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We studied the core characteristics of spaghetti samples boiled for 5-20 minutes and related them
to the perception of “al-dente”. A sensory evaluation, breaking test and magnified photographic
observation of the spaghetti core were conducted, and the ratio of weight increase, moisture content

and, gelatinization ratio were examined.

The sensory evaluation showed that the Japanese perception of al-dente spaghetti was that boiled
for 10-11 minutes, which corresponded to a weight increase ratio of 2.3-2.4, water content of 63-64%,
gelatinization ratio of over 90%, and no rigid white core in the spaghetti strands.

It has been reported that the Italian perception of al-dente involved a weight increase ratio of 2.1-
2.29. The samples boiled for 8-9 minutes were equivalent to that, and resulted in a fine rigid white core

in the strands.

The curves for the breaking characteristics could be divided into three sections: double, shoulder
and single peaks. Italian al-dente formed the shoulder peak, and that for the Japanese formed a single
peak. Keeping for 20 minutes after boiling changed the shoulder peak to a single peak and decreased
the breaking properties, although there was no change in the gelatinization ratio.
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Fig 1. Test paper of sensory evaluation.
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Fig 2. Sensory evaluation of spaghetti samples at
various boiling time.
@ : Do you think this sample is cooked in
“Al dente”?
@ : Do you think this sample hold the rigid
core in the center ?
] Yes, B Slightly yes, l No
® : Do you like texture of this sample ?
Like=1, No difference=0, Dislike=—1
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Fig 3. Relation between weight increase ratio and

moisture content at various boiling time.

@ experiment, —regression line

The time (min) shown in figure means boil-
ing time.

63~64% TH - 72,
2) ARNHFF 4 DEDREE

Fig 4 [ BEALKTO TR AT 4 DBRDEHE %R
L 72, Fig. 4 TiZ, RV TKHEE L 728553 R
(7Vv—), & BEL TSI H, PPREL
CEAIZHESES B DB E2RL TWw5,

W THEEIL, WM 52, Ta TR E SR E
AT EN YRS 2 847, 9 TIEAVWERS A E

) ®

lem

Photographs of spaghetti core in the process of boiling

and preserving (10, 20min).
@ immediately after boiling

@ 10min after boiling
® 20min after boiling
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Fig 5. Degree of gelatinization of spaghetti
samples at various boiling time.
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Fig 6. Physical properties of spaghetti samples
by breaking test at various boiling time.
€ immediately after boiling, [J 10min
after boiling, A 20min after boiling

@ : breaking stress

® : breaking strain

® : breaking energy

33

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

A=

HASHER A5

TEHBOBEMIIEG SEIZ 20 3 HBGE T 5 & 10, 11 50
TEHRR EIZIZTEL 505, ARAICIZE B -7,
2) WHTHBOMSICL 3572 XF v+ —B&iF
DT 7 2F v — 3L IED D LAY 5 F T
RS (BMEER) O AIc B I N 5Y, WK X
DRICIT BRI KIS 2 DT, BEMTHE % 85 L T
BEOGM e Tz, F0RE, O CRBOMINCHRE
> THEMTHIAR % 3 DDA TE 2, Fig. TIc %D
HRI) e % R L, Fig. 4 Dntkie & kL 72, DI
W TR 5 4 CEHWEEWER S 2K TH 5, BT
—EETkbLT I OHOE— 72N (UTFZ 70
E—27), M5 EIZ 77 A beA FRICEVBESS
W% 572, I G EHLERORE I OB TRE KT A
TEREICT s EFEZ LD, QIZW TR 8 4 TH
VBB TPICER - RETH B, KB — 7
BHHNWLITHE), BSMEIX 77 2h b4 F 2127
DHWMELEEMT 20777 21213 5T O0UTTE S
o7, ZORIIHENRICEZODETDEL Z L BR
T, @IZW TE 11 4 THVWIRIZE VDS, Uk
DEFBEDRRD L WIRETH 5, BEMHZES > i
MEL) (UTe >IN —7), WBHEI 7S 205
A FANBATL 2, ZHIFEREYE TR L— 2T
WM E N2k RRT,

Vb &5 IR O 12 & > THOLERD D
KEZ SBEMICHTHTELNT, T HEICHEL
REENHRE SR, Z0EE& % TablelicmL 72

Vol.

(n=30~40), ¥7NLE— 27353 Q CHELTTI.T%

Emd %, WTRERIICEW R 2 12 iRA L 10 90 TLL
BIERLN -7, Lz ->TF7 e — 7 Fig.
4 DRLBOAVGDOHBUREEE (R TEEZ LN
72 JRIZQ TR 8 47 T b %< 10 3 TLUIREIZ RS

37 No.2 (2004)
(a)

0.75 =
_ K
£ 06 s
£ £
®§M5 3
% 03 3
So.15 g-
8

Differential (X 10°Pa %)

0.75

F 06 §

%0 45 E
® X 3

2 03 o AN g

g -5

&0.15 g-

0 a8 .
0 0.2 0.4 0.6 0.8 l 0 0.2 0.4 0.6 0.8 1
Strain(—) Strain(—)

Fig 1. Three typical examples of breaking curve (a)

and its differential curve (b).

@ double peak : boiling time=5min,

@ shoulder peak : boiling time=_8min,

® single peak : boiling time=11min
N orz, Liehi>TRIRAVESbTICE S A
FNTADTNT > T OWW e RkEE L ETEEL
LIz, Y TNE— 73O TR 6.5 90 H1EKIC
HEL, 105LMBT100% & -7, 23 B WEEn
ST LY, BRI IR Lo 2 REETH
%, Fig. 2 nEREFHli & b T 2 &, Bh b > 7y
—INEBITT S 10,11 G THEHEADT LT > T
DIRE L H 2 5 N7z, 20 BB R OREHT, W TRER
T ETIE, XTIt —r ki sz,

Table 1. Single peak, sholder peak and double peak ratio of breaking curves.
immediately after boiling 20min after boiling
boiling time | single S)eak sholder peak double peak | single geak sholder peak double ;)eak
(min) (% (%) (% (% (%) (%
5 0.0 26.3 73.7 13.8 51.7 34.5
6 0.0 47.5 52.5 50.0 40.0 10.0
6.5 2.7 45.9 51.4 — - —
7 9.6 45.2 45.2 100.0 0.0 0.0
7.5 15.8 55.3 28.9 100.0 0.0 0.0
8 28.9 57.9 13.2 100.0 0.0 0.0
8.5 54.1 32.4 13.5 100.0 0.0 0.0
9 82.5 15.0 2.5 100.0 0.0 0.0
10 100.0 0.0 0.0 100.0 0.0 0.0
11 100.0 0.0 0.0 100.0 0.0 0.0
13 100.0 0.0 0.0 100.0 0.0 0.0
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