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Abstract

The objective of this study was to increase the food usability of ricotta cheese. In this study,
Ricotta cheese was manufactured with added lemon extract or red vinegar (calamansi, pomegranate,
and green grape). Proximate composition, pH, color, cooking yield, water holding capacity, viscosity
and sensory properties of ricotta cheese were measured. The protein contents of sample containing
lemon was significantly higher than those in the red vinegar groups (p<0.05). The pH values sample
containing lemon was significantly lower than those in the red vinegar groups (p<0.05). In color,
the redness of sample containing pomegranate was significantly higher than those in the lemon,
calamansi, and green grape (p<0.05). The cooking yields and water holding capacities was samples
containing lemon, and calamansi were significantly higher than those in the pomegranate, and green
grape (p<0.05). The viscosity was lemon, calamansi, pomegranate, and green grape increased in order.
In sensory properties, color of the samples containing calamansi, and pomegranate showed
significantly higher than those in the lemon, and green grape (p<0.05). And flavor of the samples
containing lemon, and green grape showed significantly higher than those in the calamansi, and
pomegranate (p<0.05). Tenderness, juiciness, overall acceptability were not showed significantly differ
in all samples. These results indicate that ricotta cheese manufactured with calamansi, pomegranate,
and green grape is not affect the overall acceptability, so various ricotta cheese using red vinegars
can be manufactured.
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B2 (red vinegary= A120] A9KS F0|1L, o)Al S/ 50 215 QJOFRAS HERt A2 08
2 433 A Ae] AR Qe wot 1erE o] £8S S AlEoltt (Kim ef al, 2014)
To o] NS OIS, TES, AT o) A ool 50| Ut (Seo e
al, 2011). olo} A 714E AT Gl A25E olgsiol theket A7t ST ke,
EE AZ2E H/RE A3 R AT (Choi, 2002), T4, Hhh, TQIORE AJ2S H/KE ARss
94 QAT (Kim et al, 2017), FA12E B/ 43 a8 AT (Yoon, 2009) 59| AR7H 9l

T
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A2 (cheesey= F1, 28, BA, 2R, HEEA 59 EPES AT & 772 HiEAA
B AAS SE Ee /4AX] R AES LRI (Biss, 1988). A 29| A% Y= 4bof| 9fet
1L, Baof oRt &1, upEe] OJ3t Zare] wet AREH (Kim ef al., 2011), ¥72] 719, A<,
S8 gkeF xukd sk 279 g Sof wet 9F 2,0000] A2 FFEET (Berlitz ef al., 2004)

2| 2= 29.9] 71A|Q1 (casein) THMRT} AHRS 271, AAAA A Z5H= AFAX] R (natural cheese)
9} SIS OE AANRES BUT T ASHE A/ 9L ko] 47, WAl

7] 78X 2 (processed cheese)® E-FE|n, 270 whel wtupilt 59 274 (very hard)A| &, Atk

*«] A4 (hard) A2, BF 59 HHAE (semi-sof) A=, 7FEH|2 59| A (soft) 222 FrFTH
(Keum, 2019) 71 QJof= HAde} 5o EHAE AEA R, 2|38 5o AR, 7FAR 5o0=
SR

o] & ZFEt X 2= 4 THAS Fof o3t SR = Fui I fARCE, AXRo &8
S AR} 7]e Bl A2 Holu, fA FufjEo] W Btk 7|7to] Zof thE AlEol| E-8-40]
At} (Hough et al., 1999; Pierro et al., 2011).

oA 2 AolAE 23E 2|29 AF B8AE SHAIZI7] flel vt B B2 7
e PjFE 229 olgleld 9l Wed B4 Bl BAISHIH:

M= 2 2{ZE XX HE

B AlFoAs 7Y 3% (CJ, Korea) Ze}THA] (pH: 2.41; CIE L: 49.37; CIE a”: 0.00; CIE b":
13.70), A% (pH: 2.47; CIE L": 42.83; CIE a": 11.23; CIE b 5.10), X% (pH: 2.46; CIE L": 53.77;
CIE a": —027; CIE b": 7.07)E o|85}9om, 299} H|= (pH: 2.01; CIE L": 49.83; CIE a": —0.06;
CIE b": 10.17) A Hupzlofl ] Fafisto] ARgs1o, 2]FE ] =9] AZ vl Table 19] LJERY
Ak e A2 ARe S5 1 LE 1087 7198 §, 912 40 mLE H7Iste] 10ToA] 208%F
Hgsioitt. ol T At flaS il 47 ZekA), AR, HRE 40 mLE F7tsto] TSt
ME} o] Shad ZFE (2= HES ARSI E7]5 AASHoH, ¥4 (4C)0l4 Hasts

