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SNFch

Fat,,

Fat ch
l::;tein," I:>[ Centl'lfu ge ]‘ Proteing,
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Litry, 1
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Acid whey
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Fat,,
Proteing,
Ash,,
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SNF loss SNF,, X Litry

SNFm X Litr,,

% 100
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Fig 1- Formula for calculating amount of nutrient losses
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Table 1- Specification of primary milk to produce concentrated yoghurt and Labneh cheese

Specifications of To produce To produce labneh
primary milk concentrated yoghurt cheese
Dry matter (%) 8.33+£0.04 8.31+£0.04
Protein (%) 3.07+£0.04 3.08 £0.02
Fat (%) 1.70 £ 0.00 2.03£0.06
Lactose (%) 4.28 £ 0.03 4.26 £ 0.03
Acidity (g acid 0.14 +0.00 0.14+0.01
lactic/100 g milk)
pH 6.66 £ 0.03 6.69 £ 0.05
Ash (%) 0.79+0.01 0.81+£0.02

5 shal oY semne sl sube 5l ssa 5 SbA sl
sond Balas cuale b dasly Ho ol suid suy gl e s
Sl s ol O © bgse S22 sole (:Sile €l
oulie b aial o V0T 5 VY (s 5 4 (saand) s
@) sy s Sanle eyl sk SEL sube bl
o 5 2dliee (a5 BB OlBe (Vo/YA 5N+ /e 0 53
il e Sad sobe cimy Lous Jol€ 5us b anlis

S g bl

=R SA oule
@MJ)SJ‘SQ@‘)JJHAJ&A‘&@JJ
sale Gloae ¢ ol Jyoae muaio S5 5 L sl
(5‘.@_13‘ 9 ‘_\3.\‘ BE AJ‘JA.A «< _s.u:bL«L;o S SsA
S o oo =8 5 kel Jsane gl il
olle L3 G Y USE o oS e LB (soSe)lul



b o9l B9y 4 g ko e )3 Al ik g 0l B cusle wlgi (b > (gldss LS 5l e )

6102 OS50 e s DM adl o aias iy
crale O 31 Y0 asyu +/VE 83l 4 (gl 5y O
T P
1 053 YL (slas g0 Sl suliianl 5 (SASY 51aa3
YL S oo 4 (plus Hslie 4 5 Al iy Blas
cale T 5 it (oS gl iy ST 0508 Ol
o €S ol o7 Sl e b aallls g g o
o3 (590 5 Gols e 580 Il suSy e s
suSa slaciule Ho ol el O B sa g0 23550
Loss 5 3uls cle wile (S (higs 4 sad 4
Caal sa GBI VA 5+ /YA S5 4 G g5 sl
G OB o9 sleal SlE (Y Vo GlhlKea 5 slls ke
o el sose A g o 59 Jpene 5o Ol
3 30l ey cnle o ail o crls 0T (5lulaa
6l ol o O Lo cwle 5 Wi S oy
Ghso 99 Oal 3w sdige suliil crals LT (s5lulun
- e e ST g 58 50 (S 50 Oline @l (Hauw
Chao o8 e LB 4ol sad (IR Ll
Sl a8 b Gl Gul Ho soliind 550 55580
Olose 5wl oo L8l LBy 4 (Frie wl s ba
slaso o slagl 4 sake sl B85 4 sl B
DS e a0l 5 cwle O Lo (i sl YL
00 aeble OT i (B, Lo 4 crl Jlaga el ol
Lalas cile 3l celn YV as 5o Y0 Hlhw slagle)
(YN0 GlolSan 5 sllis pule) wo S oo golslan susk
Sl olulaa ool gl sad Sya o) Jla e o
o 5 arel 5ay O i a5 sus el 3 cls
Cusay Sosee 49 il v o (JAade (g, 5o 4l
238 Ole 555 2 Sse Jalse B Koo (S adl e
slaail ;s Sl saliial ge 58 oY gumne Ho (iS55 o,
day o 5lon slannl s Gua sl e Ciline oo
s wl s sl Gl (oS byl slagl Jy
Wl sl ol golial Lulyd G0l 5 omeas

