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Development of Yogurt Added with Almond, Corn, and
Hibiscus as the Natural Additives

Yeon-Su Jeong and Sin-Young Park’

Department of Animal Resource Science, Kongju National University

Abstract

This study was investigated to the quality properties of yogurt added with natural
additives (almond, corn, and hibiscus). The pH of all natural additives added samples
was significantly lower than the control sample (p<0.05). The lightness of the corn
added samples was significantly higher than the control sample (p<0.05). The redness
of almond and corn samples were shown increase tendency with increasing almond
and corn contents; the hibiscus samples was shown significantly higher than the
almond and corn samples (p<0.05). The yellowness of the almond and hibiscus
samples were shown significantly lower than the control sample (p<0.05), however,
the corn samples was shown significantly higher than the control sample (p<0.05).
In the sensory evaluation, overall traits of almond with 3%, corn with 9%, and
hibiscus with 8% samples were shown higher score compared the control sample.
These results showed that the yogurt added with almond, corn, and hibiscus was
decreased pH and affected yogurt color. Considering the sensory evaluation results,
we deduced appropriate added amounts when the almond, corn, and hibiscus added
to the yogurt.
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QAEE 9§ EL AI90] SATL Helo] Alule} B60) miS BN BE $AE0R,
HZ27Y(CODEX STAND A-11)°22 Hol= vi2E= 79l Lacrobacillus bulgaricus®} Strep-
tococcus thermophilusZ WAANAA UE= 331 FAEC|H, AN HIEA] AoRQlE ATE|R
EAsfoF gttal wof Qltk. 8 AEoj= A 7]do] He 979 I fAE Al -JOH lactic
acid, peptone, peptide 59] 9-8-520] Ao} Q-9 HT} 7 7}X|7} 945k, 9 olst
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ASHERRE aHfolal =53 Frleh vt W7 s 7L
2AtHSeo and Lee, 2007). F £HAHE9] Q0] 284 24
E AF M S 9 98 718 =ole A {5t of
Yzt ikl I 5 22 ABeEdo] sk /AEE A
o= AR olof w2 Avso] APEHT QrHYang and
Choi, 2021). 12t oF&7HA] 3h=9] LafAIE APdell= Bl
et TS Fofet AR H7] EE AXo|EE, 7I54E A
d HA7HES E83 9AES /T 28Ut itk
OFEE(Prunus dulcise EHXEE $2] 7)Ao E3p&ol 4
A A3t ool 83t Q= 59 A8 7HAL &
Rt ofe}, AlFof EEUS o 1A TS Fojoles &
7} QIeHChen er al, 2005). T3t R AES} $7 o]&3k= 7|5
Jo] =& ANFEA, 572 AATe] R AEC odAo]x] kA
ol-g&d 4 it
S5 (Zea mayse ETHOIAN FEES Fok= d =Qsh
glucose-1-phosphate, ADPG2} UDPGE T/dol= 849 &
/go] Wol HEQ| F2o] A2 thil Ahg, 2= 9 g 5ol B
o] ZAxo] Tito] a1 7|E/do] =2 AHoE UTA UtKYu
et al, 2023). T3t 291583} B/ € LHlE AlA 237t
U AR, & AE EEI opo|AT Y, AR 5 TRAE
O 2 HofolA E8E 1 Q7] wizel AA FHEEAY 28 7t
A7h el & Stk

SIHIAANHibiscus sabdariffa L.)e E2tE0|ER, QHEA]
oid, thgs, 714k} 22 ARdde Ald ARE0] Bol 3
Flo] 9= Aoz I#A QltiPark and Lee, 2019). E3H EUA
of, 9 AR 83}, 4kt 2 59 7154 2t e 2ol
H(Hirunpanich et al,. 2006), A& HAT £ Q= LA ZH
TRt A771674 A8 &85 glouz QAEE ERo) 4t
tlE AYaL 17| thize] 8AES] thet HA H7He=AY] 284
o] Erty TohEch
mebA 2 Ak 8AE UE A HARTFERA o 2L, &5,
S|RIAALE H7RE QAEE A Folal, F4 B4 S5 &

Aol it HAHB| B8 APYS WekkaA Sk

ook

HE U

o
MANMIIE 88 QHE HE
HAH7HES 71t 8AE AR Al 1Ll 8AE AEFE 10
mL} AA HF7HE]] oR2E B3, 6, 9% A3, A6, A9), &5
(3, 6, 9%; C3, C6, C9), SIHIAAA 55N(4, 8, 12%; H4,
H8, H12)E ZZ 7Ist H, 36C9] 22(SWB-30T, JSR,
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PH 53
pHe AE4 g& AFsl] 75 16 mLet E3d6to] ultra
turrax (HMZ-20DN, Pooglim Tech, Korea)E AR&51248,000
rpmollA 127 #3483 & {285 pH meter (Model S220,
Mettler-Toledo, Switzerland)E ARESHo] &7451ch

