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Effect of Volatile Flavor Compound on Yogurt during Refrigerated Storage

Hae-Soo Kwak
Department of Food Science and Technology, Sejong University

Abstract

This study was carried out to investigate neutral volatile compounds and sensory quality of yogurt
during the storage of 15 days at 10C. The yogurt was manufactured with mixed culture containing
Lactobacillus acidophilus, Bifidobacterium bifidum and Streptococcus salvarius subsp. thermophilus. Among
the volatile compounds, acetaldehyde, acetone and ethanol increased significantly, and 2-butanone and
2-heptanone increased slightly but diacetyl did not increase during the storage periods. In sensory
test, the flavor scores of yogurt were not different during the period, but those of off-flavor were
significantly different (p<0.05). In correlation between the volatile compounds and sensory test, there
was negative correlation between acetone and yogurt flavor, but positive correlations between ethanol
and off-flavor (P<0.05). The results suggested that the volatile flavor compound may not affect the
10C.
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At of 7)ol Lactobacillus acidophilus, Bifidobacterium
bifidum, Streptococcus salivarius subsp. thermophilus%
£33 ABT-4(Chr. Hansen Lab., Denmark) starter =
0.02% HF7 F 40CellA 647+ wEA) A} 10T A
24717F akAsbA7) AlgE AA77 0°éi 3tof, 10C
ol 4 1597 MAslwia 34 Ao & A3}
e,
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STFEE9] A 87| A2 Bassetted} Ward®el
ol o}a] Z21¥gir}. A8 50g-2 Kemmerer-Hallet
type micro-Kjeldahl distillation unit®] ZF e} =0)
Wil ethyl acetate 5ppme W¥ ZF BAZ Y7l
F F5AA SFY 5miE FHsdn o] F 2miE
20 m/ 9] space vialoll 33 o37)e)] Na,SO, 05g8 A
7kt % teflonvh ) 2 23 60T F=Foll 4] 2871 A %] 7]
F 537 wukslar o}A] 8%-7F A ) XA headspace gas
1 m/$ gas chromatography(GC)Z F-433k¢dic)

GC %42 FID(flame ionized detector)”} % 2+x] He-
lwett-packard Model 5890 series II Gas Chromatograph
(Helwett-Packard Co., USA)Z A}&3le] Alx|s}adc).
7 0.2+ Supelcowax™ 10(Fused silica capillary co-
lumn, 30mX032mm [D.X025um)& Ap&steion
carrier gas2+ N, 1.2 m//min, air 300 m//min, H, 30
m//min 22|32 auxiliary gas2+ N, 28.2 m/min® &

Heh 1miE F18 A1 72 split ratiot= 1: 20030,
Purge on time-& 0.1%-2.8 3lojr} £ x 27& Fql7e)
AE719 x5 F 250C% dHsldn FHe ¥z 35C
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Table 1. Means” of carbonyl compounds of yogurt by gas chromatography during storage at 10°C

(unit: ppm)
Storage Acet- :
D | -But: 2-Hept e
period(d) aldehyde Acetone Ethanol iacety 2-Butanone ptanon:
0? 18.33¢ 6.57° 23.70 3.307 1.03° 0.3722
3 23.30° 7.84° 25.743 278 1.37° 0.795°
6 23.83° 8.46™ 28.607 3.09° 163° 0.875"
9 25.24% 891¢ 38.39" 3.08° 1.64° 0.848°
12 26.43> 10.62¢ 39.19° 2.88° 1.83" 0.972b
15 28.86° 11.249 44.21° 2.86° 2.05 1.152°

UMeans not followed by the same letter in the same column differ significantly from one another (p<0.05). 20 d:

after 24 hr stabilization at 10 €
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Fig. 1. Typical chromatogram of carbonyl compounds
obtained from yogurt stored at 10°C for 3 days
The compounds identified are: 1=acetaldehyauz, 2=ace-
tone, 3=ethyl acetate (internal standard), 4=2-buta-
none, 5=ethanol, 6=diacetyl, 7=2-heptanone

A $UF starterst AlBAlZ A4S 34 &
TE2ES MR F FUA o) AR AL B aceta-
ldehyde2 & 24|17 o] % 6x17712] AR %
7He Halok of Aol wls| B Age) 15U%e} A%
A e ALAo|71sht A4} acetaldehyde F7} A3}
+ Jegoz4, £& 2E@00)eA 6417 LA}
10T 4 1597ke] 9@ F=E HAo] FHulF: AANE
acetaldehyde §3bHsle] pjxj= of3ke HL 7o

[} 28y A 271%E 154714 acetaldeh-
ydeZ} 18~29 ppme #7& 722 ], 10CA 15
LY AL wolEdnlgt 39 $ulE 2P ¢
T otk 14 o)1F9] A& F7kEal EA cultureol A
acetaldehyde A4 53-& WojAldy 219 »}p ",
=30, 12, 24 9] A7) 7H5ak] acetaldehyde MAd-&
AT O ARelre 2 ool 27 29, 26, 22 ppm
o2 AL Fgor A AFE HYA A9 2
H5E F8 B9 14~1549 ARV 8HEE
ool A W3lE wAAe gov, o R
ARt g 712 5 S-S AR AR

Table 2. Means" of sensory analysis of yogurt during
storage at 10°C

Flavor score Off-flavor score

0 4.048" 1.238"
3 4.143 1429
6 3.905" 1.333"
9 3.857" 2.048"
12 3.524% 2.190™
15 3.476" 2.286™

"Means not followed by the same letter in the same colu-
mndiffer significantly from one another (p<0.05).

