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Abstract

Commercial yogurt can be classified as fermented milk (FM) and condensed fermented milk (CFM). A selection
of commercial yogurt was collected from domestic markets and the quality characteristics were compared by analyzing
total acidity, viscosity, organic acids, sugars, conjugated linoleic acid (CLA), and aroma pattern. Total acidity and
viscosity in FM were significantly lower than those in CFM (p<0.05). The major organic acid of commercial yogurt
was lactic acid, the content of which was 8.15-4.72 times and 26.83-47.20 times higher than that of citric acid
and acetic acid, respectively. CFM contained 1.47 times more lactic acid and 2.53 times more citric acid than
FM. The total sugar content in FM was two times higher than that in CFM and the major sugars measured were
sucrose, lactose, glucose, and maltose. The sucrose content was the highest in FM. CFM contained 23.65 times
more CLA and 10.81 times more lipid than FM. The aroma patterns of yogurt analyzed with an electronic nose
were clustered into Therefore, among commercial yogurt, CFM had higher viscosity, organic acid and CLA content,
but lower sugar content than FM, which resulted in a relatively strong sour and weak sweet taste.

Key words : aroma pattern, CLA, organic acid, sugar, yogurt

g fAEL STEEE Al
Toz TEATI Ao} n S 3R] Aew FU8
A o] Awd fakael Ago = AAHH 1
peptone, peptides, oligosaccharides 522 13l o F} 43}
0] & HFelth(12). LT7=2ES] AFd e F3=
W< 7+4&, Bifidobacteria ‘2 w1t 57k FUlFo A
o} WHpZRA Fol Ada, dh 9 35 cholesterol A5}
83 So] €A AT3). FL& FAF R Lactobacillus
bulgaricus, L  acidophilus, L. casei, Streptococcus
thermophilus7} AFEETH3)., QTFEEE A ZF A4 v
& EREY O2% Tafe FARLI S At

*Corresponding author. E-mail : jeunghlee@daegu.ac.kr
Phone : 82-53-850-6836, Fax : 82-53-850-6839

Received 22 February 2018; Revised 28 March 2018; Accepted
29 March 2018.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

57 7
odel 3 e Aol FHEA FAHES 109mL )7
o A on|gith@).

EE {4, @i, A, HERI(A, By, By, B,
niacin, F4h, VU5, <, v, ofdd) 55 &3t
HEIY F FES ikt e Ted AEES
= ZellHa, HE e AR SR Eaxd, A
of me} kel Aozt 9 4 UAINE nlu|Re]
sl= A9 lohs). B3 By 5 HARHER &7
7} 2 B.d 3} E-(acetaldehyde, diacetyl, acetoin, acetone ),
3]k X HFH(malic acid, acetic acid, propionic acid, butyric
acid, caproic acid, caprylic acid ), ©}7| =4t 2 ethanol ©]
el e F2E9] g3t o J3Fe mZITk3).

LT 2E d B3 f7|Ake =28 2 B4
FAd dFE oY ST BES F8 {F714F acetic,
citric, formic, lactic, succinic, propionic acids 5°] 1, &
F2 A7 lactose®} lactose W-3AHEQ!  glucose,
galactose(5), A= Al A7} fructose 2} sucrose -] TH6).

ofrt

A (V)

- 195 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2018.25.2.195&domain=http://ekosfop.or.kr/&uri_scheme=http:&cm_version=v1.5

_
O
(@)
(o

frahre BEI F 4] G2 o83l frlike A4St
= 2 3 EAQ AHo] lactose A ABAIEH lactic acid®]
o, oju] AFE F7IAe R pHYL AslE L o]l SFEE
o] gt} ofe] AAAAE 7Tk LEiA k). 872
Eof gf4¥ conjugated linoleic acid(CLA)+  linoleic
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A ZAAFELI A A25H A2E (2018)

