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Effects of typical hot processing on the quality of chestnut
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Abstract: Objective:

W

This study aimed to explore the appropriate

cooking method of chestnut. Methods: Nine kinds of thermal
treatment on the quality of chestnut were compared. The thermal
treatment included chestnut fruit (roasting, cooking without
water under normal-pressure, cooking within water under
normal-pressure, cooking without water under high-pressure,
cooking within water under high-pressure) and chestnut kernel
(cooking without water under normal-pressure, cooking within
water under normal-pressure, cooking without water under high-
pressure, cooking within water under high-pressure). Results:
The content of starch and polyphenols in chestnut were decreased
by the nine kinds of thermal treatment, while the amylose

content increased. Compared with the shelling method, the ripe-
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ning method of chestnut with shell was a more effective
processing to retain polyphenols. The content of soluble sugar in
chestnut fruit by cooking without water under normal-pressure
was the highest (125.187 pg/mg), and the sweetness value was
the highest (121.53), with the highest SRC score of 71.97. The

moisture content of roasted chestnut fruit was the lowest

(36.69%) , and the hardness was the highest (8.9 N), with the
lowest texture score of 2.02. Conclusion: The chestnut fruit by
cooking without water under normal-pressure can be used as a
suitable processing method to be eaten.

Keywords: chestnut; thermal treatment; quality; soluble sugar
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SRIG BEAT R AR . B ER TA39 Bk R TPA(Tex-
ture Profile Analysis) I #8520, WEGERE R 1 mm/s, iR
M BE Sy 1 mm/s, K 4508 42 R 305, fih & & i 2%
0.098 N, 4R J5 ELHe N R S8 P9 5 1 T A2 B M M
1.2.8 FdEab 3 50 5 R FH Microsoft Excel #4758
T IR BT AR o 22, 4% 20D I B A R A 1 AR 4k
K ffi ] IBM SPSS Statistics 21.0 #4347 2= 55 i Z M

BE 2538 | 20224 11 A | AR5V

4B % F Origin 8.6 #4-4 &
w,—W,

(':TXNO%, (3
ENE

c—BE, K

W, PACHIAR S h o E i

W, PACSE AR Tz o A B %

2 HRS0Mr
2.1 BUAXREE S HEHZM
2.1.1 KArEiE BRI A K 45.08 %, AT
SO AR TE K o B (0 R T L3R 1. A AR TR G Ak R
Ja KON 36.69% . WEREMLT 8.39% (P <C0.05),
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Jon A S v R R A SR RS R gk 3 R
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Table 1 Effects of different cooking methods on water contents of chestnut
FE it KyEE/ % KGELE/ % R fi Kay&a/ % KGERE/ Y
ucC 45.084+0.75¢ CiH 51.2540.43¢ 13.7
RC 36.6940.63% —18.6 CKoN 49.1240.414 9.0
CoN 41.7240.39° —7.5 CKiN 59.7640.22f 32.6
CiN 48.84+0.354 8.3 CKoH 48.1340.13¢ 6.8
CoH 44,2840.18¢ —1.8 CKiH 61.2142.22f 35.8

T RN R SRR 22 5 3 (P <<0.05)
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SRC fHAEHEIE 100, 8 1 5 FR 0 E s Y . O, AR 4R
SRC {H » 15 5e M0 58 28 1 R K 28 205, 28 A TR A8 37 i (8

B E=% . ARNAMIMNRERRHZM

BEVER O ISR UL 2 5, SR T B AR BE R e B L L BE e
W AR YR 58.57 % ,29.47 %, T A I 1.7 R ¥y B E R
RCTE A 7 £ 40 B RE JE R A (P<<0.05) . RN Tl RE 2
AT Ak B A A T e URE 32 B o i R TR A B
iK1, Bao S5 WIS KA SE M TE A AR B BB R, B
BEVEN & B E RN (P<C0.05), W 5 A, &R BE K
5 B KA A Fe A SE S AR 5E T R E R A i