M 29

A 242 AMAA(CR-10, Minolta, Japan)E o}&3lo] 274814
onj, Ml BFMS W HE HIKHL197.83, a:-0.43,
b:0.98)% o239t =W Wk FNE Iz 77t
Lightness (L), Redness (2), Yellowness (b)& YERIT

H#5GL
A7 A7 8AE BEE Ik £9 1199 Hd
¢s sl 24 AmEE  Q¥Happearance), XA
(texture), F|(flavor), ©]F(off-flavor), At=(acidity), G
(taste), AAA 7| =(overall-acceptance)s H7I5IH.0H, Z+
7] =] disf 104 A=Ho = Bt o, 082 7
okt F4Z Ve, 1082 7P 9t A Uehd Ao

2 sl

]

Sz
49| Atk HATF 38] oo HEATS Aol B

t}. o]& EAA7 =279 SAS (version 9.4 for window, SAS
Institue, USA)E ol&sto] AHE Baiglal ESHAR YEle
™, ANOVA, Duncan's multiple range test® 2722 £40] o
3 95% =2 =2 §2HQ1 A7t YU=AE HEOFUTH(0.05).
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pH

T8 Q7B AFC B9, IH T Akt A0 |let 579
Atn| gAJo] EXJoItKim et al, 2016). EZF f4kEo] S4]H
2t 8AEQ] pHE Role £40] Joug, pHe 8AE9)
£4 49 %23 Ar F spioltiPark er al, 2016). wEtA
TR HAFEES 7R Ea 84 E9 pH S48 AAsIl
on, 34 A= Fig. 19] Uit ol2EE VRN IEIEE
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Treatment

Fig. 1. pH of yogurt added with almond, corn, and hibiscus as
the natural additives. **means on the same bar with
different letters are significantly different (p<0.05).

I SR TS VIS IS 5SS BF ol Bis) 794
o7 e pH ke YERHOUH(p(0.05), OFEES H7Ist AIE O
5 1 &54E 7R AE OF Tlle 5232 Alo)7t il
o}, SHIAAAE 71 ME IFE2 o] HoiA folxo
2 92 kS WP o m(p{0.05), Hé+= H8ZH H120] HIs) 52
2o ko 7R LERATHp(0.05). °J2f3t 2if= HAWIES
A9 2 AR QIet PRl A o= Wk, ofZES} 4=
T RS S7HI7IHERE 84 ES] pHolle & Xjel& Ho|
A = A0E AlgH. SH|IAAAE pHIF Hie B2 242
24 J=H|(Egg ensperger and Walker, 1996), 3|H|AAA
£ &83 2189 7% pH7t ARl B Hf glow, SjH|A
AL o] 371l wet pH7F AR SlGiH. o[ AA
2 dkgo] F71gto]| whet tix<tof] vl fojFo® W2 pHE B
Fom, slH|AAA Fleko]| wet AT 7l {2l AleolE
Holw pH7} A4S}, E3E s[H|AA A0 ThEFe] f7]4lo]
el ol pHZE Wi Rob s|H|AAA AS] AHE- pH
2.37-2.75 =0 I™(Kim, 2017), OJ={gt SHIAAA 1159 2
pHe= A& pHoll Jaks & ZA°E AEE, o|4d 7= 9
o AE2] pH7t Woldl Ayl 24 47t 372 E(Hwang er al,
2013)9} 24 7} A7]E(Shin er al, 2017)9] A3e}t 5U5HA
o}, 28y AgATeks AoloHl £ AollAls SHIAAAE 8,
12% 71t Agje] pH7F 4% Ae]7t9] pHECH #A4] YeRdtt.
weta] SJHIAAAS] M7= @ AES] pHE YAk WA=
FR A = Aoz Azt E3E g fARECIA pH 24
2 Ao A & A3dE XY=, oF pH 3.590 7Pkes
& fAFO] 2 A vepdtty g4 QUoKShin er al,
1994). webA HAAF7FES H7IRE B MESo] tixto] Hls)
A B2 pHE YeRHon g Alwrh W2 AAM7ES &2 8
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AES Haadil ikt o] E2Z @ s A A T
T, 53] S5 B2 oREEe} S| A2lHEo] vl