Ad M=

S Al HEHE RTRE GPLES 87,
FENEG 0TS AT 0P Lol T3
ngse] 4ge AT 710 E
citric, lactic, acetic, formic acid)@} & &=
glucose, sucrose, lactose, maltose)< Sigma-Aldrich Chemical
Co., Ltd.(St. Louis, MO, USA)ol|A T3+ 1L wateret
acetonitrile> HPLC-grade(Sigma-Aldrich Chemical Co.,
Lid)& AH&sisith FEEE2Ql
acid(cis-9,trans-11)2} triundecanoine Z+Z} Sigma-Aldrich
Chemical Co.2} NU-CHEK PREP, Inc.(Elysian, MN, USA)
AN FAsHA T

% (fructose,

conjugated linoleic

pH 4 34 &4

2F=2E9 pHE pH meter(Orion 420A+, Thermo
electron Co., Beverly, MA, USA)E Al-&-3le] S35 )
QFEES FAHS phenolphthalein A A|2FS-  ©]-&8F
AOAC " o2 A3 TH20). 2o1A 47l S5 200
mLol| 1% phenolphthalein 1 mLE 3 7}3 & A|& 5 mLE
i FEAEE T L)) 2 W74 0.1 N NaOHE o
2 A3 F FAFS g of lactic acid/100 mL yogurt© =
T-3FATH?20).
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Ha el gX& UV/VIS Spectrophotometer(Optizen
2120UV, Mecasys Co., Ltd., Daejeon, Korea)E ©]-8-3] 600
mol A FHEE ZeA o, St e ARE 2
T2 3Mste] ARt S gkl S| AulFE Fote]
3ttt X%  Brookfield digital viscometer(RVTD,
Brookfield Engineering labs. INC. Stoughtion, MA, USA)ell
Spindle no.2E “&&Fetd, Al 5(100 mL)E 100 rpmel|A] 31F
5 43 &, Skl RV spindle factor 2 3t
viscosity in centipoise(mPa-s) 2 -3}

HPLCE o|g8t R7|4 24

LR Fo TFLRERE SHTE 247 1008} 4ui = 5]
Asla AR (3,880 xg 5 min) 3F T FEH S Faslo]
syringe filter(NY syringe filter, 0.22 pL, 13 mm, Hanguk
science Co., Ltd., Daejeon, Korea)Z < 2}3t & A5 2 A}&-
3Tk f714F £49-2 high performance liquid chromatography
(HPLC, Young Lin instrument Co. Anyang, Korea)°l] RSpak
KC-G 8B(8.0 mm LDx50 mm, Shodex™, Tokyo, Japan)}
RSpak KC-811(8.0 mm LDx300 mm, Shodex™, Tokyo,
Japan)©] 2711¢] columns A7 3t AAlEth A&7+
UV/Vis detector(440 nm), ©]&742 3.0 mM HCIO4(1
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mL/min), 9F-3-A] A 2-S 0.2 mM bromothymol blue -&<4(1
ml/min) 2.2 A3} 3L column oven L=+ 63TCE A
stal, Al 5= 20 ILE FY sk th EFE4 (malic, citric,
lactic, acetic, formic acids)® T=H EF8&N S A Z5}o]
AGAS A3 & QP2 E THE G714k TS
mg/gl & AT

25 mLE H7hste] 283F &3 & A 52 Atk
T A5 ¢]8] Asahipak NH, P-50 4E column(4.6 mm
LDx250 mm, Shodex™, Tokyo, Japan)¥} Refractive Index
Detector(Younglin instrument Co., Anyang, Korea) & %%}
3l HPLCS Al&38}31o™, o542 acetonitrile:water
(75:25, v/v), F4-S 1 mL/min, column oven &%=+ 35T,
AE FYJEFE 20 L= AF AT EFEE (fructose,
glucose, sucrose, lactose, maltose) 2 F=H XT8N S A
Zoto] HRAE Age g fol g B g