I FEEZ R (P>0.05) H H A2 KN T 5 Al 58 o B4 € 4
2.1.3 WM HEEHOE FETRANRESTES.EH S RES TRKLEP<0.05),
2 AABRUAXNGHEPSERAKR
Table 2 Amino acid compositions of chestnuts by different cooking methods g/100 g

AR uc RC CoN CiN CoH CiH CKoN  CKiN  CKoH CKiH
KA R 0.76 0.95 0.93 0.96 1.00 0.93 0.88 0.77 0.85 0.76
IR 0.20 0.19 0.19 0.19 0.20 0.19 0.18 0.19 0.18 0.18
225 TR 0.21 0.20 0.20 0.20 0.21 0.19 0.19 0.20 0.20 0.20
wAM 0.83 0.79 0.84 0.84 0.88 0.80 0.75 0.74 0.82 0.77
it R 0.14 0.15 0.14 0.15 0.15 0.14 0.12 0.13 0.14 0.14
HHEm® 0.25 0.24 0.24 0.25 0.26 0.25 0.22 0.22 0.22 0.22
RNz 0.30 0.25 0.25 0.25 0.26 0.26 0.22 0.24 0.24 0.24
4R 0.24 0.23 0.24 0.25 0.26 0.26 0.21 0.24 0.23 0.24
B 2 R (R A 0.012 ND 0.023 ND 0.012 0.014 ND 0.019 0.016 0.011
SRR 0.19 0.17 0.19 0.18 0.20 0.20 0.16 0.18 0.17 0.17
SLEMR 0.37 0.35 0.36 0.36 0.39 0.37 0.33 0.36 0.35 0.35
i 2 R 0.13 0.11 0.12 0.098 0.076 0.11 0.080 0.081 0.077 0.061
ENEmR 0.17 0.18 0.19 0.20 0.20 0.19 0.16 0.18 0.17 0.17
it = R 0.30 0.28 0.29 0.29 0.31 0.29 0.26 0.29 0.26 0.28
2@ R 0.15 0.12 0.091 0.10 0.11 0.11 0.13 0.12 0.14 0.12
e 0.28 0.26 0.28 0.29 0.27 0.28 0.24 0.26 0.24 0.23
o = R 0.035 0.038 0.036 0.034 0.027 0.031 0.026 0.028 0.025 0.021
FUERSE(AA 457 451 461 464 482 4.62 416 4.25 433 416
DA B (EAA)  1.48 1.40 1.48 1.47 1.57 1.51 1.30 1.46 1.38 1.40
EAA/AA/% 32.5 31.1 32.2 31.7 32.6 32.8 31.3 34.3 31.8 33.7

T O AT B R s ND R A

£33 FRABLAABMEFAGCLESERASEEBRNRESY

Table 3 Proportions of essential amino acid in total amino acids in chestnuts by different cooking methods %

W SR uc RC CoN CiN CoH CiH CKoN CKiN CKoH CKiH WHO/FAO #fE# 1l
S AR 4.16 3.77 4.12 3.88 4.15 4.33 3.85 4.24 3.93 4.09 4.0
SERMR 8.10 7.76 7.81 7.76 8.09 8.01 7.93 8.47 8.08 8.41 7.0
AR 6.56 6.21 6.29 6.25 6.43 6.28 6.25 6.82 6.00 6.73 5.5
HAR+ AR 1.03 0.84 1.28 0.73 0.81 0.97 0.63 1.11 0.95 0.77 3.5
fE R+ RINEAR  6.56 6.43 6.72 6.42 5.73 6.49 5.77 6.14 5.70 5.55 6.0
TR 4.38 4.21 4.12 4.09 4.15 4.11 4.33 1.47 4.16 4.33 4.0
R 5.25 5.10 5.21 5.39 5.39 5.63 5.05 5.65 5.31 5.77 5.0
&4 360 343 35.6 345 348 358  33.8 369 341  35.6 5.0
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Table 4 Comparison of amino acid ration coefficients of chestnuts with different cooking methods

Fedh o BUH wordiR seER WER AR TMER BER T ANEAR RER  MHER  SRC SRCELE/K

RAA 1.04 1.16 1.19 0.29 1.09 1.09 1.05

uUcC 68.52
RC 1.05 1.17 1.21 0.30 1.11 1.11 1.06
RAA 0.94 1.11 1.13 0.24 1.07 1.05 1.02