© Opoidis 5l oniy o 5 e O S5 (S Blal 4
"o oy 9 RS Gl S Jels (p AS
Kt sube 51 lafie 0y i 555 4Kl 0 pa sy bl
O caius o (Jy cnl suly Galaial ssa |,
O a0 58 s (o bl Bl aa g
o 558 5 o el ¥l €S ya asls alaiall
9 o S s Ol g sas YU ol le @
09 80 Lt s s (LS Blad 4 08555
2o o8 Sile alid Jpans (gaiany (g side
deo 0 YT 5 /YY G 0 e ol g cle ST o
1o ol BB o9 AV JSE) il suel i
opole ge 58 eY pmne 5 (pon Olie aAS ulayl
S aal o 6 5laa 80 guns ol gl o o oo
"o or A olula 4 ate Hle ol B R
3080 03 (2on G WS o LS Glhae wa S
/0w 5 ¥/AN o5 d aad 5y Gy g o Laalas ol

b oo sl

G958 O e
caule OT 5wy O sl Lo sase (s Ol
ook 4 sl GBS o glanul g 4 G
655 9 kol Jsans Cslas gla S5 o (ol
o wadl) b ogliie @i, G G5HleS
s 0Ske yolia ¥ USE Lo (YA (o),Kan
s cule 5 ule ST (sl ol sk suls Glas
G5 4 (i g g9 Ll gl cile 5 s
St (Sl & s 4 (s L3 YVY S V/AA 5 -/
e I e S Y vy S R VOGN R K- PRIV suel
A0 5 AN XA S 4 gal oy ol 5 4l
ST 59 35 50 0 50 Ole (¥ USE) ol el iy
Joaas Olgie @ oy (o 58 Ol oad s uanl iy
sad i, asa ~/VL:»)§3 cle O Glie e
OB 503 Ol i (VNN Glh1ea 5 L ghics) oo
el Sk ol a5 cle b e 58 oY sumns 51

solaisl Blad 4 o 58 oY gimns 5 soliioil ¢ os 9o



Voo Jlo /Y ojless ¥ ala / plie mlio sla yimghy & pis

el wimys /¥E 5 AT /AN A8 S 6 Sl
(VAT OlSen 5 YUl wils) cal sut

J$SY ol e

cale ) e 58 Jans 99 58 sl Sl soble L2
o ol s ole OF (sl 4 il o 5 5SY (L ol
Saa sole S Sl am Hu €Y 5 €Y Ll 3 4o 3aal ol o
o 4 s Sl 50 5 58Y was 50 g o Joliti |
el (5588 (o 4 SISV el s 4 5 dbosise
S ol OF @ilulaa gl ol GBys oo
G e slayss o S5 5 S suus olagl culs
@l Jsmns sl colae KB sule 4 B 500+
Loabaly ool (G 5oy b osad Bulis cuils)
deo o s bgsye DA S g0 5 5o Jolae LS 3
an GaoieS Lo sad Balas cle 5 cle O Hu S 3
Oloee s (et 4 ol SLS Sl 4 cos
e sad Lulas culs 5 enle O o 5K A
© Gl adl e IR 0 3S Hu (sdie sl e b 4
G i gaa B 0T 56 5o sabe cpl Gu s Jslae Jals
Glie olEdas el Gl JEBI L, o 5 cwls O
Ol (Fw (g5 4 oad Lulas cole w5 ey 5o
&_;TG\,)';L;IJ:‘ 2208 5 a0 Gle ulanl &S ol suls
o 5o Sy el 18 oad 86 0 st cule
© sade cle O Sl £o0d Gloae 5 sad cls
>l () S a5l (ol Jsmae S 55SY Sl £aoa
s st Bulas iule o 5 08SY ol Hlase LralK o4
5 LS YN aealyl g sllsule) ol s ey S
Sl dlie 0l (VAOA (oS 5 a3 Y- -4 JULs
Olome ey sl @y (Sais Ghgs o S il
299 S o e (S e T £y0a) S Lulas
ol Sose GRS Gloae 4 5 5SY paoa ol
sale Ol3e LulaS (595 0ol 5o 4S sl S5 4 2 5Y )
@il olagl sl e GLLOS Blad 4 sl S2a
Lalas cuile al § s se 0 Gaugesidne 5 culie