Tolo] melg @ Ve,

ol

X8t =& 9 conjugated linoleic acid(CLA) &4

LT2E(10 g)l folch & (chloroform:methanol, 2:1,
v/iv) 20 mLE go] 3¢+ 5 shaking water bath(LSB-045S,
DAIHAN LabTech Co., Ltd., Namyangju-city, Korea)(50C,
190 rpmyellA] 308 &< AWE FESTE A&
(1,940 xg, 5 min) ¥ 3t5d- st N,o 2 & &
A Az} Ald o] FZH AW 50 mg, internal standard
(triundecanoin, 5 mg/mL isooctane) 1 mL, 0.5N methanolic
NaOH 1.5 mLE %31 85T water bathol|A] 10583+ ¥F&-A171
T WZ3la1, 12% boron trifluoride in methanol 2 mLE 7}
3lo] 85Tl 1087 methylationd}$Ath. W¥ 7+ % isooctane
2 mL, %3} NaCl €9 1 mLE H7}eta 183F wRksk &
QAR (3233 xg 5 min)dlaL, FEN S Fslo] CLA £4
< 93 A BE ARSI SP™M2560 column(100 mx0.25
mm, 0.2 ym film thickness, Supelco, Bellefonte, PA, USA)}
EZo| 23 E7171 42HE gas chromatography(GC-2010
Plus, SHIMADZU Corp., Kyoto, Japan)& A}-8-3}11, column
flow= 1 mL/min(N2), split ratio= 100:1 &2 A% 3} T},
F719 AE7)e] Lx= 7hzt 250T 9 2600CE AR e,
column ovene 100TCoA 587 FX8 & 4TC/minl. 2
240 C7HA] 523kl 40483 A8t A& 1 lLE GC
F4710 Fhste] A ArntEaNT FFEAQ 9,
trans-11 CLA2] retention time®} ¥ utste] 5743k & 2
Aol oAt 22 E ] 3t CLAT S 7513
TH4).

HXIZE 0|33 F7|HHEN

AR E metal oxide sensor(SY/G, SY/AA, SY/Gh,
SY/eCTI, T30/1, P10/1, P10/2, P40/1, T70/2, PA2)E A€
alpha-FOX 3000 Electronic Nose System(Alpha MOS,
Toulouse, France) S ©]&3l%th Axza EXZ2HAL &
36°C, 48 5 psi, air flow 150 mI/min2. & A3 stit} 3]
AL 93 ST2E 10 g 20 mL vialoll ©az 35T A
4%-7F 500 rppm .2 incubationd+ ¥ headspace©l] 5 ¥ gF
7173 52,500 1L)2 syringe(d5C)ell Bol 0.5 mLfsec ==
injection portel] FAsIATt. A2 AlA 9] S 213
EAAIRE 7t 1142 30F o2 Aot datm &
A Av} A2 7} A 7HEE(delta RyfRar) = SPSS Z &
13 (Statistical Package for the Social Sciences, Ver. 24,
SPSS Inc., Chicago, IL, USA)2| A5 (principal
component analysis, PCA)< & A|sle] A1 F(PC1H 2}
AFAEPC2)2] 32 T3l PCA plots 23ttt &=
@ 2 AN eTEE g% fode Fgetnnt
SAS 3 2 713l (Statistical Analysis System, Ver. 9.4, SAS
Institute Inc. Cary, NC, USA)< ©]-&-3}4] p<0.052] 4=l
A] Multivariate Analysis of Variance(MANOVA)E 4 A] 3}
ATt
SHEN
A% Aznle] EAEAL SAS 9.4(Statistical Analysis
System, SAS Institute Inc. Cary, NC, USA)< ©|-&3}] &4t
2 (ANOVA)Z 2 Al3}aL, Duncan’s multiple range testS
o]t AlJ3te] A<l o] & A% 8k th(p<0.05).
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22.40 mPa-s9] o2, FFAFE RO Brol Hrr}
LEfEY FolAor =2 FFS el A th(p<0.05)
(Table 1). S72E+= W& T4 5 lactic acid 52 AF A4
2ol Z7keka o] 2 Qe el Tl d casein)o] S35
o Asu} A4S Gl Hol H= wE At Sk
B2, FAFY] F& FPREAY Y BEAND