RC 66.58 —2.8
RC 1.00 1.18 1.20 0.26 1.14 1.12 1.09
RAA 1.03 1.12 1.14 0.37 1.12 1.03 1.04

CoN 71.97 5.0
RC 1.05 1.14 1.17 0.37 1.15 1.05 1.06
RAA 0.97 1.11 1.14 0.21 1.07 1.02 1.08

CiN 65.22 —4.8
RC 1.03 1.18 1.21 0.22 1.14 1.09 1.14
RAA 1.04 1.16 1.17 0.23 0.95 1.04 1.08

CoH 65.72 —4.1
RC 1.09 1.21 1.23 0.24 1.00 1.09 1.13
RAA 1.08 1.14 1.14 0.28 1.08 1.03 1.13

CiH 68.11 —0.6
RC 1.10 1.16 1.16 0.28 1.10 1.05 1.15
RAA 0.96 1.13 1.14 0.18 0.96 1.08 1.01

CKoN 63.55 —7.3
RC 1.04 1.23 1.23 0.19 1.04 1.17 1.09
RAA 1.06 1.21 1.24 0.32 1.02 1.12 1.13

CKiN 68.72 0.3
RC 1.04 1.19 1.22 0.31 1.01 1.10 1.11
RAA 0.98 1.15 1.09 0.27 0.95 1.04 1.06

CKoH 67.83 —1.0
RC 1.05 1.23 1.17 0.29 1.02 1.11 1.13
RAA 1.02 1.20 1.22 0.22 0.93 1.08 1.15

CKiH 64.20 —6.3
RC 1.05 1.23 1.26 0.23 0.95 1.11 1.18

21,4 ALEEPENE OBEORRRE A RN R L R RS RGN B A SR L BB L B R B AR FLBE. R TR

DRV TE 1 1) 2 B2 3l 2 — T, B SRR B T e kAT
A S AT PR R S LS B A, R FH 4K Chromeleon
A0 BN 8 A W R B B AR S W, #E AT
P o T B SR MR 5 AT S ik L AR AT 1,38 6 s . i
PEL 1 TR A SRR o A I B 8 Al T A P O B
2R FUME R AT CRE AR AR A KRR D L

x5

A7 Ak B A A S v AT i A W G 4 R G A B 22
So AR 6 TTRD, 5 RN A B SN L 22 B Ak Ak B Y A
SR P SR i G T UM LA A L 2 R R
JU A AT R SR S AT Ak RS A R A AL TR M i L 9 A A T
W REWE 52 38 00 e A OB T 5 | AR A f A SR
TR A R T

AEBUFXEEPEN EEENSE

Table 5 Starch and amylose content in chestnuts by different cooking methods

P WEREE/ Y WA EEER/ Y HEEER SR/ 0 EEEER SRR/ %
uc 66.97+1.06¢ 29.47£0.48¢

RC 59.8140.43¢ —10.7 30.55+0.11¢ 3.7
CoN 62.87+0.44¢ —6.1 30.0140.11° 1.8
CiN 64.75+0.55¢ —3.3 30.66+0.25¢ 4.0
CoH 65.7140.47f —1.9 30.4940.17¢ 3.5
CiH 66.8140.42¢ —0.2 30.2540.06" 2.6
CKoN 65.43%0.67' —2.3 30.1640.05 2.3
CKiN 61.5040.54" —8.2 31.88+0.20¢ 8.2
CKoH 63.4340.18% —5.3 30.68+0.10¢ 4.1
CKiH 64.1940.54% —4.2 32.04£0.23¢ 8.7

