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Influence of Wheat Flour on Flavor of Roux
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Abstract

In order to clarify the flavor formation of roux prepared by heating wheat flour and butter, kaolin
is substituted for wheat flour because it is inactive while heating the material. This modified butter
mixture was heated to 160°C, as the roux heated to 160°C. Those aroma concentrates were analyzed
by GC and GC-MS. The result of aroma components in the roux was compared with that of the heated
kaolin-butter mixture and the unheated butter. .

The heated kaolin-butter mixture, in other words, the heated butter Only, showed little quantity of
furfuryl alcohol in the furans and no quantity of nitrogen-containing compounds such as pyrazines
and pyrroles, which were contained abundantly in the roux. On the other hand, this mixture performed
in the same way as the roux in the generation of methyl ketones with carbon number from nine to
thirteen. Therefore, it was verified that in the roux, the Maillard reaction was accelerated because of
carbohydrates and proteins from the wheat flour, and the thermal oxidative reaction of lipids from
butter had occurred. \

FJ—R I V—, BERET, BEKIHE, NEW, ¥R 2a= 7957 4—

Key words : roux, aroma component, flavor formation, wheat flour, gas-chromatography

CTfTEICEX TCOMBBEO DET ST VL —
ELTRVE. 20 B —itBY 32EORM
KON, BODBINIROPLBETRALRELE

AT B b BREVORTHFERINTL
5ZLICED, ZDFROF CHEHE RLERIEHE

1. #&

N—d NS — R EBD, Z2OHANEREMZ T
BoTEons. ZFREFIAPAV—ROT S
V=t gIFoh, ZThFNETIAL FY —X,

T35 vV —-A0EMELTHVWLEIRE. V-0
METH 388 - LINERBRAYOMBRE S b
AEXEIHEV,140CL b0 baTEHRD, 160
CloWwitibLEo>RBLED, ZORKDV—
B75 9 V—DMBERETH L, HicMEL

ToTwbILtiHIsIN3B.

ZIT, V—DBRIWRERARDL D, hEY
DROY IR ATFEELEDZY VY E2HVT, L—
LA (KR TIXIECE TME O EH

ERVE) CRHBLEMBAYOESRS £, 160C

—113—



Mo —" RERMBONT - DZh 6 L
BT2ZLic&b, V—FhOFEREDDERZH
B oBHE, ZAECERCREREYY o Kik»
HRDBZEEREIPDBIEEFRLOWVE LT,

TR, A D L 0BFRRMEY (BAEMFICERY)
OO F A2 b 257 (GC) RUA R
ru<w b7 7EBEESHE (GC—-MS) %
Fw 7z,

2. RBAE
m =

MEE LT, 802 LR, NER (HES
Bk B, “vsv-—", EEE 8.0%, X
5 14.0%) LAy — (BHAE (K) B, mE
Ny — KS516.5%) LEHOVE. ERNEBRD
RABELTIE, AUy (3L ES5E) (FO%
MiZE (BR) OPr.G. (bkZHE&KME) AV,

V—DELRBEY ORI oW TIX, BIW Y
LK, NEB LY —£30g 2. BEE (100
V, 300W) TI60CIicET 2 TR OT (PO
FEE6T) v fEoT. T L EKROEHE
TAAY VNS —£30g%160°C £ THMBL /.
in%_@éﬁ*ﬁrb%ﬁ?ﬂ:i h,a—& VI NKL—
Y=k BWEKKEREE, —— TV, ®E
HBILX2z—-TVHEER2Th > TERERY
Bl . ghkny— (RNH) 2o 0EKBREYD
@ﬁ@ﬁ?ﬁbliofc.

(2) EKERYOILLERT

BELEHEYIGCCEBIUGC—MSIKEoTH
MEh, ERD (E—2) T2V TREZOMS
7 =% %G CoRFERM (Tr) X ¥Kovats Index
KD Do—Bick b EE - BWRET-o/. ZLT
GCAatickvBoNLGCF ¥ —F XD ERS
D (BHE—2DEA) 2Kk,

CCoOMizEE MR 27u= 25 7%A
W, TROFHETIT>72. HIEEHE  FID, A
S5 CBP—20M (0.25 mm i.d. x50 m lengt
h) , A+ — 7 ViEE 1 60°Ch 5200°C % THES2CH
BT200CH 6E|R A vV xrsa v iBE 200
T, FY VT —HRX:~AUTLED] nlDFHE)
2RV,

01234567891011!2131415
Heating time (min)

1 REERRE BT AR E B E

GC—MSOWHTIZ, 160°CH—IizDWw TIH
HO LB TH B, ALY Y - 8y~
BB ERMED N E —izD T, GCERikHe
wlet Packardft 5890 seriesIl B¢ 5 L 1ZDB-WA
X(0.25mm i.d. X60m), *—7VREB KUy
V7 —HAXGCEHEIEUL L L. MS EBidHew
let Packardt: 5972EIC¢H 3.