As the value increases from 1 to 7, the intensity of the
sensory characteristics increases.
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Table 3. Correlation coefficient between carbonyl com-
pound and sensory analysis of yogurt during storage
at 10°C

Carbonyl Correlation coefficient
compounds vs. Yogurt flavor vs. Off-flavor
Acetaldehyde —0.678 0.799

Acetone —0.897* 0.868

Ethanol —0.844 0.971*

*Significant at p<0.05.

7t A 24%l 2 AY) diacetyl ¥eFL(2.8~33
ppm) Brandao®] Zz}e} G xal}in, g)e] Asti x)ge)
pH7} W31, steam-distillation#} % o] =& v g qls)
a-acetolactic acid(ALA)7} diacetyl2 Abstslo} A7)
diacetyl ¥ Z712 A= el oo A s 2 Al
o2 AR} g FAY FE glork 15979 A
7175k WEgE diacetylmke AR g Zrlgl
ALz % +% gk fAF ARr)7HEqke] diace-
tylgr=kel Z7h= WSl 2 deizl aboln, g2
FAIEQ buttermilke) %ol = e3& <l decarboxyla-
tionell o] 7}4¥l ALAZFo] 7T 4] 1~27 A Fojji=
o}F x-2go] Z5le] diacetyl HgHEE oko] i
Db RaEdol® i A e Zsl: diacetyl
< citrate7} diacetyl® HHHE &3 diacetyl re-
ductase activityell s M= el 4 glc}us,

TS| 2[5t eF=E go|e} 2wt &0| AEDte)

10Col A 1597ke] A A7)7HEqkel] WE $4 2 7=
E9] 57 A4 7= Table 20 vjeh} glc}, 2 F2E 9
71574¢ ¥ol EA%u]i= acetaldehyde9} diacetylsd
22 ol ILHET YAl s oA, B oA
HollA] 272E sfule) FeAAASE 0d¥E 159
7HAe] AR 712t F 4004 352 dolxe AL
Hol7l= glovh, EAgHoz 7+ A&7k f93q
Zole A9 gl Ao vheldtHp<0.05). $19 Aje}
LA Al 509 10T A 14 7te] 54 g FE =
Mol dwulo} FAol| d3L v)A x| vl sy
Badings®} Neeter®: 13~16 ppm A%<} acetaldeh-
yde7b EAhe aF2Er FEG gv)E 742 7o)
I g o R, A7) kFatel #n) wslrl Aeolgls
2 FeAE A= 0 Wl 224 18~29 ppm o]
acetaldehyde Fefol| o3 A9 7hsic) 013+ %A
Ao A 159074 Frlshe Adke Rl 9wl
FroAQl ae] & o)
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RTEE ME F oA AT AR AHeA
" acetaldehyde®} &vje} #57dAbabwete] Al
7F 09622 FA) el o] A#E niglo g 647}
HA7]7HE3e] acetaldehyde A3} apv|ebs Abgat
A7b A, 2 oolF e e AAV|HEQkdlE Aao)
489 o 4 glrh wy, LTFEE W7} acetaldeh-
yde2] Ao o&gciae sh o] 579 acetalde-
hydeX t} §sko] Wolx'l g F=E &u]9) acetaldeh-
ydest= A oizAe] ¢l8-& AJalgicl

°]#+= acetaldehyde, acetone % ethanolz} Z(+)<]
FRdAE dehli gl 2, ethanolzbh 4914 Abas)
£ 29v}. Acetaldehyder} £ 99 yogurt hv)o) vjm
4%E " 4 9vh o]8 acetaldehyde &% #Abe
acetaldehyde”} ethanol® WEtx|x] ¢t& o7 gl 42
T =1, o]l Fo3sH= alcohol dehydrogenase ] acti-
vitywe A= H2d 2o 2% Zadda
dE A ol deiu} o] Aol e ATl
ul7b 27| 7Hgql 2 Alo) st gl AoE Mol 29 ppm
acetaldehyde &2Fe 0|3 & WY AEo oo
obd Ao AlgEc AR F XY QF=E9] 3
A 7] AEg ol 4t B 8 T2E )9 o]
AEE FA3A HHAE g o] A sk
87EE §n]=5108 (acetone, ppm)—0.143
ST2E o]F=0.059 (ethanol, ppm)—0.189

0

2 o

& A¥ M= Lactobacillus acidophilus, Bifidobacte-
rium bifidum, Streptococcus salvarius subsp. thermophi-
lus®} EFFFE )43 34 8T7EE A2 10T
ol 4] 15d7ke] AA7|7ke] W 3] o AR g
TEZE vl wisks zalslgict. A7) 7be] Lol
ube} diacetylS )98k acetaldehyde, acetone, ethanol,
2-butanone®} 2-heptanone®] Fefe x)4zql =7} A
&g Rk 2 % acetaldehyde, acetones} ethanol
FE-L A8 Foleo 34 e7EES = 15
A7ke] AA77HEY R Ajold Holx| etz B
SR w2 o)HE Frlekdnk aFEE] Fuy
v AR f57gAagets) A #AlE acetonedt
| oh= (—)9] BAR, ethanol? o]H 9 (H)BAR
vebdom, 7 fojide] AU tKp<0.05). 10T A
15d7ke] A A7|7be) w34 a2 E9] by 4B
3 gFEES Fu) WistE: 2T Al 159719
A A9 A% 713 g Aoz byl

At g

o] T 19943% AlEdistw gt o Fu)o
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