=
2| e A 29 aE w2 105C Az, 2 A2 A (Kjeldahl) FAggHo=z

Table 1. Formulation of ricotta cheese formulated with various types of red vinegar

Ingredient (%)

Treatments

Lemon Calamansi Pomegranate Green grape

Milk

Lemon extract
Calamansi red vinegar
Pomegranate red vinegar

Green grape red vinegar

100 100 100 100
4 - - -
- 4 - -
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pH 311

pHE= AR 4 g& AF5lo] 255 16 mLet E318F £ ultra turrax (HMZ-20DN, Pooglim Tech,
Korea)S ARES}o] 8,000 rpmollA] 607t w-&%F & pH meter (Model S220, Mettler-Toledo,
Switzerland)2 =745}t

Mg 23
718 A - & MEE= MEA (CR-10, Minolta, Japan)E o]-&dto] &4stqtt. 714 A &
AH 2451, 71E T AARE A2 S 235)0] Pt (Lightness)S UERE CIE L %,E

ZMT (redness)S LERU= CIE a” 2}, BH% (yellowness)S B CIE b 2He 234519tk

ErE 54
7189482 71 A 9-90] BA 9 71d & 2y 2R BAE 2As}0] AXlsIgom, oo
Atalel whet 7HEegs HEEE eyl

& (%) =

Haz =X

AlZ9] B3 QAIEEH (Cabling et al., 2015)& 3-&5}0] 2759t} Filter paper (Whatman
No. 2, GE Healthcare, USA)] A& 5 g¢& o] Al&E &H[51ch ¥4EE]7] (Supra R22, Hanil,
Korea)E 0]-&310] 1027t 4TOlA 1,000 pme= A4 Efsto] Hapgls SAsI3on, Akl
ofje} k.

Hr &9
2|FEt 2|29 A= 3174 HXA (MerlinVR, Rheosys, USAYS ARESIFTE 30 mm parallel
plateo] 2.0 mm gap2 A5t 20T o)A head speed 20 rppmC 2 AAslo] 6027t 75Tt

rl-.l

g7t

587k Kwon 5 (2013)9] B S-8<to] EHH 1089 i 39S 4, 7 A=
Al (color), 21| (flavor), A= (tenderness), TF54d (juiciness) U A& 21 7] S 4 (overall acceptability)
of thote] Z¥2} 57 v o' WSk, 11 BHAE ot 1 skoict. ofdf A, Fu], Ak, &4,
WA 7SR 5B 7 94t 19 7 dolet B1o) Aelg ehisict

r-lOll

SAXE

4% A 4T 33] o WRUBE AWEI] BAHAT, oF FAHY T2 SAS
(version 9.3 for window, SAS Institue USAYS o|-&5}o] A1}9] H4tghal EEHAE YeER|3lo
ANOVA, Duncan's multiple range test (p<0.05)Z Z+Z}] o] sl 5]z 9l Xjo|7} Y=A=
HS3H3t
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Table 20 72! 32 EFof W2 2|3 (20 483} Wi sk 24 AT Rk
S8 gk R, 2ok, A%, FEES Al Axdt dTe A2 Lo gasie A%e

Holou, 227k |OJARl Ajoli= Kol ottt ol e fl2g HUIet 2jaiet A =27t
U2 2ZEHL 9407 &2 3 HIth (p<0.05). Choi 5 (2015)2] A7Lof|lA wjAl 5o 74
H7he 7Rt (29 RG] fowlet WslkE HolA] okrhs Axet W/\]'O]"_’]' ol g
A2 Azpgeld A7hee S W pHOll 28 979 casein THIE L] 3L 4:E0] 57@011
w2} gego] Z71t A0 2 ALREW, Choi (2005)9] HATFE o83t A= AT Ve pHE
HQl 2259 Ty gefo] EA USithe a3t fAkHt

