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Volatile Aroma Compounds of Yogurt from Milk and Cereals

Kyung-Hee Kim and Young-Tae Ko

Department of Foods & Nutrition, Duksung Women’s University, Seoul

Abstract

A curd yogurt was prepared from milk added with skim milk powder or four kinds of cereal
The effect of cereals at 2%(w/v) level on the pattern of volatile aroma compounds in curd yogurt
was investigated. Acetaldehyde, acetone, ethanol, diacetyl, butanol and acetoin in curd yogurt were
detected by gas chromatographic analysis. Among these compounds, acetaldehyde, ethanol, diacetyl
and acetoin were produced during fermentation by Lactobacillus acidophilus (KCTC 2182). The addition
of cereals did not affect markedly general pattern of volatile aroma compounds in curd yogurt. The
amount of acetoin and ethanol markedly increased until the first 6 hours of fermentation, and then
increased mildly until 24 hours. The amount of diacetyl markedly increased until the first 6 hours
and then decreased slightly. Acetaldehyde was first detected by gas chromatograph after 18 hours

of fermentation.
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Lactobacillus acidophilus(KCTC 2182)5 Al€lsled 4}
g3t o 2aFFe] BEE iR ZE MRS g
(Difco Lab.)& A}8-3}5ich.
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Table 1. Conditions of gas chromatographic analysis

Column: HP-FFAP fused silica capillary column

(stationary phase: cross-linked polyethylene-TPA
25m X 0.32 mm X 0.52 pm film)

Carrier gas: Nitrogen(flow rate 1.25 m//min)

Air & Hydrogen flow rate: 330 m/ & 33 m//min

Injector temp.: 200C

FID temp.: 220C

Column temp.: Temp. program

500 (7 min hold) 2 ™1, 90% 6 min hold)

Injection: Headspace gas 1ml, split 12:1

55C o] Zoll A 2087 wukslglct. WA gk headspace
gasE 5m/ gastight syringe(Hamilton Co)® 1m/ # 3}
o] HP 5890 Series II gas chromatograph(Hewlett Pac-
kard Co)Z ¥Aslgctk EFEAZ acetaldehyde(GC-4,
99.5% o)Ak, Fluka Chemika Co.), acetone(5+, Junsei
Co.), ethanol(GCE, 99.8%, Merck Co.), diacetyl(Z+,
Toyko Kasei Co.), n-propanol(E-3#, Junsei Co.), butanol
(E5% Junsei Co) 2 acetoin(GC%-, 98%, Fluka Che-
mika Co.)& Ap&8}e] MF-E X 7Hretention time)& Hl
wsle] w28 #elskA integrator(HP 3396B)= #| A€
ZxAae) &g maHye wmste] Akt
®#A|8E lactic acid2 pHE 40582 =4% % 50
mlol| 50g¢] Na,SO, 2 #7138l of7]e| EFE A ace-
taldehyde, acetone, ethanol, diacetyl, butanol % acetoin
59 7+7 50ppm H7psta WF-EFEAE 50 ppm]
n-propanol 2-& 3 rubber septum 2.2 483t 50~
55T 9] Szolla] 2057t wHbslgich EFEABENFE
u A headspace gasS 1mi FA|A deoial w=¢]
WAz Alge dAadAe wmste] Al 7]l
2%A)8 3¢ n-propanol?] Wz} Al€%¢] n-propa-
nole] @WAnlel F45ge 45 F3te] At
A ge) g A4 ohg 2ok

Area of X in sample
Area of X in standard sample
1
Recovery ratio

X(ppm) =50 ppm X

X : volatile aroma compound in sample

Age 33 uhE Axsn o) 3 104y Fhs e
gas chromatograph®] #4%7& Table 13} i
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matograph@. ¥-43tgich. ZFEAUZE acetaldehyde,
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acetone, ethanol, diacetyl, butanol ¥ acetoin2- A}-4-3}
I WWREFELZE n-propanold 44319} Fig 1.8
AFA) 29 chromatogrameo|t}. 1 == ko] el
72 SwlE AF2-F ether(2.086 min)®] | =o|d, 1
HYE] 47} acetaldehyde(2.354 min), acetone
(2.914 min), ethanol(4.224 min) ¥ diacetyl(5.224 min)2]
sjaeln, 5L YRIEFEHZ A48 n-propanol(6.
879 min)<] ¥ 30|t} 6 3} 79-& butanol(10.295 min) 3}
acetoin(15.044 min)2| = o)t}

S ‘.Jldg»__!‘\_.—_——l\

20 min —l

Fig. 1. GC chromatogram of volatile aroma compounds
in standard sample

1; acetaldehyde, 2; acetone, 3; ethanol, 4; diacetyl, 5;
n-propanol, 6; butanol, 7; acetoin

gl hetE ] A 25 W A 2 3 (1993)
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H7bro) 2 Aol 7b gl o, 2447 Foll e 2T He
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MRS brotholl A §ei8 o2 starter A2 F UdY-
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Aztele] A RE gEFe) Apole ZA Wsirh
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acetoine| L. acidophilus(KCTC 2182)8] H&AHEY&
o} 4= 9) o n, acetoin®] FHeko] 7}A Hqtrl. Acetaldeh-
ydes}t diacetyls- ek wgtor} s7=Ed 333
A gy AR R oA e
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Table 2. Composition of volatile aroma compounds in curd yogurt fermented with L. acidophilus® (unit: ppm)

