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Quality characteristics of Halal chicken sausages prepared with biji powder
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Abstract To meet the needs of Muslim consumers, sausages were

repared using Halal-certified chicken thighs and

different amounts of biji powder (0, 20, 30, 40, and 50%), and then the properties of the sausages were compared. As
the biji powder levels increased, both the moisture content and the pH of the sausages significantly decreased, whereas
their fiber content increased. As the biji powder levels increased, the free radical scavenging effect (DPPH, ABTS) and
water holding capacity also increased, and the textural properties also improved. When Muslim consumers evaluated the
sensory attributes of the sausages prepared in this experiment and those currently on the market, the ones prepared in this
experiment were preferred over the market products. Based on the above results, chicken sausage for Muslim consumers
could be successfully produced, and their overall quality and antioxidant effects could be improved by the addition of biji

powder (up to 30%).
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Table 1. Focus group interview results to develop processed meat products for Indonesian Muslim consumers

Question

Answers

Images of processed meat  * hygienically prepared products
products manufactured * looks delicious and wants to eat
in Korea

want to eat but can't easily consume

Traditional food related to K-wave such as dumplings

The Products want to consume * Complex seasoned foods containing meat ingredients
among Korean processed ¢ Ham and sausages often used in Korean home cooking
meat products  Chicken products such as chicken breast used for weight control (for diet)
* Products promoted by K-wave celebrities and influencers

Points to note about choosing * Whether or not included pork in food ingredients.
the Korean Food Products ¢ Fear of cross-contamination with ingredients origin from pork in processing facilities.

Key considerations about ¢ Prohibition of cross-contamination of haram ingredients in product manufacturing facilities
developing Korean food ¢ The use of religiously prohibited ingredients in food products ingredients
for Indonesian « strong flavored Indonesian food products compared to general Korean food products

* Many Indonesians are price-sensitive when choosing food, and generally tend to choose low-priced or average-

Key considerations when priced products.

choosing food products as

. have begun to emerge.
an Indonesians & g

* Recently, criteria for product selection other than price, such as health, diet, sustainability, and vegetarianism,

At present, there is a growing demand for vegetarianism in Indonesia.
it is expected that various and clear criteria in food products selection will be presented.

Indonesian thinking on food
products fortified with

functionality products will be have a high price.

Currently, the demand for health, well-being, and health functional products is increasing.

« having Willingness to purchase unless the taste is different from the product being consumed

* Price is a key consideration for food products choices

« Currently, in the Indonesian market, there is not a wide variety of functional food products, so functional

» Women’s interest in functional products is high.
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Table 2. Moisture and fiber content of chicken sausage with
different amount of biji powder

Samples" Moisture (%) Fiber (g/100 g)
S BJO 78.32+0.09° 0.00

S BJ20 742341 30° 2.10

S BJ30 73.72+1.52° 3.36

S BJ40 70.13+£0.96¢ 5.04

S BJ 50 67.16£0.16" 7.14

US BJ 0: Chicken sausage without biji powder, S BJ 20: Chicken
sausage with 20% biji powder, S BJ 30: Chicken sausage with 30%
biji powder, S BJ 40: Chicken sausage with 40% biji powder, S _BJ
50: Chicken sausage with 50% biji powder. ?All values are means of
triplicate determinations=SD (n=3). Different letters (a-c) indicate
significant differences between values in the same row according to
Duncan’s multiple range test (P<0.05). ns means no significance.
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Table 3. Chemical and color properties of chicken sausage with different amount of biji powder

; ; Color value
Samples" Water ho(l)du;)g})capacny pH
(%) L* a* b*

S BJO 13.43+0.35" 6.63+0.06" 70.06+0.04* 4.35+0.04™ 16.10+0.04°
S_BJ20 15.62+0.63° 6.41+0.02° 68.87+0.15° 4.51+0.14 17.60+0.10¢
S_BJ30 13.11%1.17° 6.33+0.03° 67.36+0.26° 4.74+0.03 19.20+0.10°
S_BJ 40 8.42+1.10° 6.18+0.01¢ 66.70£0.09* 4.47+0.04 20.57+0.47°
S_BJ 50 8.35+1.59° 6.12+0.01° 66.09+0.29° 4.42+0.31 21.60+0.22°