£e o2 ARELY). a72ES] AEE AvAEo|
F48 Bn AF FNE AR 207 QoA
(23), A %, FEEVFF EE v 250 H7H
aFEE YEsk PAIFEY PErT Brhe A7A%
7 BaE A 9ltK1,2,13). Wb 872 EE Al Al 7L
s 2, ) 8 g BAA, G 9 FE,

EedE YAER /\]-&ﬂ = 'T“IT"] T B &8
o

2T2ES RIIM TN BY

T2Ed| 38H F2 7|4 citric acid®} lactic acid

3t3]7) 257 A2E (2018)

A 5 QEE fAHS D79 lactoseZHEH EaH
glucosei—rEﬁ lactic acidE YA 3lH, AHE-H = Fabd
T 479 F5ol wha} acetic acid, citric acid, formic acid
XS Tr7] AP 37 A ETH1,3,1324). AlF FEHE &
TEEJ 7PF Be {7)AHE lactic acidEA], EIEF
(5.11-9.07 mg/g) BT} 539 E 4(7.31-12.95 mg/e)ol] 5-<]
Aoz g/ FFHAE (p<0.05), ol= FFLEA7L T
Bl vls] FEAANE(EF or EHEAEM] kol
=o} fakto] o] &8 lactose’} Za, WEtA] lactic acidS
o ol AAH Z oz ALFH} Lactic acidE S TFE2EQ]
BHEY 2 18l nAE A 282 ob, SRl
-4 a3t 331 g 2, <L, 2o o] &5 T2 59 AeVle
= 73 dTh1s).

Citric acide & -7(0.44-1.57 mg/g)Rt} 3 Lda
(1.52-2.61 mg/g)ell o2 o & =A 35S (p<0.05),
E3] HEF FolE citric acid7} F 718 EM-6914] 713
EXIP<005), FFLER Tolle HLFE=2 4=, 8
o, A, i, B 59 FEE0] e CAM9, 2, 7,
8ol =A ZAEUTE Acetic acide FEFUEH

o
QL
31, acetic, malic, formic acidst A% T n| &k g5
oz

2 B EQUKTable 2). L TEE A 25 9§ LEI}

Table 1. The physicochemical characteristics of commercial yogurt

(0.11-0.31 mg/g) ¥t} T-F $(0.16-0.33 mg/g)ol o

H ZA3S B¢ o™, malic acid®} formic acidE =

Yogurt pH (1acticT ‘é?ild,a?/‘ijot% ml) Tubidity” \(]Ilsligslst)y
M-1? 3,580,107 0.650.05¢ 30.090.02¢ 17.80+1.98"
FM-2 3.79+0,048 0.54+0.00" 30.92+0.02¢ 21.40+0.85"
FM-3 3.69+0.01" 0.66+0.00° 18.6940.01° 16.80+1.13
FM4 4.150.02" 045+0.03 138.9940.18" 2.404057"
FM-5 3.59+0.00 0.67+0.01% 19.2340.01° 14.20£1.98
FM-6 3.59+0.00 0.6620.042 20.66+0.02" 15.80£0.28'
FM-7 3,65+0,00" 0.6420.048 22.88+0,00™ 14.40+0.00
FM-8 346000 0.9420.06® 24.4240.00 16.60+1.41
MeantSD 369021 0.65+0.14 38234097 17.43+3.02
CFM-1? 4.35+0,03 0.77£0.05% 167.34053° 17420+4.81°
CFM-22 4.4120,04* 1.02£001° 198.57+1.07° 53204057
CEM-3 4.2540.00° 0.85+0.05% 154.79+0.59" 43.80+0.28°
CEM-4 428001* 0.76£0.05° 69.550.78' 304020578
CEM-5 4.17+0.00' 0.81£0.05* 141.40+1.078 71.20+0.57°
CEM-6 4.4420.06" 0.75£0.04 51.80+0.32 25.20£0.57"
CEM-7 4.3240.00® 091£0.00" 185.600.26° 73.80£4.81°
CFM-8 4312005 0.80£0.04% 180.390.78° 38.00£0.57"
CEM-9 4.5610.01° 0.79£0.02% 214.36£0.39" 4820+0.85°
MeantSD 4.34+0.12 0.83:0.09 151.53456.11 62.00£45.19

