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Abstract

This study was conducted to investigate processing condition and characteristics of chestnut paste.
The kinds of chestnut powder processed with blanching and drying of raw material were four named
RH(not blanched, hot air dried), RF(not blanched, freeze dried), BH(blanched, hot air dried) and
BF (blanched, freeze dried). Blanching affected the reduction of drying time in chestnut. Water
absorption index of the blanched samples were higher than the nonblanched. Blanching affected the
viscosity of pastes when water was added to process paste also, but drying methods did not affected
to it. The proper ratio of water to the powder to process paste was 1.3 to 1.5 times in RH and RF,
whereas 2.7 times in BH and BF by sensory evaluation. Soluble tannin content of paste was higher
in RF and RH paste than BF and BH. Vitamin C content was the highest(88.49mg/100g) in RF paste
and reducing sugar content was the highest in RF paste. Hunter’s L and a values were the highest
in BF and RH pastes, respectively, among the all paste samples. Volatile compounds detected from
chestnutpastes were hydrocarbons, alcohols, phenols, ketones. The major volatile compound in all
the pastes was 2,6-bis(1,1-dimethylethyl)-4-methyl phenol.
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Table 1. Operating conditions for GC analysis

Items Conditions
Instrument Varian star 3400 CX
Column DB-1

40°C(10min)—4°C/min—160°C
(10min)—2°C/min—240°C(1min)
Carrier gas No

Detector FID

Injection temperature 230°C

Detector temperature 250°C

Column temperature

Table 2. Operating conditions for GC-MS analysis

Items Conditions

Instrument VG Trio 1000, USA

Column DB-1

Column temperature 40°C(1min)—4°C/min—260°C
(4min)

Carrier gas N2

Electron voltage 70eV

Ion source temperature 180°C

Ion mode EI
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Fig. 1. Changes in moisture content of chestnut during
drying.
[0—0 : Raw chestnut by freeze drying, ¢—& : Raw
chestnut by hot air drying, O0—< : Chestnut by blan-
ching and freeze drying, @—8 : Chestnut by blanch-
ing and hot air drying.
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Fig. 2. Water absorption index(WAI) and Water solu-
bility index(WSI) of chestnut powder.
RF: Raw chestnut by freeze drying, RH: Raw chest-
nut by hot air drying, BF: Chestnut by blanching and
freeze drying, BH: Chestnut by blanching and hot

air drying.
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Fig. 3. Changes in viscosity of chestnut paste varying
with different ratios of water to powder.
W8 Raw chestnut paste by freeze drying
9—& . Raw chestnut paste by hot air drying
@@ : Chestnut paste by blanching and freeze drying
A—A : Chestnut paste by blanching and hot air drying.
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Table 3. Sensory score of chestnut paste according to the amount of water addition

Sensory characteristics

Water addition

1)
Samples ratio Color Smell Taste Texture acc(;;gﬁ{i ty

1.1 297 2.8 27 29" 2.8

RF 13 30 26 2.8 33® 31°
15 3.1 26 2.8 3.8 3.1°
1.7 27 23 26 3.9%® 2.5°
1.1 24 30 25 29° 26

RH 13 22 30 27 2.8 2.8
15 2.1 28 25 2.4b 26
17 21 2.7 23 2.4° 24
22 35 31 30 29° 31

BF 25 37 33 30 35® 32
2.7 37 30 33 3.9 35
30 35 2.7 3.0 39° 31
22 31 38 3.0 2.2° 28

BH 25 32 34 3.0 2.6% 29
27 34 32 2.8 30° 31
3.0 30 32 24 265 2.7

URF: Raw chestnut paste by freeze drying, RH: Raw chestnut paste by hot air drying, BF: Chestnut paste by blanching
and freeze drying, BH: Chestnut paste by blanching and hot air drying.
IValues represent the mean of the ratings by 10 judges using a 5-point scale(1=extremely different or dislike, 5= extremely

similar or like).

¥Means in a column followed by the same letter are not significantly different(p<0.05).
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o] & Ro|HA| 7hmk 2 Tul A S AL 2 HrlE
Q3 Aol A= 2.78), WA} ol A &= 2.28), Sl A &= 2.20]
9} 25u, AAH 7| Z LN &= 2787 A & HF
S wigton} 4] FeojHql 2ol HolA] ¢t 2
HH o2 7hes 43l uhsle|AE 9] FeA 54
2 z2A7} o) 283 HHIAAE AZE Y, H57]
2} A3+-5 23] & 9 blanching X 28}A] ¥ 52
7Az2% RFF& 1.5890 8] 714=8k], blanching & 314
ot 3 4EAZF RHT+= 1.39 9] 7}=8k¢], blanching
=23} BF, BHT& 2791 ¢] 7lpafe] A3 g 7o
A2+ o},

gtEolAESl MEEY

HhlelaE o] 7144 v, wlEyl C, U
9] ek Table 49 Zt}. 7}4-A Bd&
2] 8t=] && RF, RHF9 §=e] blanching A =¥t
BF, BHTFRc} £& A& & = glslen, dxud
2= FAAZ A2} RF, BF19 8ol o 2 A
2 B 4 g1%ich viel C g8k blanching A 2] 84%]

Table 4. Tannin, vitamin C, total sugar and reducing
sugar contents of chestnut paste

(mg/100g, dry basis)
Chestnut paste samples”

Itemns

RF RH BF BH
Tannin 213.71  206.03 13755 122.03
Vitamin C 88.49 56.37 4443 10.36
Total sugar 4405 42.04 44.75 42.26
Reducing sugar 14.66 10.62 13.25 11.17

YRefer to the legend in Table 3.