Oz 9 W aa 59 (o o Saa sobe b plgs eu

coaliioal 5y 0 5ad (555 o ouad Jlael Loy g Lot o)l 3aa
o LGS0 as 52 O ) iliae slayst
SMas gles 2B o lshe o cndils aal A s ea g
Susdona lagusSly 4 saie ol S Tle 4a,0 -
2 S Ja o ad salia s lani s 6l
oAl s ol S Bl <ass A YL slales
(Y OhlSan 5 YUwls) su e 4bade el
OiSly @ by e (YIS slagisly Lales gl o
L Jos = Jos OuelasaS) 5o U Jlas slass S
5 bl pbbaly) il e B adl ey — Jss
On oSl Juds 4 Yaal el ol (YN0 olwilasl,
Oy pd g oo LG 50 5 OO sla
saie oS cual Sonaals (oo sLAGES 5y G LS
"o nle ST g oy O P53l (55 oS3 5w &
slls ples laslas 5y gl ) wud 5 50 4 1 5n as
890 S 5 (595 53 (SSE 5 su s guby A
g aalpd crle OF 5 sl O 0 asa 5o 3l se sl
5 65 oy o sl 5y OT Coad 5oy of i
cacal 80l LS 5555 Olae Blad 31 sy cacalo LT
S YL Vpane camt sy T gl Lo O olie
GoKaa 5 YhHuly) ail co a8 oY genns
6l OSog Oloee LsS3e 3alad 5o Gy pa (Y41
Yo G /Y 5L cle wl s ) Jeola el O
335 b dewlBe o glhse ol o) sad (558050
OoSan 5 YUwls) wdl o SieS €iue) ool 5o Sus
crle w93 «S il T ol ol slacde 51 (S5 (Y- Vo
Jld sladss o) aa B Gile 8 o-dla e JUss
o Suoad Gl (e Ousl Sl gl 1) s e
o S 55 YoV e 5 YLlwily) wla
5 008l 5 sun B A6 sladiad Lu suk o, 500
oalS 5 Gl cle O 5 gl Lty O Lo
Sy ol Grond ony o Gign Gliae WS lay
role O 5 sl a1 ) Jeala iy T Jslae o S



v o9l B9y 4 g ko e )3 Al ik g 0l B cusle wlgi (b > (gldss LS 5l e )

asdige bsare ooty O b crle OF (s3lalaa 51 any
(VY LK 5wl

PH g sl

~6350lS sal Lo LIS LEE sla (S35 G siage O (S
Sere¥ e 5o cwle ST g oy O plal ol
Gosk & ol Gaal 5 PH Ha0lie waa oY sunas
e ad s 5 (Sam case S Gasal S

Sose SYsmns aHse Ho ok alia s ge 8
e o ol 5 el O olulia wulyd 38a3
Gl b e 58 Joumans 5 80ss SISV 5uad3 dla e
daalas sl 8 Sl 5o Sas ssee 5 g e s YL
gooa ial Lay O 5 cals OF £osa sl o
© 2T 5 5o eule ol YL bl Jils & SVl
sadn Bulas 5 o sule ol oBule 5 yids Sl e
s Bl S (YN Blhe 5 soban) s alsa
crale) sads Lalad (glajli o Gaanl (538,90 3 500
cnle O 50 o dhaseal (1S s Lo (2l o o
80 e €€ el g5 wl € el 5T Lo i OT
S JSiie pead 51 U 5 ) sk Sanal Hu LIS
emss A G o0 58S wans /o) Lol i
RA Y R NN I W GRVPWIRY B W ISR |
Wdlbige dmys /N6 o/ Lollld 5 w0
o soall ol o Laslins 5 8IS 5 IS ,50
© b Gl 5aad3 Sl (b ose ol R
S 53 VE 5 /YA Glae o S 5 0 gl sy g el
cle ST 4 suls 0ol 51 YL Hlaie 4S Wby o G033
DN 80 Jalse alea Jalie Lo 5 4wl JUES1 Lt o
o it ke b st i Ly g s Bl ccale
s Ghanal 5o (50 ages 5 0536 ol 5B &l
el 6l ol (Ske salie g wald Lol
Oy pa g /0T 5 t/ot Ll 4 iy o cls
ool sl Cwis §/¥Y 5 €/VY Lalss i3 PH lalis