Turbidity was expressed by OD at 600 nmxdilution factor

JEM, fermented milk, CFM, condensed fermented milk.
9 Means with the different superscripts in the same column are significantly different by Duncan’s multiple range test at p<0.05.
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Table 2. The content of organic acid in commercial yogurt

Organic acids (mg/g)

Yogurt . T . . .
Citric acid Lactic acid Acetic acid Malic acid Formic acid
FM-1" 0.7420,01? 6.98:0,02" 0.22+0,02% ND? ND
FM-2 07120128 5.20£0.05° 0.20£0.00% ND ND
FM-3 0.660,03" 6.56+0.39' 0.24+0.02" ND ND
FM-4 0.97+0.06" 5.8120.07 0.1620.03% ND ND
FM-5 0.62+0.00 6.45%0.05' 0330.02" ND ND
FM-6 1.57£0.02° 5.11£0.07* 0.25£0.01° ND ND
FM-7 0.6120.02 6.36+0.06 0.24£0,01™ ND ND
FM-8 044:0,04° 9.07+0.16° 0.3240,01° ND ND
Mean£SD 0.79£0.35 6442125 0.24+0.06 ND ND
CFM-1" 1.5630,05® 8.01£0.05" 0.11x001" 0331007 ND
CFM-2 2.54£0.01° 12.95£0.05° 0.3120.00° ND 0.06+0.00"
CFM-3 1.7210,01° 9.040.10° 0.18+0.00" ND 0.06+0.00"
CEM-4 1632006 9.69+0.01° ND ND 0.06+0.01°
CFM-5 1.52:0.00¢ 9.95+0.08° ND ND ND
CFM-6 1.820.00° 73120.05¢ 0.230.01% ND ND
CEM-7 247+0.05° 8.99+0,05° 0.18:0,017 0131005 0.06+0.00°
CFM-8 2.10:0.04° 8.06+0.08" 0.15:0.018 0212000 ND
CEM-9 261001 11.0120.16° 0.2620.01° ND ND
MeanSD 2,00£0.44 9441173 0.20£0.07 0.2240.10 0.06+0.00

DEM, fermented milk; CFM, condensed fermented milk.

2%Means with the different superscripts in the same column are significantly different by Duncan’s multiple range test at p<0.05.

IND, ot detected.

TAMT AEEHY L I F 34719 Al FolAwr 2+t
0.13-0.33 mg/g®} 0.06 mg/g®] O = 7] ¥ A TH(Table
2). SFE2E #3 HPAF AHE AT EH lactic acid
7F F8 frlitela, ol Lactobacillus bulgaricus2}
Streptococcus thermophilus= A28 QT2 E A acetic,
citric, propionic, formic acid, oxalic, tartaric acid”} 7 &% %1
3(1,13,14), A %, v, e EE 55 HUsto] Al
2 A5 54 f71ate] gl S7F e fasisithe
AT A7 BaE 3 Th1,13,14).

e 8FEEE ARE Ak R T 5
Az Al "7 AF HJ7FEEC a8l {714k R
I ko] g 4 glon, B Ao e daERFEY
TS E frol FFE 714 SRV B O R EE
=9rom E3| lactic acidSHE-S citric acid2] 8.15-4.724],
acetic acid®] 26.83-47.200] A UElyith

A% FrfE =
Ay g e & e
> maltose?] 22, FIE T 72 T2 fructose > lactose

o] F9 @& HPLCE #A1¢
> fructose > glucose > lactose
[e]

> sucrose > glucose> maltose®] T2 2 %o, Tg
frol S (115.18 my/g)©l TFLER(57.72 mglg) K.
o} o] 02 =9ktHp<0.05)(Table 3). LTEES] A&
ol Y59 B 259 lactose= LA Bt FAakFol
o3} glucose®} galactose= T3l = B2, 'WEA|Zto] HojZ
= lactose?] TS Adt= WA glucoses S/ 18R] wE
FAl9 glucose= FAHtel 28] WH E o] lactic acid, acetic
acid, ethanol, CO, 52 AMIES AASIR R 11 3lefo]
7hashA " Th3,25).