T RS RN [ e 7R 28 53 35 (P <C0.05) .
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Figure 1 Chromatogram of soluble sugars in chestnut
F6 BAUAXMREPATBEEENR M
Table 6 Effects of different cooking methods on soluble sugar content in chestnuts  pg/mg
Ay 5 koL B Sk HEBE R E i Liiiatii Vi
ucC 1.607 0.652 0.268 105.127 0.294 4.146 2.035 1.312
RC 0.932 0.893 0.137 104.567 0.296 0.836 2.071 1.197
CoN 1.011 0.978 0.089 117.652 0.358 0.993 2.614 1.493
CiN 0.890 1.078 0.097 103.535 0.314 0.628 2.456 1.772
CoH 1.454 1.065 0.088 100.336 0.286 0.568 2.074 0.968
CiH 1.284 1.550 0.108 111.683 0.288 0.528 2.584 1.412
CKoN 0.575 0.828 0.092 99.257 0.350 0.474 2.403 1.788
CKiN 0.438 0.680 0.080 82.856 0.220 0.591 1.878 0.967
CKoH 0.807 1.098 0.094 98.049 0.299 0.501 2.362 1.387
CKiH 0.580 0.751 0.049 83.267 0.213 0.530 2.060 0.924
T RIAEWE ROE e FUBE y SRR  RERE O BN | 22 20 D OUNE < AR TR o = K TR e mu b
VA PR I R I (B B SS SR I 2 TR AR b A
A A B 56 B A T O B .
FERYREA . — 7 T B ) 52 40 A 51 T A4 A 2 et ' N\ —_—
T 5 05— 7 T AR SEAE AR R o, A S b W] R RS TR IR K
HOm S R AR . B4 R T R AR TR B A R R
ERT ATV A 2 8 S B AR, 72 9 Foin Ty e, ol S AR
JENTIE T A VR WK K AR T R 4 R R R
(125.187 pg/mg) (5 K (121.53) ; 4 58 B2 58 % F AT
. W IR SERLLES
JEi K BALTE 7] M e 1 B IR (87.710 pg/mg) T EE TR B ) H K

% K (85.33),

2.1.5 ZWEd AR TS b 2 WA
WA T2 R, R BRI R 7 iR, R TR E T £
W& it 1.51 mg GAE/g. Bi A i T 07 X5 4 2 i & &
AR, R AT I S IR B 2 S B T A ST AR T
R ERKSRHERKN TN ZHEELR EHER
(P>>0.05) , HA 3 RN T ERE P LH & 2 B F
A5 S 14 B K 72 4T T 3 (P <<0.05) , JRU IR AT RE R AR 1.

AR S e AT

B2 ARA#MTXORET THERELEZTR
WHEMATER
Figure 2  Radar charts of soluble sugars content and

sweetness values in chestnut with different

cooking methods
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Table 7 Effects of different cooking methods on polyphenol content in chestnuts

i ZWm&E/(mg GAE - g 1) ZpawESib®R/ % A ZmEE/(mgGAE-g )  ZWMaEaESib®/%
ucC 1.5140.02¢ CiH 1.46+0.01¢ —3.3
RC 1.4440.02¢ —4.6 CKoN 1.1040.05" —27.2
CoN 1.4940.044 —1.3 CKiN 0.64+0.01* —57.6
CiN 1.0940.03" —27.8 CKoH 1.1740.02¢ —22.5
CoH 1.4540.07¢ —4.0 CKiH 1.0840.01" —28.5

T FHRORE IR 2 5 B3 (P<<0.05),

2.1.6 BOWLEH AP 3 TR A MRV IORLSE R L AT SR O LB (3.62 43 . FE I K A 19 A S AR S I
”/r)i%‘eﬁ*ﬁ%ﬁ*ﬁ%?%‘%%ﬁ?i%%%ém@%mEPO AR M A 5 (4,25 49D T U 05 I 47 52 B S R b 531 32 11
PN T A AR SR 0 WL B 56 B8 19 JE R UKL SN T BB (2,02 49) . SN . ARCSE A0 RE BE L B M M 1 R R

LﬁnTEﬁ%HuTIIﬁJEEE@*ﬁM& M5 MATE  (p<<0.05). Horb. M B0 55 A SR E R k. M 8.9 N
PR AL IR 55 BRI T SRR AR ey 79 22 5 T BEHE AR 0 1 e, S0

