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Effects of Three Drying Methods on the Quality of Jinhua Ham Slices

MENG Yue-cheng, ZHENG Bo-gen, CHEN Jie, LI Yan-hua, YUAN Jie, WU Qin
(College of Food and Biological Engineering, Zhejiang Gongshang University, Hangzhou 310018, China)
Abstract: The aim of this study was to investigate the effects of three drying different methods, namely hot air drying, freeze drying, and

vacuum drying, on the quality of Jinhua ham slices. The color, hardness, volatile flavorsubstances, and rehydration characteristics as a function
of drying method were analyzed. The drying method had asignificant influence on the total color change (AE, P<0.05) of the Jinhua hamslices.

Vacuum drying was much better than hot air drying and freeze drying. The hardness of dried Jinhua ham slices was less than tha of fresh ham

slices. Hot air drying caused the smallest reduction in hardness at 2397.12 g. Hence; the hardness of the ham slices after this treatment was the

closest to that of fresh ham. However, vacuum drying was significantly better than the other two methods in terms of volatile flavor substance

contents, which accounted for 98.68% of the total extrads. In-addition; the drying method had a significant impact on the rehydration rate and

recovery rate (P<0.05). Freeze drying was substantially better than hot air drying and vacuum dry ing, with the rehydration rate and recovery rate

reaching 21.48% and 75.60%, respectively.

Key words: Jinhua ham slices; dryingmethods; quality

e R R R SR A R iR S
i, RUAABIGE . EHREE. @AM, 5
MURFIT A4 475 AN, H R b A <6 e KRR Ak
it KR _ET] 730 = 58, RS 48 ) LU AN R HH B 28—
A7 i, XA RG] T e, 2 %
JE N FERANR o Jask A 21 LA KR 73 B HO AR Y
5 A R B RR T IR BRI, (B4R
WM EAN T8 . B 5 A 3 B A R LAKR . K
RS VAR B =A™ i, XL i B AN KR
AIIFET, AR 1 KBRJEA XK, 58 R N5 18,
B2 H AT EAROG il b2 < e R A 7= ) 39
K, PPEESE A EHIREAE N, P AR, O
Wi EHER: 2014-05-27
HEWH: 2014 FEiTH A ERHER SN TIE G AA D
fEEEN: ZER (1963-), B, FREST, TENFREMTAR
BREE: BA (1982-), B, #F,, TENFRLM TR

170

H= i s R e, DIkt kIR H Al AgTE 2% 7 5
EERAE L. A B SR OB R AU R 1
WoRE, — B 52 B4 P AR TS S R, Ak
RIBT15% P BE s A2 V1 B F I 2R, i FLERE(E
an KR OR Y, BRI 7.

PR AR TRMA R TRE TRt
WU, BAESERR A P h th #1321 7 —
FERIMIFTB . SR, X855 3R KR 5 R Al it o
IR, DABRAEIZ S0 30T e KT (0 A
[ AN SR AT R IE - PRI, SRAS DL =Ry
Ao W et KRR JFREAT TR RAE R [N,
I =R TR UM e R KRR T A  EEE EE
RN R . BOKPERE, W] LU 2005 R A T 15
Jr AT BRRCR

1 MRS



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

11 ZEMHERTALHE

G KR ST KRR A R A F. BE kR
W Sy, BRI R, RIS N 80 Y]
%20 mm>20 mm>2 mmA /NI, LT

12 XEZENHEHFEE

B 7R, AR1140, 3 [EOHAUSIE BRER 5
ANFE s SUBREENL, JYL-C020, JUBHARH BBR A
L PVE IR SR T4, GZX-9240MBE, I # sz
WARARIESTRAS s B2 T4H, Binder VD53,
Tl E AR A AR TENL, FD-1C-5D, JbntidfiE 5
SEIAER AR AR BEAZET, CR-400, MEAT(HL
MR BRA R PR, TA-XT2i, JEfE Stable
Micro System/A s $w fEi w8 #1288, 85-2, il
R ML A PR A A s AR 5 - 5 B A,
Agilent6890N, FEE ZHEIEA F; SAHERE 3 HT{XFID
Rrgs, HE201, HABEAW: Bk, 75 pm
PDMS/CAR, 3 [E SuplecoA™].

1.3 REF =

131 FHFH X

K BRFHRE, W] £ L R s 2 iR R
TEEFEN, BB RRTERIRE N0 'C, T3 h{HFE 5
FHEEEKENTE%; B TR, BEGEEET
FHEAEN, EAEWE N02 kPa, TREEE AT C,
F-J55 hEFE S THE Sk 2/ T-5%; KRR TR,
VR B R TIENLN, HAS ER B V0.1 kPa, ¥4
BHEL R EOA-50 C, 4536 AR T Sk RN T
5%.
132 &EpH

SR 2 VI B4 ek BT 5 ) A
FCIELABR th R Sk n RHI 3%, HAabr iL".
AR fE. LR, € SR EL=0, HL"=100,
LR, SofEloR; aEfRRE M strE, FE
K, RUMIRE R O, AEoR, RYR
gkt b EREZYEHOTEE, B, R
YRR B, FUEROS, FREIYDRL R B
AEMH RN FEIIRE 5 5 X HERE S o2 (M 228, AE
K, REBIEAMETE, AEE#ZRAR (D .

