05 0.06 0.03
P. value 0.18 0.90 0.04 0.01 0.24 0.61 0.16 0.01 0.72 0.69 0.70 0.53
e
Contrast
2o V0 g < IVO LS )a¥5 8 slajles ply 3 2oy jho LS )aY5 )8 o
FBO vs FB0.75 and FB1.5
P. value 0.11 0.30 0.20 0.21 0.10 0.56 0.60 0.10 0.0006 0.57 0.20 0.35

(P<+0) s s sine OS] glyls il o S e B> (g &S gy > b Sila 2
&b Means with different letters within a column are significantly different (P < 0.05).

1ISAC: Saccharin sodium; 2FB: Ferula badrakema

S ¥V o b5 ldr g (5 pyw SS9l dswl e
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Ot 5 p s egdl (liee 0 3 a5y Y o ol
= 68U maicw oyl odliul 3)90 pobaw (P < +/+0) cély

(P> +1+0) cuslss (1595 sladrgn 95 pyw cwogdl i

09> po slacid galis
e o)l (o 5 L LSl Y ada) oy (35581 S
P b sladzg G ppw olendon glacdplio p oy
ol Jgas ool 50 0 4l sl sl oad aoMS ¥ g
= e o)l g LSt Youd 39 polaw oy JS1U5 45 3



YYV il Y58 0lS adday 5393 19938 51 gy o0 9 5922155

P S las (0 0dj ()jg o) (JEI glaplil g 4BY (59 2 ope 53 s B lo 0ALS b g 9 b LS Yo olS ady) 30 51T Joua
s ¥V o

Table 3- The effect of dietary root powder of the Ferula badrakema with and without sodium saccharin sweetener on the
edible carcass and internal organs (% of live body weight) in broilers on 42 days of age

Y

o jlos (%) ol ot s SogS 039, oS oS dbgme (> g, A . .
Treatments Levels Heart  Liver . Sma_ll Gizzard Abdominal fat  Thighs  Breast Edible

(%) intestine carcass
FUEWIRNIE 0 0.43 2.29 3.16 1.34 1.27 20.07 25.01 65.65
SAC! 0.15 0.40 2.30 3.25 1.35 1.34 20.28 25.26 65.60
é’?ﬁ S sl 002 008 009 0.04 0.09 038 051 0.71
P. value 0.17 0.98 0.49 0.87 0.57 0.71 0.73 0.96
LSyl Y8 0 0.41 2.18 3.24 1.35 1.33 19.95 26.09 66.06
FB? 0.75 0.41 2.29 3.24 1.41 1.20 19.95 24.57 65.25

15 0.42 241 3.15 1.27 1.39 20.63 24.74 65.57
é’?ﬁ S sl 002 009 011 0.05 0.11 047 062 0.87
P. value 0.92 0.25 0.79 0.20 0.44 0.50 0.18 0.80
e )8l LS8 blize ol 3l
SAC FB Interaction effects
0 0 0.41 2.11 3.16 1.38 1.42 20.13 25.22 65.40
0 0.75 0.45 2.32 3.30 1.44 1.02 20.04 24.46 65.93
0 15 0.43 2.45 3.03 1.18 1.37 20.05 25.35 65.61
0.15 0 0.41 2.25 3.31 1.32 1.25 19.77 26.97 66.71
0.15 0.75 0.37 2.26 3.18 1.36 1.37 19.85 24.68 64.57
0.15 1.5 0.41 2.37 3.27 1.35 1.41 21.21 24.14 65.52
(il Hlao cllas
§§.\L,f S 0.01 0.05 0.06 0.03 0.06 0.27 0.36 0.50
P. value 0.42 0.66 0.49 0.18 0.25 0.46 0.26 0.56

Contrast
Juoyd \/A}'/VQ lJ)u\JV9)5 dl.m)lo.:) );‘)_v » M}J)Mw)x\ji)_ﬁ )lo.:)
FBO vs FB0.75 and FB1.5

P. value 0.34 0.10 0.99 0.54 0.33 0.84 0.65 0.67

1ISAC: Saccharin sodium; 2FB: Ferula badrakema

VO g s ()l jho g ol sl Sgygba £ (P <
Lyt 65 Gl S LI L Yopd ada) g oy
YopdolsS asia) 239 9 madw )l (o sless 9 055 P
D9 g Py SpmeelS 65 Ol VL s a5
Py s (e p oS5 V)9 p39 5l o3lisl 5)90 ol
3)90 ol Ll P < /00) 392 3 gne (255 (sladagn (95
O3> Py s e 2 (§ L s s ) odlil
oo On SIS Orizpen (P> +/+0) il (155 (slacng>
> o ]+0) 393 )3 ine mades (p)Blu g LSl V8 gy s
LS Yapd olS ) pgy bliseo obaw (g Jis duylie (P