3. BREEER

() ESEBYOSERLUTGC/IKKY—Y
AAY U ENY —BEYE —FRETMAL

ROBE FRABRENEZH LN —REAYOZ N
LHBLEOBR L THB. AUy - 85—

BYZANER - NS —BY (Thbbr—) KK
AR RE EAOEEBEIRRHE W & 5 T, 160C

CET 5 ETOBBRIAIFY Y - Ny —MEY T
B1295~ 135018, L — TR 14~ 1590 BTH - 2. 7
o DBREBELAR S L, )L—TIX100°CH 5120
CTETORMTREEFOEEIMY, BRAKIET
HEILPRENEOTHLY (D LETh
FTOMERCBOTHEBEINL?Y) ,2hic
NLUTHF Y v« NE—BAVIE BT, BE
LROEEIFZE-ETHD,I60CICETEET
OB L—ICERT 2B ER»o7. L L
WY —DARDBFER E,160CITET 5 £ TORM
BEBICRELS BBD, A3 Y v - N —NEDY
2N —HBAHCHELE TS DL LTRAVE L
7.
ZNoDBFRBHEYONRBICOVTIR, A F Y
VNG —IMBY (NI —DBROMEYITHYET

— 114 —



INEM E RS — I BED nf;zl/—o)é’i%ﬁio WT (1)

@ 10 %

29

ARM AN

34 3 37 45 51

- 50

é

B 37 45 50 51
. 35
’ . 46
ll__ o l .L,L .1 __LlL J_.M_N
2 4 10 25 29 34 ' 45
©
' 50 51
| ! | | I I | [ |
0 10 20 30 40 50 60 70 80 90 100 min

B2 BEIBREYOARI 0~ AP

(A AFY - RE—EY, B):KWFO/F—, (C): 160CHBADA—

C— 2 B5OLAMIR ISR L LOIIEY T 5.

GC4&E : BHEFID; T, CBP20MF¥ T Y—HTA; H7AERE 60CHDL
200C ¥ CHE45Y 2CRIBT200CHHIIER ; F¥ YT VR, ~J VA

%) TRMEI00g Y- #2.3mgTH-7. 2 h
WR160°CHEL — (BHEH100g% 7 b £13. 1ng) 12 b
RTRRAB L, —FRMEED N H — (MH100g
Y701 Tng) WWHRB EHNLEE LD, NS —
RIET B LIk Db BELERYHEML
TWB I ELBRENT.
FnsoRBoFAIue I LER2ICR
Lteo W) iXAAY > - Ny —ingdy, (B) iz
HOy—, QRICA—THo%. (K kB
DGCRI=VEb, NT—-—DMBIC k> THER
AV OBPRIBICHEZA S I LHPRALPTHS.
$ WL QOHETE, WFRbEREEGC S
S—vTHD, MBI EBEEORTDERD %
ENkE5THBH. ChbEDGCRI—VYDE
Bpd, Ny —C/NEREMETMEL IV —D
BEDCO RN —DAMBALIBED A LR

AR OBHDBEERINT.
(2) R HERICKLDHER
SEEOBELRERFYICP>WVWT,GCEGC—
MSHHIESE, KE—2ORED 2 IIKER
270, RO0MBERD. 2O, A) & B) D
Stz € — 2 No. 37@DBHT, R U ¥ — % No. 46 D BHA
WELEE ] OMADERICF L) D8y —
KHEME N - BB ENCELGEh TV,
ZhoBMPRBRERRTI TR RO T, ERT D
SBEE (%) WBVTR, ZhboolST2RBRE
LCEHL,A), B, C3BEORTERDHEK
FRICRLE. CORICBHRILTERDEI NV
KB, 52 FVE 7AFE FME 7 LV -
ybhex) -V, 75 VE R LAYE, *
oMt (Fra—VHE T2 FVE RIWKESE) o
T25A3T, EEREIV-TOoEFHE

— 115 —



Fl BFYr - Z—INEA . KIMBROD /S5 — B (R I3 DF R4S DR s

Peak Tr (min) K1 *! Component Peak area (%)