DS BJ 0: Chicken sausage without biji powder, S BJ 20: Chicken sausage with 20% biji powder, S_BJ 30: Chicken sausage with 30% biji
powder, S_BJ 40: Chicken sausage with 40% biji powder, S_BJ 50: Chicken sausage with 50% biji powder. PAll values are means of triplicate
determinations+SD (n=3). *Different letters (a-c) indicate significant differences between values in the same row according to Duncan’s multiple

range test (P<0.05). ns means no significance.
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2] 717t siglel] pHol F3S mzl ZAojzkal Basisitt. o]
o} o] H7HE AAe] pHE A3 T AF] pH/t FFS W
7] wjiZoll, £ AFelMw B B2 A pHe| FFo= 7t
goll we} Al5e] pH7F 7H4dh Zle® Bt

HIX| B2 H7I2E Hilg HOl2lY 2AX|e] Mz H5]

HIA B AbEE 2R goeld 2AX]9] Ales Table
33k Pk AAIA 9] Wie diEzEe] 70.062% 7P EA e

om, Bz B Hrhge] mEt fejHoR ashe AEdS
BIthp<0.05). AAEE 435-4.742] WE A 87§94 2
o17F Yl (p>0.05), FAMEE thxTol 161002 7P Wk
3, \R] B Akl wet folFoe® Frlste] S BJ 5001
216002 7 =2 3E UERITHp<0.05). SAIES] M2 o
R o2 woFaoe] A FAEHH SR A ke
S-S W=t (Pietrasiks} Duda, 2000), AW geko] 7hae W=
A7) TS F7MZITHChoe?t Kim, 2019).
7o) Aol mX= Fd} Bste] Leeot Kim(2016) I

B of ¢
to }

u

S_BJO S_BJ 20 S_BJ 30 S_BJ 40 S_BJ 50

Fig. 1. Appearance of chicken sausage with different amount of
biji powder. S_BJ 0: Chicken sausage without biji powder, S_BJ 20:
Chicken sausage with 20% biji powder, S _BJ 30: Chicken sausage
with 30% biji powder, S _BJ 40: Chicken sausage with 40% biji
powder, S _BJ 50: Chicken sausage with 50% biji powder.

A BT ko] S/1EE ANA Y] Wrrt hAsta AAn
o} A= Zr71ERrtar HaEt o™, Cha (202002 23
A5 Tg H7EeE A AN Y] HEIE WolR| . A
FAT7E FoliEl, ol 2 AEA Wilo] U4 AYH=
HHollA mlolorE vk Al dsl vkE, 7iRE] 2 A4 WA
W] dojitr] wiZolgtal A%t} Noriham 5(2006) H]
A B H7E 23] AAA A HEe FNEE Frkskal A
Ao = sG], 284 o] 718 hemed &7t 34
F o, gz ZUbe HA| BT FIRExo|E A
918k Zlojgtal Bl B Ao Algg vjz] Eake] A
= L* Zko] 8032, a* %tol 2.82, b* ko] 21.698 ZH AL
, WA A3 AR Y] Ae] Wl 53] FAme] FUhe H]
| T AAe] Mol S wRl FeE B 4 itk

N

SR FE29| st 5o

HIZ] 2 Arbs 2ee goield AR F5E¢] DPPH
o)z 2753 ABTS 2t &A% ZH2t Fig 29 o) o
279 DPPH 7 £27%5E 0.06mg AA eq/gl 2 7P Bk
om, ¥x] B AR dERFET foHoR B AATS
HRATH0.10-0.12 mg AA eg/g). 53] ¥R B 202} 30% H7E
Zlls Fol4 oIzt (e, 40% o H7F Al Fo14 57t
E Uehdlo] bz div] of 2] =2 Fe BEATHp<0.05). ¥
A F4 #Ae] DPPH o]z dtshs-2 020 mg AA eq/gS 2
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Fig. 2. DPPH (A) and ABTS (B) radical scavenging activity of
chicken sausage with different amount of biji powder. S BJO:
Chicken sausage without biji powder, S BJ20: Chicken sausage
with 20% biji powder, S BJ30: Chicken sausage with 30% biji
powder, S BJ40: Chicken sausage with 40% biji powder, S BJ50:
Chicken sausage with 50% biji powder, BP: biji powder.