STF2ENM HEH 5714 & FollA sucrose 2]
HAZE 78 WA debgem, 28 ol A s ND-129.37
mg/g, FFL G Fo| A E ND-43.74 mg/gl & H-A] 5o, ut
Ffroll A7He sucrose el WOI7FH WAL, O S
fFelAo g =2 Aoz FAE A THp<0.05). Fructose &
© ND-61.73 mg/g(LE ) = ND-45.54 me/e(5 s
), glucose T2 4.02-30.69 mg/g(LEF) T ND-26.14
mg/g(EFLEM R 1 e HATE WA YEbETh
B Ao EAE a2 Ed e R} vt S31E 99
FRENG, A¥AHT, 2 AT, T2, S AF
label Zr2)7t A7 = A, H7bge] Bflste] E4€



200

(o

Table 3. The content of sugar in commercial yogurt

A ZAAFELI A A25H A2E (2018)

Sugars (mg/g)

Yogurt
Fructose Glucose Sucrose Lactose Maltose Total sugars
FM-1" 617310032 30.69£0.58" 27742058 30534039 520£0.73° 155.89+1.16"
FM:2 14.43+0.07 10.9920.17" 92.7920.33" 25.4120.82" 1.7620.11¢ 145.39£1.50°
M3 0.8810.14' 402£0.11* 129.37:0.32° 24.9822.73" ND? 159.2543.0°
FM-4 33.92+023° 2435+0.24° 121+0.14" 20.56+0.33¢ 2.49£0.25° 82.53+091°
FM-5 30.59+0.67° 247340.53% ND 12.62+049' 725+0.11° 75.1840.52"
FM-6 35.11£0.02° 29.88+0.86" ND 24.25+0.70' 4.5820.48" 93.812.06°
M7 23.2140.098 17.860.11° ND 16.62£021" 4.70£0.07" 52.39+0.08¢
FM-8 37.7540.19° 2747027 73.24£0.88° 855043 ND 147.0240.86°
Mean£SD 29.70+17.90 21251954 64.87£51.09 20441736 433197 115.1840.42
CEM-1" 14.14+0.46 26.14£0.75° 3,690,542 0.19:0,05° 3.69+0.09% 47.86£0.63
CFM-2 ND ND 38424007 51.68+1.52° 2,05£0.62% 9.15£221¢
CFM-3 ND ND 43.7420.62° 34.19£0.26° ND 77931036
CFM-4 ND ND ND 37324043 2.1120.22% 39.4240,65'
CFM-5 13.04£0.46" 68020211 ND 34.66+0.50° 3,00+1.32% 5750157
CFM-6 ND 13.33£0.298 ND 8.5240.13' ND 21.8540.42"
CFM-7 2097:0.12" 18.25:0.09° ND 2.61£0.68* 3.6340.17°* 45.47£1.06*
CFM-8 45,5410 45" 545:0.18 1.59£0.19" 28.18£0.43° 3.58+0.08 84.3410.96°
CFM-9 18.140.37 25.670.94 3.65£0.26} 2.36:0.71F 3.11:0.32% 52.93:0.67
Mean£SD 22371334 15941899 1822£2097 22.19+18.98 3.02£0.70 57.71222.90

DEM, fermented milk; CFM, condensed fermented milk.

DMMeans with the different superscripts in the same column are significantly different by Duncan’s multiple range test at p<0.05.