AT FAAZG T FgFgo) /M TS A& B F
3191 2=, blanching # 2] 8}#] e o F2x¥ RHT,
blanching A8 ¥ %273 BF, blanching ¥
3 JEAZF BHTY £ 2 vlelwl Co| gako] 3}
2% S & 5 e ol dAuld &) vetd
C7} o =e] ko] FE AL Bz} 393§
22 42,04~ 44.75mg/100g 2. 2 Vel o v, #d 3
£ 10.62~14.66mg/100g 2.2 viepbygc),

Mg

utsljo] B9 MEE £AF A Table 5ot 7
t} Lgke blanching A 2§ slo]AE 9] gro] AR
¥9t2.n £3) blanching A2 ¥ $44d %3 BF 79
Zke] ¥k, blanching # 2] 8}#| %3 52 A =3 RF
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Table 5. Hunter color values of chestnut paste

Chestnut Surface color
paste

samplesl) L a b
RF 72.31£133° -094%011 27.96%0.35
RH 73.09+1.45 094011 27.02x0.61
BF 74.75%0.78 -5.40%*0.23 26.73+0.51
BH 73.43+0.79 -529%0.14 26941+0.44

YRefer to the legend in Table 3.
Malues represent meantSD of 10 samples.

7} 74 @gke}. 28] T agk blanching A8 314
@ so] 2 E7} blanching # 2] & Ho] A~ E e} £
t}eb} blanching 28] 3}2] 98 FoflA] ¥ o] oo
T AL &+ ARk Cho 52 A7(18)ol 2 5hd 1he)

74 Foll& lysinee] W59 @Ho 45 2438
of A3t dolchw 3¢l e, 22 A e blanching
Ao oz Was AN Ao nelxic) o
A F7 71F Al EE AAQ] Wlo] 2 E A2 A bl-
anching A2 & 224 7}3AF9 FAE4E 74
22jet A=

YoldE

Wollo]| 2B Ee|d U 7|41 Table
6ol Vb ict A A A 2 2 blanching 2 &l ¢ A9
W ol FAglo] retention time 40 A ol F% peak s
g91& 4= 9121 blanching A7 & AFA =238 o)
2B 71 g2 g Ee] EelH g BF 15%
2] FA 7] A o] FAF N 7)o+ hydro-

Table 6. Volatile compounds of chestnut paste

carbon¥ 4%, alcoholf+ 3%, phenol& 2%, ketoneH
2%olen, 2 8 7% acidfirt 435019t Reten-
tion time 40.0 ©] A ol A+ FZ hydrocarbon®7} &
Hglom 1 o} F 6= ketonedF, phenolFr, 2% acidf
7} AEH A} F8 %) AR 26-bis(l,1-dime-
thylethyl)-4-methyl phenole] ¢l=4] o] A ¥ A%
A Bche 4k vt ko] Bl gl RO R
A1(19) wisf o) A~ 9] A| 24 % blanching 24 2 71
237 & A A o] o] Bol AR Ao ¥l
t}. ®3} cyclohexanol —°: i" Fe] 87 & o] = EA A
ol A ¥e i/ﬂ(lQ) GZ Az 223 RH, BHT% blan-

ching 38 & =44 f“_ BF T4 &=t
2 o

o

W] FALE A EA wele]| AEE Al Zsla
HoLE AAR A9e o3 2o 2247 BH
(blanched, hot air dried), RH(not blanched, hot air
dried), BF(blanched, freeze dried) 283 RF(not
blanched, freeze dried)7} 22} 6, 8, 15, 184172 iﬂ
blanching 3 2]7} A2 A 7ke} D&el G 8-S FAE

g % Atk - EF5 A4+ blanching A 877} 3.93,
3.942 A blanching 2] 8}A] & 2] 297 3.018 1}
435 Fol FHFAE AxA 59 FAE M-S
Aoz A7), Az bR D-g JeslE S o A
H o] A9 Ao A &S wAR] Gt
1}, blanching A 2li= 2ol 2 JF& vix= Aoz
bl Zhek AAS Y3 #57AA = RF, RH

Peak area(36) Retention
Compounds o Time
RF RH BF BH
Bis(1-methylpropyl) ethannedioic acid - - - 56 12.9
Cyclohexanol - 3.33 1.20 3.12 21.2
Dodecane 0.55 0.82 0.62 0.59 30.6
2,6,10,14-Tetramethyl-heptadecane 0.48 0.68 0.58 0.47 34.3
2,6,10-Trimethyl-tetradecane 0.51 0.64 0.66 0.50 38.0
1-Dodecanol - 0.47 0.33 0.17 39.9
2,6-Bis(1,1-dimethylethyl)-4-methyl phenol 32.21 34.18 31.81 27.31 41.3
2,5-Diphenyl-2,5-cyclohexadiene-1,4-dione 0.52 0.55 - - 50.6
(5-Chloro-2-hydroxy-4-methylphenyl) methanone - 154 - 1.82 65.9
Pentatriacontane 2.76 - 3.81 - 66.1
1,2-Benzene dicarboxylic acid 0.50 0.90 6.74 1.15 755
11,14-Elcosadienoic acid - - 6.7 3.72 77.1
Methyl 9,12-octadecanoic acid - 1.40 2.26 1.40 713
4-Chloro-2-nitrobenzene alcohol - 1.30 0.38 0.84 80.1
2,6-Di(T-butyl)-4-pentylphenol - - - 1.27 86.5

YRefer to the legend in Table 3.
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3}7] A E-L 26-bis(1,1-dimethylethyl)-4-methyl phe-
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