E7) gz vlA] B HriRke] USRS AlFe] daksEA
TS Z71e Ao® Btk Limddt Jin 2021y & WX
o5 Hr1e ¥ A Geute] DPPH tjdirisol TR
HA7REA 1020% B% o A YeElgtia 92, Kims
Lee (2007)= FEoldel F7igo] S71dss F4, vA % &
59 gz 27%0] Eoltky &9, Parks} Kim (2019)&
oty 9 B 7} £A1R19] DPPH S|z 27%o] s
o} quljo)d SUIEIGE olE ol AR T o)aZEE A
o] DPPH itz &AES vepdtia Husiy 2 J49 4
e} fAkek AaE UERT

Fig. 2BollA tiZ&te] ABTS |z 752 021 mg AA eq/
g0 2 7P Wgkom vz EY H e TRt f9350
2 5 2A%E 23E, ol x| B &A9] ABTS ZH
LAEATE 042mg AA eq/gl B UIZXFRY 7] oz H
oJuf, HIA] i kel mE {27 Wshs gtk Seo (2014)
T HA] FEE HrlEke] TS =544 ABTS it
Z 2rFo] Eolritial sl vixe] sRkslayts Bast b Qlok

7o) =8 ksl B2 o]AZEHEH B-conglycinin, glycinin,
1 9] chlorogenic acid, cinnamic, ferulic, gentisic acid 5<] TF¥
3 FHl Aol thLim Jin, 2021). I & o|AZTHEL Fo] FQ
AEoZ A AJefollA] tlF-Eo] genistein, daidzein, glycitin 5
o] Mg FHE ESAlst=), olaFeEe sl A
gzt 2A%S zhetk FtHLim 5, 2008). HIAlE FHE A
Zshe oA WSk FAER, Fo 99 84 9ud,
A Fol AT FEEY FHE olEEY 2”dE °F 20%
o] e Ahg RSk AL olAFEE o 8% %

LA ox

T goltk By ESJXTHON, 2004). Bae 5(1997) F, %
9 FRENEZ] o|AZHE Y istay &4 A o|aE
22 ke TR SF, HIA|, T eolgkal BAEIlA, Nile &
(20202 H]A|9] o&e FEEH o|AZTFE-S FF3t DPPH
grZaAGE S 58 A ARl 38 Aolg B
o tiFe} UiF FAkE 2% kst gt gle 7154 AlEo
23l BAsiGi) olgst AFAYER nFo] £ o, ¥]x] 2%
2 ksl o] lom AFE AR Al ik 2 AEY) &
sl g4 £ Zrtele A0 ® Wtk Cheong (2018)2 H]
A7 HE4Y EulF A8 o AgelA AuR] Hubg
I FEFEo] 7 Al FUZAAGNE Sk siGl=t,
ol Fio] sl AR BE TS PPAT|E Aol B
gk B Qik B AN T vx] B o] IS it
st o] FrtER o, Hybgel vdEste] folH F7pF o
ERA] 2 olfi= AR FEEY 9 HaEo] 7HAs]
WEoZ B 4 QUrh B3 vX] 2TE HUbeHA @2 gz
Mx BFuZ ATl Yeltstd ole &AX AR Al ¥t
H Az RE A F4AEsHAIQl butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT)2] §akel 7oz FZ=Hrt}

2AX[e] =Xz 84

H|x) B ke dEish goeld AR 237 54
Table 49 AABIATE. SAIFL] AL 2)52] A, H7HE2
5, FEIE, AW 3 5ol uet gEn, stk e
iz dwA Fmo| mEM = A E4do] Wt 5 it
(Moon &, 2001). °l2]eh Wsk= FAER1 @o] 7ix= Hap
g, 8", 43}, dAzke] Fa 53 Bl glon, Aol
2 ket A9 249 ARy ASEA JFe mA £
AUTHChoi 5, 2007). A7 54 5 A= SAIF Wi vzt
71350 FFE mAE 7P $238 Q47 (Chamberset Bowers,
1993), AZ&gF BIX] % H7F 2AIR 9] HE= 409,840-769,210
N/ M2 et o, thxe] AE7) 409,840 N/mP2 7t
& Gdth v BY AUES Yxaht f9H0R w9y,
H|R] B Hrhege et Are fold oz Fsisletl, 53
HIA] 28 40% H7RERE AE7F A STkt 50% H7kE
(S_BJ 50014 769,210 N/m*2 7% =4 JEFTHp<0.05). &
Ao ALgE H|x] Be] RG] Auldom vrof x|
) o] AyslHA AR AErt FolRl FoE Ho
At} AFol| AujE3 Y= Halal €15 H327] 2A1A(Pro_1-3)
o] ATE 266,678-896,654 Nm'O.E A|E ZH wet Axrt
wj¢- ohdsiAl S =AU