ALY AT BN R STBORB IR IR ety g 9 0 BB B2 0
RO 5 AR SRAT A AT Hh s B R AE R

‘ s 3 BRI
2.1.7 Ui JEREVESr R 8 A, d&ﬁ*ﬁ%@%ﬁﬁ% -
KZERG » B AE B R (1.82 4 H HE IR K 78 i 1 WM IR W R RK A5 R & 17 R &
(a) RINTHEE (b) HreHRAHE (e) ATk (d) TR IR (e) Ao/
Fr sk 2k =kt PRk #dk

(f) Aroetalm Ik (g) Eoew IR (h) EFeHAHIE (i) EremaEE (j) EreR s
Bk Pk ik ke FRk 2k Bkl

B3 ARAFZXAMEHERNLEN R LT EBMEA

Figure 3 Scanning electron microscope graph of chestnuts by different cooking methods (280 X)
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Table 8 Effects of different cooking methods on sensory score in chestnuts

ey X R A EE I5ig:i Bk Ty B A EE T b
RC 1.6740.81*  2,5040.71%¢ 2.02+0.19* || CKoN 1.4540.67%c  2.7040.87%c  3,8540.24"¢
CoN 1.6340.25>  3.1940.81°¢ 3.45+0.84" | CKiN 1.0040.41% 1.7040.90* 3.52+1.10"
CiN 1.4540.10%  3.62+0.35¢ 3.88+0.25" || CKoH 1.8240.23¢ 2.88+0.48" 3.24+0.51"
CoH 1.3140.22%  3,16+0.71¢ 4.1540.44¢ CKiH 0.88+0.48" 2.0040.71%> 4.0040.08
CiH 1.1840.28%¢  3,0140.83" 4.25+0.33¢

T FRRE R 257 B3 (P<<0.05),
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Table 9  Effects of different cooking methods on

texture in chestnuts

PAbTrsC WEE/N RERERARER/ 0 BE/m] BRIERAER/ %

ucC 30.6£1.5¢ 28.54+1.7"

RC 8.9+0.8" —71.0 11.3%1.0¢ —60.4
CoN 7.510.6¢ —75.6 12.3£1.9¢ —56.8
CiN 5.6+£0.34 —81.7 6.040.3¢ —78.9
CoH 4.340.5% —86.1 8.140.94 —71.6
CiH 4.840.3 —84.5 8.642.14 —69.8
CKoN 2.040.2¢ —93.4 3.0+0.1% —89.5
CKiN 2.040.8¢ —93.6 1.1£0.1% —96.1
CKoH 3.4£0.2b —89.0 3.8£1.0° —86.7
CKiH 1.940.1¢ —93.7 2.040.0% —93.0

T REAR RS 2 5 8% (P<0.05),

LR SRC /M H e 5 (71.97) 5 85 &R + BE & iR 5 8 &
W B4y B (1. 28%0) 15&% WHO/FAO #i ## 8
(3.5%0)4h s S SE R o5 S R Y T i A B0
?%’Eﬁ{ﬁdﬁ’ﬂ?&fh)ﬁﬂﬂﬁ%*M\%ﬁ%ﬁﬁ?ﬁbﬁI:KWIﬁ
HLEARERMER.
KIE?MU??W&EEE,*&%@Pﬁ*ﬁ&%%ﬁi%ﬁ%
I A | BB T R iﬁ'butﬁ‘ TE 24k I 177 =C A
lﬁlﬂgm{ﬁF—Fv%‘Eﬁifi ﬁx&tﬁé EP%’%‘%!%,AEP

(1.49 mg GAE/g)O 9 ﬁﬂﬂiﬂﬂhuiﬁfﬂﬂﬁ%*mﬁﬁ
Wl 1 SR A L B A [ R B A B W {2k A T IR
0 2 kT T 24 LB R AR R Y A R D
BEAN R K IR R G — 1 AR LA R [ A
25 R X I RE AN ] B S e B R, AR 9 Al
A A3 7 7 AR TR R R R BB K 2% 38 LR L T i
B (125,187 pg/mg) JH B A K (121.53), Bk,
INEE [ FE SR T M 2 T L5 G L T
M BE 25 5 TR B /K 2 Ak, BT b R 45 7™ & b T
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