Bl g LS Yy,8 Cliste zolaw (o (S5 I (pimen

S95 Joine (§ylal BLod dy (j8 p s ppogd] Gl s
o deS sladrgr (9 pyw JoydS clale (P> +/-0)
gobs (P < +/+0) Bl (ialS b Vb olS ady) 3 550
05 oy JsedS i 3 6586 s 02yl Sl ealitl 3,50
e B poen (P> ~/~&) codly b 9? L;Lzzm\_}?
O3 o JoredS i 2 b LSt Yapd 5 s 5L
A2 o b dege guls (P> +/00) cubly b5 slads g
= LS Ygpd g i )bl cilize pglaw (g 15 &S
+0) 392 3 sine (35S Slodrgr (55 e b peedlS 65 Ol
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(Feighner et al., 1987; ccwloa s s slaa ) cible
093 Py 5 S ygl dwl e 501381 ) Tannock et al., 1989
5 5l Glejl @l Lyl addlbs o 1665 sloaz g
2 09> 0yl Lwliel el &5 (Abdelaziz et al., 2011) Ko
cbale Gilel ol gubs 4 asg b oyl cillae wul ord yoge
3l ezl 3,90 o b CoB 1855 (sladrsz 5B pyw yhud
ol Jlesl Yo 5l (S a8 €85 )8 LSt Vi ady) o
8l alS Lie b slaSTy i 5> Sl duul 2929 Ll oo
S g€ 3o 3l dale 3 ot sl 5 sals T e

Bl gt 9 b LS V8 ady pogy cilise oo 556
Jol5 ade » (IGM 419G dgT) onis WJg (o3 5T Jbe o maduo
OONS B Jodo 53 Indaga (S5, ¥V 9 ¥ (s )3 thinS o8
SRBC 55! 40 guwb ol covdas gols 4 v g5 b .cowl o
Tolw o &) e glds S (S b 5T 4 IgM 419G
S slrdzg (o559) YO [y ) midw (p)blw (Brae
= Sia XY 0 e )bl zolaw 5l cpizen i odnlie
ade JS (ool 5l yu5 bl 395 > sxe IgM 419G (o3l 51 s
w2t oyl oMl )90 polaw wl cov  Sie, FY > SRBC
oy ialisl o] yam w40 Cuwi 1y SRBC ade | S o0l
JS ool e B Jodo p onds aoMs ol wlul p (P<:/0)
P Bras goaw ole 1 (S9, 7O (w0 > SRBC 4= 19G 4
S50 (P4 0) cudls 3 gime gl (SIS a5t VS 4y
O iy (Ghy> LS Yo, 60LLS ddu)y 3 o> VO paw oS
2 el 1y 5l gl (a8 sl sy o s 5 gy
Sglds 59, YO o o IGM ale (oo 51 5 (b e
oy 3 LSy Ypd a9 5l odlitul 350 gglaw (P>+/+0)
539 EY e 9 1GM 519G Ltalssl csly 2asS cloasgs
Po o3 M0 oo aS g psboty (P<e/+0) 13,5 )90 0)5
ddy) P9 o)) o gaw g (il L WD V8 4y,
D9 1gM 519G (oL 51 25 opyieS (gl LS Y,8

25U oS i g 0 peelS (55 e g pdS” sl Syl (e
sl oyl a S ol L ol iomen (P < +/00) ¢85 1,8
AU o5 (455 oy S g Sl S5l HDL b (.59
(P> +/:0) €855 18 (talof] 350 (slajloss

SialS esl ol adlas 3 a5t Yo ady) ;s 03958
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=9 HlS 9938l 45" ol esd lo ies (Craig, 1999)
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5 sl ¢ opioren J(Abdelaziz et al., 2011) cwsh ke
e 45" a0 L (Abdelaziz et al., 2011) LS
o oo (Shed 5 4 gl ) P JgpdS g % palS 5
Syl cdlbae ;b Giolel ol b aS wb o ol b ige
L i 31 Jodsdasy ccwl 1 San ialS” ol Jlois] oo e
8l G gl 5 b edgilie 2 () B L it o
o O P MpmelS 65 e (Rl S amd e (Lt s
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Table 5- The effect of dietary root powder of the Ferula badrakema with and without sodium saccharin sweetener on humoral
immune response (logz) in broiler chickens at 35 and 42 days

s O Sin ¥y
35 day 42 day

b )los () zokaw F bl G odpdlgml M olpglssial bl G el M pglSgial
Treatments Levels (%) IgT IgG IgM IgT IgG IgM
PR N 0 1.83 4.22 2.39 1.05P 2.17 111
SAC! 0.15 2.28 4.61 2.33 1.502 2.50 1.00
ke e sl 0.25 0.13 0.19 0.24 0.23 0.19
SEM
P. value 0.07 0.36 0.89 0.004 0.18 0.62
loS)s Yy 8 0 1.58b 3.420 1.83 1.25 1.91° 0.67°
FB? 0.75 2.17% 4,752 2.58 1.25 2.50% 1.00%