H 2 ME

& 50l wE 2= A2 pH 9 M= 274 A= Table 39 Uit pHe @20
OE Aeait fodos W gha BFon (p<0.05), X7} 6292 78 w2 pHE UERY
ek & AolA AR 2] pHE 201, ZEHA 241, AR 247, YRT 2460% T2 U
%20 Jake o} g Fe} X 29] pHY} AT A0= ALZECH Lee (2019)9] ] FE 2 2=
A29] F5oll wiet x|=9] pH7} HSRithal Hste] ook fARE A Bl

Al AuRPSo] A1Zo] AA|HQl Wsd EAS Trksks Q9lo]th (Yang ef al, 2013). BEE
HET7} T2 HFERT} §ojF0R 22 IS Bglon (p<0.05), A7} 84.860F 71 e
S Btk ATl ARyl oE AFEERD S0 7 &2 Flo] YERoH (p<0.05), LT
7F0.76°0% 7 W2 Mg Btk FAes ZRAol HE AEHSET RO oR &2

°

Table 2. Proximate composition of ricotta cheese formulated with various types of red vinegar

Treatments
Traits
Lemon Calamansi Pomegranate Green grape
Moisture (%) 64.21+1.19 64.04+0.05 63.00+1.41 62.69+1.85
Crude protein (%) 14.31£0.11° 12.64+0.62° 11.30+0.53¢ 10.46+0.04

All values are mean+SD.

*d Means within same rows with different letters are significantly different (p<0.05).

Table 3. pH, color of ricotta cheese formulated with various types of red vinegar

Treatments
Traits
Lemon Calamansi Pomegranate Green grape
pH 5.46+0.01¢ 6.08+0.01° 6.23+0.01° 6.29+0.01°
CIE L* 89.88+0.13" 89.36+0.31¢ 84.86+0.09¢ 90.36+0.38"
Color CIE a* 1.46+0.05° 1.70+0.16° 3.26+0.15° 0.76+0.11¢
CIE b* 16.52+0.23° 17.3440.29* 12.6240.13¢ 13.26+0.47°

All values are mean+SD.

*d Means within same rows with different letters are significantly different (p<0.05).
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Clofst 822 2235 a|FE XX Z& EN

Zhol UERom (p<0.05), 457 12628 74 e FAEE WYtk ol H7R F2o] Mo
S W Ashe ARE, Lee (2019)9] 2]FEH A2 A% A] 7SR 4129 5] et e
AN, JUES Bolrks AT ATel SARIT ol 4Y BE =i A% BgolA AMgs
H71e Awo] Qigre 27 won], WSk $xo] et TRt Mo A=E AEY & UL
2} gekech

{F ol

P

o

tgsE, B8

A 29| &2 ATFY casein AT 2] Hlg, 55 oF, A2, SHE4 5o ot
3 o o, 211, P 9 291 S5 HE K% B b ALY
ZRA e 20l T HTE QojHos =0 71dag o Holrt o3t il g FEF X2 AR
o AREER= SAY] YIRS HEE ATE AFEEM, Yoot Heo (1971)= 75 &0 Al%3t 229
AL $&2 SHEA9] 70 wt Wkttt B stk & Atolas W2 pHoll 23] casein
thoizlo] Susks W0 R N2E AZSE, pr} W St 2okl Asel EE R
=2 RS Ho] 71A480] S8t A o7 AZHET) Monteiro 5 (2009)2] Lof|A pH7| 0.32
9] TRA27} 2689] ZYAZHT} £ §elo] UehdrhL Bsto] olo} SAKeE 2g 1
I el 47 B B2 5 I ABE I o) A pie 29k

o] Hry 93 80 X2 A x| Ego] E Aor wrEh

lo

F5o] e @7} A20) nael 2% Fke Fig 20] Uehiole J7e A=) naele
S7.006230% 552 YO, At ZiAIE ALgelo] A 2l3E A250] Hnsh HEE
2 ALgalol Azt Pleh A2HT RO1HOR R TS HATH (pe0.05). o2l Zke 27}
Al sk 250 §901 37100 975 i Gl 1 Y . 9
(Monteiro et al., 2009), Dimitreli 5 (2004)2] pHO| w2 x| 29 &4 EAJof|A X2 pH7} Yol
48 fEgaelo] I @7 vk SAsit

20
2
- b
= 18
=
]
ey 16
=
T
=]
L

12

10

Kalamansi Pomegranate Green grape
Treatments

Fig. 1. Cooking yield of ricotta cheese formulated with various types of red vinegar. *® Means
on bars with different letters are significantly different (p<0.05).
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Fig. 2. Water holding capacity of ricotta cheese formulated with various types of red vinegar. *°
Means on bars with different letters are significantly different (p<0.05).