chRt AAWIRES Wk B aAEe) M 24 dv
Y 54 A Fig 20 YeRich W= 5% F%, ofmcg
AR AEIEE F A3 BETo §o129) Kjolg HolA]
UK, AGTH AOL: thET} limsle] ROlHOE Ve g B
THp(0.05). 8445 A7 AIBTEL Tzl v]s) fojxle
2 22 ZhS URRIOM(X0.05), C6% 9= C39] ]3] 914
0 e g RAKp(0.05). SHAALNS Bt HEIFE
gz} wlmste] §OH 0 Lo ghe LhIH(p(0.05). HI2
= HA4S} Heol W3] e gk BATHp(0.05)

ofEC MBI BE 24 A olEE 559 Wiv} W
7L 2 SHo] AAEY BES PR A0 AR,
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wisjo] Wl Yol AT Hyirh slHlAAA A 18]
Fike SjlAL o] B00] HO Mzo] e we oz
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Treatment
Fig. 2. Lightness of yogurt added with almond, corn, and
hibiscus as the natural additives. ““means on the same
bar with different letters are significantly different
(p<0.05).
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A= Aoz By vl QtiHyun er a/, 2008; Yu et al,
2017). E3t SHIAAAT H7RRE oM E 2 AFETe} AL
SHA SIB|AAAE H7IRE Ao SlHIAAA 7IRE0] 5
7Hotol| w} QFEAJoRd 9] A4x0] Jlgfo] zobA kvt Robsltt
o B gk vk QltiLee er al,2023). ol2fdt AE v|Fo] B
o, AAF7HE] &8> 3AES] Hxo Foufet HetE UEhl
ong WAL MTE EAS FoA HHY i Yei= 2%
A7t HlES Y 280t okl weE.

HME

Fig. 30l ohfet AAAHEES A7Ist 2Ha 8AES] AHAx
SRANE Vet A97ES 7R BE S O Yz
T} vt FHoR =2 ghE UERITHp<0.05). OFRES
A7t ME I S AR S 52 ARl 371
42 AL glo] §ojHog ol AL oIg 4= it
(7€0.05). BHAALE H7IRE AE IFS oFEES} SRt
< AR S OFEET F9408 w2 3 HyloH, 5]y
AAX AE TOF o= HAS H82 192 Ql &o)7h §iiARt
H12= H4eh H83t laelo] RolHom W g3 Yt
(p€0.05). SIHIAAAE 7Kt ME 159 49, H127F H4St
H8Ol HIaA] R o2 whe 1S Hel A2, SH|AFAA Fie]
H7Vgo] S7FEE Aeh AAolA A2 A4S vehdol wlet
A7} RO 7kS LERR Ao g AZtE) B Ardne} At
HA slHAAA BES H718E S ARSE Parkd Lee(2019)
£ SHIAFAL H7lRFo] Z7Kgl wet 4Tt Sbetltkal of
o] B =479} Aot Al Bt vl Qlrt. o]t Aol
A Uehle 2419 B9, 557t oSS wrt F71skal

Redness

Con A3 A6 A9 C3 C6 c9 H4 H8 HI12

Treatment
Fig. 3. Redness of yogurt added with almond, corn, and hibiscus

as the natural additives. *"means on the same bar with
different letters are significantly different (p<0.05).
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Apgzio] gk LA QlckPark er al, 2021). v 3]
B2 Wrlgol Z7Kel wtet st B71ele] o e
w7 go] wret Hajo] 4w o Amsch

I
tlet AARIEES W U s Pk 4T
Fig. 4] UEhilch, Q7125 /R 185 5 olees
7R A 282 279} vmste] fOJH0E e ghe HYA
¥ oREES AR AE IF 719 folHel Aol ¥ 4 glglk
(p(O.05). 855 H7RE A 5L 270} vlwslel §o2
08 B8 P ey, Wkl 184S P gol
oMz S BRI 4 UAHA0.05). SHAALE 7 412

Fo tharet vlmsle] RolHoE e g Relw, AR
o] Z7RISE FHE g Wobli AFL Mol e T
% Slgich. & Aol R AR, Ao S4SHEe
7KeF Hyun 5008) £ S45230) A71ego] 2713l ntet
P} Z7STH Sto] B 2 2nte FUG AR Bag
5 QI et 2 Aol A AR, SHAAAS B2h
3 94 SRS AXF Lee S(021)2 SHIAAAY BTt Z7}
P2 G4 S0 PUTI} Z7RIL Slof £ A7dne 4
ofgt AllE R} itk oleid Aol £ Aol Az
RAE] 49, AybHOR WAL w3 97| o] FuliAe
2o P BT AU 2O 24 ARIGS W, B
7h e Aughe oA e Aoz Az,