(£ ,83)

slaceile b dasly joail oo/ BE/o aa o oo
Oloe 5 (202 O S sule Gl (e s Lulis
ad GBI et (g, O Sl e o 0e
S cnls Gl we wb Gl (Y2 V1 oealyT g glls jle)
o eolalan ole) Oliee Lulas (gl (s Gl oo
Obel ol Jsb Hu 4t e o celia YV 4 sl
SESY sl 4 558V Gl pday (SESY 5aed3 ) s
ol 5a55SY ol soSeslal yulie 4 00 8 oo Jas
09 s o wala S sud balis cuule 5 ciwls
orad sl a8 Wb S o) dals 4 Sae (s,
S50 sleal 5 208 Jsane m s Gu g e Jalu
PIRY

JS Fusa ol e

el Al oy gand Bulas cuuls (gl SiuSA s o
S ol sl crnts ws 5u V0T 5 V/0Y Sl b @0
Shany S Gl 4 e s c00 Hlale (lhae Gl
EXIRTI NP QUi JUVTRUA BPRCRM PR S  PREN
AV Sl [laie (pl 5uS L s sl oo by ye J seme
RS Jseoae 99 58 (slos GBS G a0 /A
&j o US SiaSa plads Blie o sl oo Jala S
JSd) wtloge +/08 5 /oA LB 4 iy O 5 il
sl oy sos IS SiSa Sl ) Hlade g0 54 (€
ol ool wtle SRS (+/VA) adyl cale 5 (+/AY)
Sl paulie gaewye blad @ € el T Sl
o3 3lse Gl Ll B il J geans g0 58 o sl SUL
ot st JoA Hlate Gl (8 US) sl e 58 Jsemne
St 5 arcl W o€ Juae slge 5 ReSA an
Olope il oo da 58 BB (g )luke (glepas Blad 4wl
09 3 amle O sl 5y ST gl gl 5550 o 1S
VAN G [0V 31 panu s Biies su gans 5o BBAs =Y(Es
T pse 53 89 30m0 Grad 4 o Lo adl e a0
Ol S sl HI58 S JOA B /YV sugane 5o Cpond sy
F3EB Sosee 4 Gulsd g ) e aBly 5o el

b 8 Goaneal (538, YL w58 5 saeds dla o 4 Lo g3 50



E ﬁ l\ VU Olras NFer Jlo 1Y o)leds ¥ als / 013 mlio sl yingh 4 i [ g}y ole dllie
=y

lournal of Food Research

Dry matter %

5J|||IL

o

8

7

6

5

4

3

2

| m i

0 L

Fat%

3.4
= 32
@ 30
b=
s 28
3 26
2.4
2.2
2.0
2.0
8.0
7.0
6.0
®
& 50
@
S a0
=
o

3.0
2.0
1.0

Y C-Y AW-Y L-Ch AW-Ch

Y: Yoghurt C-Y: Concentrated Yoghurt AW-Y: Acid Whey Yoghurt
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Introduction: Food industries are growing rapidly to huge numbers due to globalization and
population increase and are providing a wider range of food products to satisfy the needs of the
consumers. research and development in producing different and new dairy product that leads to
creation of variety by-products that has high amount of organic matter leading to problems (Russ and
Pittroff 2004). For year's different whey was thought to be insignificant and was either used as an
animal feed or it was disposed of as waste. In the latter case, whey is a problematic to dispose of for
several reasons First, its high BOD5 (the amount of O2 in mg, needed for the biological oxidization
of the organic load per liter of whey, in five time), which is about 35.000 — 55.000mg O2/liter.
Considering that over 145.000.000 tons of whey is produced worldwide annually, the desire for new
methods to utilize whey can be appreciated (Tsakali et al., 2010). The waste steam is rich in whey
protein (20% of total milk proteins), lactose and minerals, while the composition largely varies
depending on the type of whey usually classified as sweet, acid and salty (Blaschek, Wendorff and
Rankin 2007). The amount of pH for acid whey is in the range 3.57 to 4.32 (alsaed et al., 2013). This
is while the pH value for the sweet whey is higher than 6.1 (Gernigon et al., 2010). High ash content
also been reported for acidic byproducts. Acidic byproducts usually do not have a good taste. Hence
the formulation and use of these byproducts compared to other types of byproduct is limited. Dairy
industry has been successful in utilizing the sweet whey waste stream for manufacturing of various
whey protein concentrates. However, the industry has not been very successful in utilizing acid and
salty whey in an equivalent way to sweet whey, mainly due to their composition-induced processing
obstacle such as high acidity and salinity, respectively (Nishanti et al 2017). Also amount of nutrient
losses as percentage through these two by-product was determined. the purpose of this study was to
evaluate the chemical properties and nutritional importance of different acid whey with high
durability as a by-product of concentrated yogurt and labneh cheese production. In this research
chemical properties of two main products (concentrated yoghurt and labneh cheese) and related by-
product (yoghurt acid whey and acid whey from cheese) was examined.