HE, #5597t

2|29 Arl SBskeE zukele £ ofolst Q910 oJste] ek ¥H=r} (Smith ef al., 1980).
Fig. 32 2|7EF 229 Ak 274 2SS YeEhfglon, MEx 1.35-1.83 Pas HYoA &, Zetat
Al AR, FEE 208 w2 HLE HAAT ol2et AT X129 pH At AR IpoAe] o
Aol RS Hhe Aulkg ABZLEw, Monteiro 5 (2009) E Dimitreli 5 (2004)2] A4 A=
AE Al 2 pHE 229 §8F 2olH, 22 2=oi F55 A2E W2 Hes Hlte 97

52 Z2o| tp2 g|7E} 20 M, Zn| Ar =4 9 Aol 7154 5714 g tgt
WeH7HE SHot9on, 11 Aok Table 49} Ah. T2 SR7o] WE 2|38 A=0] A2 Z=tA|
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Fig. 3. Change of apparent viscosity on ricotta cheese formulated with various types of red vinegar.
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Table 4. Sensory properties of ricotta cheese formulated with various types of red vinegar

Treatments
Traits

Lemon Calamansi Pomegranate Green grape

Color 3.50£0.84°¢ 4.86+0.37° 4.25+0.46" 3.40+0.89™
Flavor 4.00+0.01% 2.67+0.58° 3.83+0.41° 4.75+0.46°
Tenderness 3.4340.53 3.75+0.46 4.67+0.50 4.56+0.53
Juiciness 4.50+0.53 3.67+1.00 4.78+0.44 3.83+0.61
Overall acceptability 4.09+0.56 4.02+0.87 3.76+0.97 4.56+0.73

All values are mean+SD.

*¢ Means within same rows with different letters are significantly different (p<0.05).

o} 457} AEr $o)40a B 42 wgkor (p<0.05), Evli RS} HRo] ZeighAR
o A0 R R HLE W (p<0.05). L o] A, TEA, AAHQ 7T #)3et
AzE7ke] §914l HolZ Holx| itk Choi 2005y AUTES TR ohlA A=
(Appenzeller cheese)olH QT1E0] H71e 2|2 Fujo] Sojujgt Jake )27 Yokt H sl
2 oo} SARE A2 Holh wekA ot S22 B8 2| FE ARE AR o, OB,
AAA] 71540] JaL 1|AA) P Tioket AT} S wi 2Tet A2 Az BLY 5 YL
Aole} geker)

V. 2 <%

(

£ A7olMe 2l3e 229 AF &84S SN 98 dle, Z2E &, A7 52
RS2 Ariol] wE ElEE A =20] dNMIE, pH, A, 7IEge, By, Ak, ¥ SA4S
Aofirt. Sl g2 Hled R B8 A O AZSEY foHeR E2 g 2
R (p<0.05), pHE H=& H7IRE 2|38 A=/t e AZ2SHT FoHoR W ghe Bt
(p<0.05). A== HFE AVIRE BIE A27F HE AZSHY FOH0R w2 g2 Bt
(p<0.05). 7HEEF} B it ZRHAE 7R (27 7ot AREE AVIRE A2HG
FOHOR £ G2 BT (p<0.05). A= e, Z2HIAL A7, FEE 0= & ol Yekkt
ot Tsd EA0IA 2Lt AR7t e AXEET foH0R £ M Helow, H i}
AR HE AZSED foH0R 2 FUNE Bt EI Ak, v, AAIAR] 712400
€ AZE FofERl Aol HolA] oottt Wb ZuiA, AR, FAE 325 L8t 2|FE
Az AAER] 712780 G vIRIA ot Heftt 2lFE A2 A2t 7R Aos wEn:

§i
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