H|x] B2S H718 F4(Choi 5, 2018), 21"HShin} Lee,
2002) HE3F MR 7R Hobge] oEFH o R Arrt FeHvhaL
stom, AR olF o Bog H VAU ParkZ Kim,
2019), S H7F Al Z(Hyun 5, 2019) 37kl ulg} 4
Ae] ZBmrt el e S8kl BRIt Yadav 5(2018)
o Wi FERAES AU §a] AR Aol
1&o] F715kl wel AR Axrt Frtel Aolidfe] &
I {3l wel SAFe] A7 BAo] e \ME & Aot
3 B33, Viuda-Martos 52010y Q#12] 2oldf 2717}
2AA ] AEE F7RIZITA S, ol Adh dAe] AR
S8 f8 duE Alzde] s1dagS S8 Aol AeE
7] wjiFolgta Byt B Ad Aol FARE A3E e
o 22 Joo 5(2019)9] WA H7F =5 sfEle] Aert tiE
ol Hlste] H1A] 30% H7kEo] F 14% 7HAsIlen, ol H

iy

juy

=

—
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Table 4. Texture properties of chicken sausage with different amount of biji powder and three commercial Halal chicken sausage

Texture properties”?’
Samples”
Hardness (N/m?) Adhesiveness Cohesiveness Springiness Chewiness
S_BJO 409,840+3,034° 19.85+1.87° 0.19+0.02"™ 1.2940.07™ 1021.15+50.52°
S_BJ20 435,925+5,642¢ 44.38+7.23° 0.23+0.03 1.29+0.19 1327.51£322.36"
S_BJ30 448,460+3,393¢ 26.59+5.79" 0.20+0.05 1.2240.09 1128.90+324.92"
S_BJ40 554,914+11,483° 7.64+0.88° 0.22+0.03 1.16+0.05 1418.50+179.77°
S_BJ 50 769,210+5,997° 3.77£3.48° 0.22+0.01 1.20+0.04 2068.96+43.46"
Pro 1 266,678+9,432 76.19+7.81 0.73+0.01 0.91£0.01 1798.06+61.65
Pro 2 514,905+6,243 24.23+1.62 0.58+0.01 0.92+0.01 2818.30+97.02
Pro 3 896,654+12,624 129.61+39.27 0.61+0.05 1.18+0.17 6667.46+1366.51

"'S BJ 0: Chicken sausage without biji powder, S _BJ 20: Chicken sausage with 20% biji powder, S_BJ 30: Chicken sausage with 30% biji
powder, S BJ 40: Chicken sausage with 40% biji powder, S BJ 50: Chicken sausage with 50% biji powder. Pro_1: Commercial chicken sausage
certified by Halal (SAM PARDISE), Pro_2: Commercial chicken sausage certified by Halal (ROSE BRAND), Pro_3: Commercial chicken sausage
certified by Halal (Halal Brothers). ?All values are means of triplicate determinationstSD (n=3). PDifferent letters (a-d) indicate significant
differences between values in the same row according to Duncan’s multiple range test (P<0.05). ns means no significance.