Material and methods: Centrifugal force for separating different whey from main product is one of
the most practical and industrially methods for producing concentrated yoghurt and different cheese.
In this research chemical characteristic of two main products (concentrated yoghurt and low fat
labneh cheese) and related by-products (two kind of acid whey) were investigated. Normal different
acid whey from producing concentrated yoghurt and labneh cheese were collected from Pegah Zanjan
Company located in Zanjan city. They were characterized chemically (SNF, protein, Fat, lactose,
total ash, calcium, phosphor). Also production efficiency and nutrient losses for each product was
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calculated. Each batch of cheese and yoghurt production contained 10 tons of pasteurized milk.
required milk for making cheese and concentrated yoghurt making Pasteurized at a temperature 90
°C for 5 min and The temperature of the milk output from the pasteurizer for cheese and concentrated
yoghurt respectively 32°C and 45°C. after that milk was sent to a tank with a volume of 10 tons.
Special starter culture for concentrated yoghurt (thermophilic) and cheese (mesophilic and
thermophilic) production added. Of course for cheese, in addition to the starter, rennet was also added.
The milk was incubated until the desire acidity and pH reached. After this step milk was tempered
continually to 65°C and filtered and separated in 4500 to 5000 rpm. After that cooled in tube cooler
and in the final tank for packing or subsequent process stored. Also Acid whey cooled in plate cooler
and Three sample for each acid whey collected. Until the test acid whey was stored in the refrigerator
(5°C).

Results and discussion: Result of three industrial batch showed, high amount of nutrient is in acid
whey. Average of dry matter, protein, fat, lactose and total ash for yoghurt whey respectively were
6.13, 0.71, 0.22, 3.58 and 0.54 and for acid whey from labneh cheese respectively were 6.56, 0.95,
0.30, 3.64 and 0.58. Also, the results of the measurements indicate high amount of Ca and P is in
yoghurt whey (99 and 60 mg/100g) and cheese whey (101 and 69 mg/100g). Measurement of nutrient
loss by volumetric mass balance method showed that in all chemical component of two kind of acid
whey are remarkable and in acid whey from labneh cheese is more than acid whey from concentrated
yoghurt. The amount of loss for SNF, lactose, fat, protein, ash, Ca and P in yoghurt acid whey
respectively were 41.0, 66.8, 8.6, 17.0, 59.3, 59.9 and 30.9. Also these losses for cheese acid whey
respectively were 48.0, 74.8, 12.3, 22.2, 54.1, 59.5 and 41.0. Production efficiency for each 10.0 tons
of primary milk for cheese and yoghurt production respectively were 3.3 and 2.5 tons of main
product. These numbers with high percentage indicate the importance of the matter and that the ways
of converting these by products to new products.

Conclusion: Concentrated dairy product have a high nutritional value and they have a high
acceptability in terms of sensory evaluation. but there is considerable amount of nutrient in related
by-products. This will need to be using new methods and formulation for producing new products.
Of course the use and formulation of these acidic by-product is somewhat complicated compared to
the other types of by-products (with low acidity). Achieving these requires more research and more
accurate knowledge of these by-products.

Key words: concentrated yoghurt, labneh cheese, acid whey, separator