Additi Acetaldehyde Acetone Ethanol Diacetyl Butanol Acetoin

e

: 0 hr 24 hr 0 hr 24 hr 0 hr 24 hr O0Ohr 24 hr Ohr 24 hr O hr 24 hr

Milk -2 0.206 3.845 2.624 3.184 14.749 - 2884 0.705  0.505 - 67.000
+0.058 *+0401 *0329 +0480 +1.384 + 0577 +£0.093 *0.047 +4.881

SMP? - 0.185 5.726 2.798 2941 16.018 - 2.819 0.736  0.537 ~ 95.222
+0.000 +0621 +0309 +0680 +1735 +0.377 +0.165 *0.065 + 6.400

Rice - 0.187 5.575 2.697 2.627 14.856 - 2122 0681  0.527 ~ 69.637
+0.033 +0552 +0224 +0866 =+ 1488 +0.271 £0.315 #0.000 +6.937

Barley — 0.224 5.596 2438 3267 15388 - 2971 0739 0477 - 89.631
+0.035 £0.001 =019 +1292 2572 +0323 +0.186 *0.043 +0.027

Wheat - 0.245 5474 2.849 4739 16756 — 2.831 0843 0522 - 83.452
+0.039 *+0.752 +0436 +2017 3946 +0452 +0.334 =0.007 +5.828

Corn — 0.231 4.340 2.851 3841 17.849 — 2.043 0.704 0565 - 75.227
+0.040 +0.058 0203 =*1.180 =+0.840 +0220 +£0.111 +0.052 + 5967

U0 hr sample was prepared

from milk inoculated with L. acidophilus

24 hr sample was prepared from curd yogurt fermented with L. acidophilus for 24 hr

ITrace
YSMP: skim milk powder
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Fig. 2. GC chromatogram of volatile aroma compounds
in sample prepared from milk (Ohr)"
12; acetone, 4; ethanol, 5; n-propanol, 6; butanol
Sample was prepared from the milk that was inoculated
with L. acidophilus, but not fermented
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Fig. 3. GC chromatogram of volatile aroma compounds
in sample prepared from milk (24 hr)"

12; acetaldehyde, 3; acetone, 5; ethanol, 6; diacetyl, 7;
n-propanol, 8; butanol, 9; acetoin

Sample was prepared from curd yogurt fermented with
L. acidophilus for 24 hr

o)t} &3 R 1H(2.15 min) 3¥(3.72 min) ¥ A+
AHo] #al=lx] edstr}. 244]7KFig. 3) &8 A¢=
97h9) Mazt Jebhged o] sheuld Adie] "
) Z24= 2W(acetaldehyde), 3 (acetone), 5¥(ethanol), 6
H(diacetyl), 8% (butanol) ¥ NH(acetoin)o|= 7H-2 Y
FR2FEAE A48 npropanol 2] #Zolch A 1
(215 min)=} 4¥M(3.72 min) 2 AHe] Falx = o
gkt 047k Alge} 24417 A58 wlws] B4 047
o A= Jeh}z] 9okl acetaldehyde, diacetyl ¥ ace-
toin®] = =7} 244)7F Algolle viebgten acetoned]
Hz wWAo] tha FHAstx ethanol®] =3 WA F

Table 3. Content of volatile aroma compounds produ-
ced by fermentation in curd yogurt” (unit: ppm)

Acetaldehyde Ethanol  Diacetyl Acetoin
Milk 0.206 11.565 2.884 67.000
SMP? 0.185 13.077 2.819 95.222
Rice 0.187 12.229 2122 69.637
Barley 0.224 12.121 2971 89.631
Wheat 0.245 12,017 2831 83452
Corn 0.231 14.008 2.043 75.227

YSample was prepared from curd yogurt fermented with
L. acidophilus for 24 hr
OSMP: skim milk powder
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Table 4. Changes in production of volatile aroma compounds during fermentation by L. acidophilus in milk"

(unit: ppm)
Fer.mentatlon Acetaldehyde Acetone Ethanol Diacetyl Butanol Acetoin
time(hr)
0 -2 3.845+ 0.401 3.184+ 0.480 - 0.705% 0.093 -
6 - 3491+ 0.344 10.022+ 1.276 53568+ 1.253 0.505+ 0.073 41532+ 4.606
12 - 3.179+ 0.243 11836+ 1.142 4279+ 0.741 0.509+ 0.029 59.574+ 3.793
18 0.193+ 0.039 2.779+ 0.309 12,447+ 2.385 3.115%+ 0.538 0.504+ 0.073 66.852+ 4.082
24 0.206+ 0.058 2.624+ 0.329 14.749+ 1.384 2.884+ 0.577 0.505+ 0.047 75.227+ 5967
USample was prepared from milk fermented with L. acidophilus for 24 hr
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Fig. 4. Changes in content of volatile aroma compounds
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Z7}aled 5.358 ppmo] A E G en] T o] Fol 4)]3]
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