IND, not detected.
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Table 4. The content of lipid and cis-9, trans-11 conjugated linoleic acid (CLA) in commercial yogurt

Yogurt Total Lipid (g/100g) CLA (mg/100 g) Yogurt Total Lipid (g/100 g) CLA (mg/100 g)
FM-1” 0.02+0.00 0.070.002 CFM-1” 2.17+0.01 6.9240.57°
M2 0024000 0.1540.00¢ CFM-2 0.93:0.06 2.99:0.30"
M3 0024000 0.0740.00¢ CFM-3 1.7120.09 5.17:0.3%°
M 444007 2 174006 CFM+4 3.16:0.14 10030.75°
M 002£0.00 0.00:0.00F CFM-5 297:0.12 9.33+0.62"
VL6 010011 0.0140.00¢ CFM-6 2.15:0.00 8.17+0.45°
M 0024000 Q014000 CFM-7 2941023 10.97£0.86"
CFM-8 1.78:0.06 5.25+0.07°
FM3 0.03:001 0.00:0.00° CFM-9 2.60£0.02 7.170.68°
Mean£$D 021050 031£0.75 Mean£SD 227073 7.33£2.58

UM, fermented milk; CEM, condensed fermented milk.

% 2Means with the different superscripts in the same column are significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 1. The principal component analysis plot of commercial yogurt analyzed with electronic nose.
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Table 5. The sensor response (AR/Rg) of commercial yogurt analyzed by electronic nose

Yogurt SY/G SY/AA SY/Gh SY/sCTI P10/1 P10)2 P40/1 T702 PA2
MY 002:000°  000:0.00°  -0020.00°  0.00£000°  031£001° 005000  007:000°  005:000°  034:001° 034001
M2 -0012000"  0.00:0.00°  0.01x0.00°  000:000™  029:001°  006:000°  008£0.00° 006000 033001  040:001°
M3 -0012000"  0.00£0.00°  -001:000°  000:000™  031:001°  006:000°  0.08000%  0060.00¢  035:0.01° 041:001°
FM-4 000000 0.00:0.00°  0.00:0.00°  000:000™  027:001°  005$000°  0.07:0.00°0  005:000°  031x001° 0352001
FM-5 000£0.00°  000£0.00°  000£0.00°  000:000™  0.10:0.00"  003:000" 003000  0.03:0.00"  0.11:0.00"  0.150.00
M6 -001£000%%  000£000°  -001£000°  0.00:000™  027:001°  007:0.00°  0.08:0.00°  006:0.00¢  031:001°  0.37:0.01°
FM7 0012000  000:0.00°  -0.01:000°  0.00£000°  030:000°  007+000°  008:0.00°  0.06:000¢  034:000°  0.39£0.01°
FM-8  -0010.00%"  000:0.00°  -0.01:0.00°  0.00:0.00™  0.18:000°  0.04:000°  005:000° 0040000  020£0.00°  0.23£0.00%
CEM-1  001:000%  0.00£0.00°  -0.01x000°  000:000™  036:001°  007:000°  0.092000°  007:0.00°  042£001° 0442001
CEM-2  000£0.00""  0.00:0.00°  000:0.00° 0001000 009000  0032000"  003:000°  003000"  0.10:000" 0172001
CEM-3  001:0.00%  0.00£0.00°  000:0.00° 0001000  007:000°  002:000  003:000  002:000  008:00F  0.13£0.00
CEM-4  000£0.00°  0.00:0.00°  000:0.00° 0001000  007:000%  002:000°  003:000 0020007 008000  0.1420.00
CEM-5 0002000  0.00:0.00°  0.00:0.00° 0001000  008:000°  003:0.00" 0032000  002:000"  009:000°  0.15:0.01
CEM-6  000£0.00°  0.00:0.00°  000:0.00°  000:000°  005:000' 002000 002000 002000  0.05:0.00*  0.09:0.00"
CEM-7  0.00£0.00™  0.00:0.00°  0.00:0.00°  000:000° 009000  003000"  003:000°  003:000"  0.10:0.00"  0.1620.00"
CAM-8  -002:0000  000:0.00°  -001:000°F  000:000%  055:002°  0.14:000°  0.15:000°  0.124000°  0.61£000°  065:0.01°
CEM:9  000:0.00°  0.00:0.00°  000:0.00°  000:000"  0.13:0015 0042000  005£000" 003000  0.5:00158  022:001%

UM, fermented milk; CEM, condensed fermented milk.

2Means with the different superscripts in the same column are significantly different by Duncan’s multiple range test at p<0.05.
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