H
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fuk Ul

ot AAQHESS IR 48 8 AES] #ewrt 2de
Table 10 Vet 934 H7Happerance)ollAl OF=E A&

F 5 AL tixe} Hlwsle] fojA o s who Hrks Wigltt
(€0.05). &= HE IE0NAM= CO7F iR} vlusto] =2
B71E WereH, SHIAAA ME TIFE tEe} Blalsto] K
A 2|7t FATH0.05). A7 H7Ktexture)oA] oFEE
HE 152 279 Hlwsto] A37F fojFoR =2 Jris W
%o, S5 AE IF0 C6It CO9t sHIAAA ME IF9]
H42} H8o] it} Hlwsto] fojAow w2 BH7iE Wit
(p€0.05). &1 H7Kflavor)olXe ok2E AE & S A97HH
Zo} Hlwsto] foF o R e IS BQITH(p(0.05). S5
ME IF CO7F 279} vlsle] foH0R 2 /s Wl
on SHIAAA BE TIES iR} Hlwste] {223l Ajol7}
AAHp<0.05). °1F] B7Hoff-flavor)oA= AAH7ES A7}
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Table 1. Sensory evaluation of yogurt added with almond, corn, hibiscus as the natural additives
) Almond Corn Hibiscus
Traits Con SEM
A3 A6 A9 C3 C6 C9 H4 H8 H12
A:Zﬁiz 7670 875  800°  6.25° 760°  840®  9.60° 950% 728 826" 0.6
Texture  7.00 9.50° 8.00% 6.50° 7.80™ 8.60% 9.80° 9.00% 8.50% 8.00* 0.5
Flavor 8.75% 9.00%* 8.25% 6.75° 8.60%° 9.40% 9.80° 7.75%¢ 7.75% 7.75% 015
Offflavor ~ 9.00% 9.75° 9.25% 8.25% 7.80° 8.60°%°  9.20® 9.25% 9.25% 8.50%°  0.13
Acidity 8.00° 9.00% 8.50%¢  8.00™ 7.60™ 9.00% 9.60° 8.25%¢  850%°  875%° (.17
Taste 7.50° 9.75% 9.50° 7.25° 7.80™ 9.20° 9.60° 7.75™ 8.75%® 925 0.8
Overall
accepta-  8.00% 9.50° 8.75%¢ 7.25° 8.20™¢  8.80%° 9.60° 8.25% 9.00% 8.75%¢  0.14
bility
All values are means.
*Ymeans on the same row with different letters are significantly different (p<0.05).
e 9AE HEF tj2e) Bluste] §oAQl Zo|7t gla EAE O3 21} vlwste] A37F fodoR w2 B7ME
Rl 4= AATH<0.05). 4] H7Kacidity)oi= o2 *‘L‘% Horon, S5 ME 152 Co0] foHos w2 lﬁ7k~ Elyle
F 5 A7} 279t Hlwste] FOH 0 R &2 7S WSk 1, S[H|AAA BE IFS HAQ HBo| 8o s w2 H7E
S5 BE 52 C63 C90] 80 E =2 H7te H“’JOU% T2 A RIT 5+ 9 EKp<0 05). BI04 thEe} H|wsto]
S|HIAAA BE TIES Rt} Blarste] 2041 Zpo|7t gk W2 42 HOE A9 A1ES 7B o BN W2 AHeE
< ZRIT 5= AATHC0.05). T B7Ktaste)o A= oF2E & W=, ol & et B2 Mol el og FAFARl WrkE
-E— % A39} AG7L iR} Hlwst] fojH0R =2 WkE W= Molgh= e ARRITL S5 MIE 59| 4% o 97t
ARMHp<0.05). &5 AE 152 C6T C9o| HZ2+e} H]w s}t oA 2 FLE B2 C9 HES S, TN} thR1e} H|wst
04 Ao R =2 7k WIgton, o]ﬂlﬁ% ME 152 H8 o] &2 g2 Uell=d, ol & ZHZTt =2 Aigto] Ao
I HI27F B9t H|iste] fojdos &2 Hris ¥sit £ 953 B71E Hhe Aojgs 22 Uitk ok2E T1E9] A3

(£0.05). AAIFQl 715% B7Koverall acceptablhty)q]/‘ﬂ oRZ

30

MEL =2 A7 B7} J5E W9koL:, AG%H A9 BES W2 1
7V i, ol o}%zg Y 52(G% A9 e
8AES] R4 FHHR A vIHOM, okEES Fwsh A
7HE B9 el 12 Lﬂl—L« B Eek] el Ao

Z2 o 1171.

Yellowness

Con A3

hibiscus as the natural additives.

A6

c3 Cc6

Treatment
Fig. 4. Yellowness of yogurt added with almond, corn, and

HI12

HS8

*means on the same

bar with different letters are significantly different

(p<0.05)
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