15 2.422 5.082 2.67 1.33 2.832 1.502
ke e sl 0.31 0.16 0.23 0.29 0.28 0.23
SEM
P. value 0.02 0.006 0.19 0.86 0.01 0.01
ke o Lo IRAEA Hize <
SAC FB Interaction effects
0 0 1.33P 2.83° 1.50 1.00 1.50° 0.50°
0 0.75 2.00% 4,50 2.50 1.00 2.00% 1.00%
0 15 2.17% 5.332 3.17 1.17 3.002 1.832
0.15 0 1.83%® 4.00® 2.17 1.50 2.33%® 0.83%
0.15 0.75 2.33%® 5.00% 2.67 1.50 2.50% 1.00%
0.15 15 2.662 4,83 2.17 1.50 2.672 1.17%
N 0.18 0.09 0.13 0.17 0.16 0.14
SEM
P. value 0.95 0.27 0.23 0.86 0.14 0.16

e g lio
Contrast
dopd VB g +IVO LS ¥ 9)8 clajlass ply ) oy shio laS)a Vg8 o
FBO vs FB0.75 and FB1.5

P. value 0.76 0.49 1.00 0.01 0.13 0.17

(P<L0) a3 ine BMS] (glyls il goi S e By gl 8 5t o 55 by Sile &P
&b Means with different letters within a column are significantly different (P < 0.05).

ISAC: Saccharin sodium; 2FB: Ferula badrakema

=5 -(Cook and Samman, 1996) wgds oo 0855 ds] e
By ol SIS gyl Ll 550 S 5 5 1 K00
o b g e Jate pesd] 4 W53 0 (153 3l ag ST
AJgi el o )0 g ol (el i )55 9o g ()
.(Div-Salaar et al., 2008) 15,5 o (63b 5]

P9 2 S92 SASga g Joib SluS 5 45 39500 (LS
oS ol a1 T b izmen g L Vg8 olS ay
Eg—eme Lyiuli3l s Ylazs) .l 005 o] i o985 ey
dub)ab Jel IgM 9 IgG ‘_ngu;.b_:?lfsw‘ ul)_,w 9 d)brj
&l 5 385992 ¢ J58 jl (8 lin S92 (590 oo
el Sl 1

ddyy pPgr Spas (S g pol adlae @l 4 w2 L
219G 5 ool 5l gazme Jals8l sl LSty YyudolS
Gillae ol (pl A3)5 (UbgS sldr g (93 5o )8 sl JglS
.(Acamovic and Brooker, 2005) cusl S'gp g zogelST aisl b
O-See il (alS sl il a5 65,8 ()15 laice
Sy dgate ) (g5 Sz gr Jlhgegn 5 Jshe szl cul
L s Syl ) (ot (i A1 o L]l
AcamoVvic ) susl sl Seae 1l 5y pales ply o BG,
.(and Brooker, 2005
S5 (g8 dlge (sol> ey VS olS Al & a9 L
el (WIVY g YAV cYOINY 5y 4) (s T el
Csl cgo 395 2Ly Sl oo Sl b Ol 5 ol o o
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Table 6- The effect of dietary root powder of the Ferula badrakema with and without sodium saccharin sweetener on the
economic indicators of the broiler chicks

P Shes g L i o - o ol sls
oz sy IS 98 3 ol el oL S So g sl S anze Wy (ol pa3ls
U9 &0) .
ooy (20) (b arss) (Jbyfazg2) 0335 0139 (Jbyfa>s2) (Jy) o355 9 S okS b))
Treatments (%) Income from . The cost of feed to European
Feed cost hick | Gross profit d Kil ducti
(Rials) chicken sales (Rials) produce one kilogram Production
(Rials) of live weight (Rials)  Efficiency Index
PO 0 641529° 922688° 281159 291347 267.57°
SAC! 0.15 692605° 9798462 287241 296534 297.13¢2
‘S";\;‘ Some sl 8532.37 7474.09 7897.83 2736.60 7.35
P. value <.0001 <.0001 0.59 0.19 0.008
R, 0 656202° 936178 279977 293983 269.28
o0 0.75 663218 960016 296798 289716 295.14
FB? 1.5 6817822 957606 275825 298121 282.63
g:"\;‘ Some sl 6033.30 9153.86 9672.82 3354.09 9.00
P. value 0.01 0.15 0.29 0.22 0.14
s s LS Y iz
SAC FB Interaction effects
0 0 640305° 918205 277900 292222 261.59
0 0.75 640869° 929041 288172 289066 270.37
0 1.5 643413° 920818 277405 292751 270.74
0.15 0 672098 954152 282054 295744 276.96
0.15 0.75 6855672 990991 305424 290366 319.91
0.15 15 7201512 994395 274244 303492 294.53
SEM 8532.37 12945.51 13679.44 4743.40 12.73
P. value 0.04 0.34 0.75 0.59 0.39
Contrast
2o M0 g < IVO LS )aYg8 slajless plp 3 80 jho LS )aY5 )8 jlas
FBO vs FB0.75 and FB1.5
P. value 0.88 0.51 0.67 0.77 0.45

(P <10 diman Iy gxe M (il caiidl o5 S yide By (lyld 45 gt lﬁd)ﬁi}lﬁﬁa-b

&b Means with different letters within a column are significantly different (P < 0.05).

ISAC: Saccharin sodium; 2FB: Ferula badrakema
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