No. @) ®) (O
1 9.5 1087  1-Hexanal 0.46 - 0.72
2 13.3 1167 2-Heptanone - - 11.14
3 13.8 1188 Heptanal 0.90 - 0.42
4 17.6 1272  Methylpyrazine - - 0.54
5 19.2 1304  1-Octanal 1.13 - 0.39
6 20.6 1326  2,5-Dimethylpyrazine - - 0.47
7 21.0 1333  2,6-Dimethylpyrazine - - 0.65
8 21.4 1340  2-Ethylpyrazine - - 1.03
) 22.0 1350  2,3-Dimethylpyrazine - - 0.69
10 25.2 1391 2-Nonanone 6.71 0.31 12.16
11 25.5 1394  1-Nonanal 4.26 0.87 0.87
12 27.7 1431 (£ )-2-Octenal *° 0.38 - -
13 27.8 1440 Propylpyrazine "¢ - - 0.56
14 29.4 1475  Acetic acid 0.47 - -
15 30.3 1482  Frufural _ 1.14 - "0.96
16 31.3 1498  2-Ethenyl-6-methylpyrazine ~© - - 0.58
17 31.6 1490 (&, E)-2,4-Heptadienal 0.27 - -
18 32.2 1498  (&£)-2-Octene " 0.55 - -
19 32.4 1513  Acetylfuran - - 0.29

20 33.4 1543 Benzaldehyde - - 2.01
21 34.5 1536 (Z)-2-Nonenal *¢ 0.79 - -
22 35.9 1567 1-Octanol 0.86 - 0.26
23 37.0 1581  5-Methyl-2-furfural 0.29 - -
24 37.2 1585 Isopropenylpyrazine ~° - - 0.28
25 37.8 1597 2-Undecanone 9.94 0.32 10.00
26 38.2 1604  2-Acetylpyridine - - 0.74
27 40.6 1644  2-Acetylpyradine - - 0.40
28 41.0 1654 Butanoic acid 2.02 1.54 1.50
29 42.8 1676  Furfuryl'alcohol 0.52 - 18.31
30 44.7 1710 ©  1-Dodecanal - - 1.28
31 45.4 1712  Cyclodecane ~°® 0.41 - -
32 47.9 1752  (E)-2-Undecenal ¢ 0.93 - -
33 48.8 1767  3,7-Dimethyl-1-octene ~° 0.34 - -
34 51.3 1825  2-Tridecanone 6.41 - 3.88
35 53.9 1869 Hexanoic acid 6.36 5.17 0.98
36 54.9 1873  (£)-2-Dodecenal ¢ 1.31 0.82 -
37 . 57.3 1915 BHT ™
38 59.6 1958 Heptanoic acid 1.56 1.13 0.29
39 59.8 1976 2-Ethyl hexanoic acid - - -
40 60.1 1980 Maltol *° - - 0.32
41 60.3 -1983  $-Octalactone 1.23 4.41 1.15
42 60.6 1987 2-Acetylpyrrole - - - 0.44
43 61.7 1994  Furan carboxy acid metyl ester 1.94 - -
44 63.0 2020 = 2-Pentadecanone 2.35 0.46 1.05
45 65.5 2081 Octanoic acid 11.25 15.41 6.00
46 67.4 2103 BHA ™
47 69.7 2151 2-Phenoxy ehanol 0.66 - -
48 70.9 2190 Nonanoic acid 0.90 1.05 -
49 71.6 2186 a~-Hydroxybenzen-acetic acid

' -methyl ester "¢ 0.94 0.52 -
50 72.1 2201  &-Decalactone 4.69 13.66 1.50
51 76.6 2291 Decanoic acid 8.21 28.95 2.30
52 82.7 2370 y-Dodecalactone - 041 -
53 86.7 2413 S3-Dodecalactone 1.41 3.58 0.46
54 92.8 2499  Dodecanoic acid 3.03 7.29 1.00
55 94.7 2517 5-Hydroxymethyl-2-furfural 2.38 S 0.84

Unknown 13.00 14.10

13.54

*! Kovats Index

*2 (A AV - FZ AR, (B):RINFAD /57—, (C):/L—

*3 BRSO E B (%) OEITIE G A& S EINY (BHT, BHAEBRELU TERHL~.

"4 BHT:Butylated Hydroxy Toluene, BHA :Butylated Hydroxy Anisole

s 3-Hydroxy-2-methy-4H-pyran-4-one
" HEEALEW (GC-MSDIITED)
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