Table 5. Sensory properties of three chicken sausage with different amount of biji powder and two commercial Halal chicken sausage

Samples” Appearance Flavor Taste ]\;[r(:)ll;t:&ﬁ? prce);:;ﬁ::e
S BJO 5.00+1.68™ 5.83+0.99* 6.03£1.25° 5.80+0.92* 6.00+1.34*
S BJ20 4.83+1.58 4.77+1.50° 5.17£1.37% 5.40+0.93%® 4.83+1.18°
S BJ30 4.97+1.67 5.10£1.77° 5.70+1.29% 5.20£1.56® 5.57+1.04%
Pro 1 4.17+1.26 4.63+0.96° 4.60+1.35% 4.13+1.38¢ 4.2441.36°
Pro 2 497125 4.60+1.16" 4.40+1.65° 4.87+1.48" 427+091°

S BJ 0: Chicken sausage without biji powder, S BJ 20: Chicken sausage with 20% biji powder, S_BJ 30: Chicken sausage with 30% biji powder.
Pro_1: Commercial chicken sausage certified by Halal (SAM PARDISE), Pro 2: Commercial chicken sausage certified by Halal (ROSE BRAND).
All values are means of triplicate determinations=SD (n=3). Different letters (a-d) indicate significant differences between values in the same row
according to Duncan’s multiple range test (P<0.05). ns means no significance.

Aol FHrE F2 i TR FEE HoldRE st A=
7t olstial BsidEd ol B dAttels tEA FESE
o] E& AUIAE AP HEOE HITh

HAAS tizTo] 1985529 S BJ 200] 44382 7Hg =%
3, S BJI 500] 3.772 7V SUTH 20% H7RES AlLEZE W]
A A7kl F7IRt wt foHoR hske dIE v
ERATHp<0.05). T8k, AlAIEe] A2 =4 A3} 24.23-129.612
HAAZ AFE d2Ao] & Aol& Rt ol es 8 AUt
Fol] FTTHEFE AR FFdo] HAE A o H (Park®t Kim,
2019), & ® 7P A=l uwpel AR G feHQl
ztol7F QIthe B % THLee E, 2004).

AL "X B2 H7F AEE 0.19-0229] HEE BE A
EZF FoARl AolE HolA] UL (p>0.05), AAFZ 0.58-0.73
o] R Jeht HIX] B H7F AR EY E94T @
AAFES] 091-1.182] G oW, HIRED M7 FE= 1.16-1.29
o] WE MR E¢ Hrhgel mE FoH<l AolE UERRA|
RITHp>0.05). Lee 5(2008)= FEAZ x| B 7ol =
Vg ARG At FHo, S vEde AE
TFZhl frelZel xpo]E HolA] @ktiy B ysiyTh

AL 24 EFS AE & Jde U= vee 42 s
£ nero 2 Allshk= ZholtkShin 5, 2021). Huang 5(2011) 2
ol A7 Al T2 ARG Arrt FTlskEA FAEE 2
o] F7KA sl B AFdME M8 A= Ak

Ao R F71sIATHp<0.05). 531, S_BJ 50 A=e] 739 2068.96
o2 gzerch oF ) 7t Z7HE RS YR 2 Ao
Al deoldaE Eee vX B Hrte AR A 4
AERE G vH A Aret JIAS TV AR
AztElm A 8718 A AAasg SR gEAA &
o]HQl Aol7F JEREA] Egto B vix] ko] H-g HIk=
AR 9] A A ERS & F US FoE A7

HIX| 22 7t =2lst SOl 2AX[e] 254

H|A] B HrbES 2Ee griEdt AR ARIE XA
o] #5AA A= Table 590 VERTE S¢tog2 AFEE A
Fo A3 FejE Hriet o FEoAA BE AETS 4.17-5.00
o] W= A Ayt B AAE] Fo)Hd olE HolX
RITHp>0.05). F& o] 5832F 7PF Ekom AAlEe
4.60-4.63°2 e Tl YA AIEZE 239l AolE
HATHp<0.05). 9+ tl=3 S BJ 300] 42 6.03, 57022 7}
A=A B7AEA, Pro 27} 44008 7P W HEE ATk
217ke v]x] B8 H7Eo] 5.20-5.80, AlAIETO] 4.13-48702
HERF o]l zfelE BAthp<0.05). ole HIAETE AlS
o] 30% FE7HA H7tsHA BRI aag gkek Qe I
" Aol 7IZ=E &2l o= Az HNHAER Vsks
=23 S BJ 300] ZHzE 6.002 5572 78 =kom, AlAE
L 4244272 VYEFSTH Lee®t Kim (2016)S Ao dH-2 H
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