AE = (L, — L) +(a; —a")? +(b; —b")? 1

E: oLy ags by-THRATEEXMARE. LRE, K
BE: L. ag by -THRBE LKA RE, BA ., FEA:
AE-THRAT G £ KHe) B& £

1.3.3 FE 5T

K A PRI T A5OSR P (1 s F5E 3 A T
SE, WEIRTERE 1.0 mmis, TRIEEEL.0 mm/s,
JEIEFELO mmis, fik 1139, JEZEFE 252 mm, Rk
5 NHDP/CFS, %l it %200 pps, M IES Kg 5 K
FERCE TP TAEG HGy, FERA R E TP
X RE SIEAT A s B P p TR Hh B KT VA R BT
Reg?, o SUNSEATTMNZRE BT R 1K
1.3.4 KRR R 9

T 2% 3] e 2 B2 0 42 e P JRU: 420 o ik A7 2
B, SKFI75 pm CAR/PDMSAEHLSKLEY, Aifi FRR K [ 41
AR S AR il 3ERE 1250 C k2 h AR AR i
25T BRI B R A s B2 oA PR flT-20 mL
RO, NS mUEBZE/K, KR SkAd AFE S
HeH AU A 4k, I ARRUME T-60C/Kitss 18
TR 40 min, SR TSI R ST n N A A
BECF250 “C RS min. UM 3ER H HP-5MS #f
PEA FEBAE FE(30 mm>0.25 mm>0.25 m), #HSHN
He™ <, JiLi# N1 mUmin,. DA 5 R . THERE
FPHOECHAHREA0 'C, {3455 min, T A5 “C/minfJi
FF 270 °C LRFFS min; #2535 A2 ClminfryiieR Frh 2
90-C, f£FF3 min; FELA3 C/minfiE= LT+ %180 C,
1R4E:3 min; &5 L5 ClminffidZe FF+ 22240 CH-AR
FF10 min. TG S AR TR RHENR, B URR E
230 C, HLTHEEANTO eV, AR ETEE N
33.0~550.0 m/z7), 2 Ji5 b o 1 Pl PR AN THARCAL
HRAE NIST 1 22 AHBCUCAS: ZEAT 1 40 A BY, P AR 4
GC-FIDFIE AR, I AR A — O 545 v IR
W B 23 S AFE B 7 B
135 EAKME

B 1825 BORE B8 1100 mUBEARAY, 50 mL
ZRNR K G T K PP R R K i, AR5 minBLH, FHJE
PR TR R E L BRI, WeHfs, #E
MWE B EE ., KRFEME TR HEA XA
X (2 Aaz (3) B,

M,-M (2)

R% = —2—1x100%
M,

K%:%xlOO% (3

0
i RIUKE: K-URE: Mo TRATHRMARE, ¥z
g: M-SLAATH S0 E, $:g; Mo LARBHSHRE, #
{29
13.6 HEHHT
AR E T UG W Hlspss 17090tk
P REVE T, Fl origin 8,08 HEAT I .

171



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

2 #R5VHS

2.1 =TT A TEEN R

HRLE h, 7720038 B2 Ab AfF7E 2
P (P>0.05), BI=FfT-t575 20t e JOb A s 2 fE
Tosm; TR EEE AL « A EE A &
720 AE /AEREZE R (P<0.05), HIHZ 1%
(K BEF R TEBE ZE AL « A2 E Aa . BEZH
AE 3550 EK T AIRTHRRA R T, RIS
TR < KB 8 JE BB AL iR /)
PR REETRNT, e RIAA D VRS 25 b
» UM T IR DRER AR I E— Pk, BRART T
R, ASAHE S AL B AT Aa i 53558 . 7EH
TR TETTAT, FE B P A GR T 5
—RERRE A T, A A IR
TR SAGHT IR, H2 TR Ml 5k
E (70 °CH BEAT Y, MV R BRAE AR %A T
(-50 C) #1T, HIMERTTRIFZMAT, &k
iR YRR SRE SR o R A SR A N, kAR
B AZ, BT A TR RIS AR TRAE
EC AL B IWARs BEAL, BT B BB A A RN
FEINBE G ) mk — SR A 2 i 540
BRE AN, AN AR R A, Bk AL
PN i, AT AT 2 A R e B SR
OFRYIRE BT, L Aa (B 5 TR UL
INEH NN, A AE RN T /Y
5 AL{EM Aa (5 AR A 5 R 802, gk
B A5 NNy B FEE A UIER KRR BE I i ) 2 R fig
b, SRS IR T AR B S A oS
(31, AT AT, =FhT4RTs s RE TR FORE
S REAE S N H G InAERE B #2757 (P>0.05).
R ZMTRARN LR R BIFAFN
Table 1 The effects of three drying methods on the color of

Jinhua ham slices.
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Fig.2 The total ion chromatogram of volatile compounds in

Jinhua ham slices before drying
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Fig.3 The total ion chromatogram of volatile compounds in

Jinhua ham slices dried by hot air

FHACOVIE, O N b S5 R

KR A Y EaFERE . B . RR. S ey
SE0A AT, TR ET S YR HE AR M XA
H: B, RS, ERE. I, 2- s, TR, SRR
1-3E0-3-I .+ bt TPUkE. Uk RS, Xk
VIR T 4 e K RO 2 R oy, 7l 3R T
B, BURTHE. ST AE TR KR 48
FEHUYIN 11167.61% . 97.00%. 98.45%4191.55% . [Al 1t
T 7 O R R PBE (4077 AR R R F v B ok
RES T T BT

300000 (12216
21,059
200 44096
22000 -
8079 28508
= 1 B = 13,49 = 414619
T 1
11.0ZG
L0 || 047 I6ATI| | 5 745
|I T. '|7'J
] | L“
200 ku. ..wl -
][I 00 2000 30,060 4U HU SO0 G000 7000 S0000
[ 8] ¢ min
B4 EETHRSEIBRZELZERS RETREER

Fig.4 The total ion chromatogram of volatile compounds in

Jinhua ham slices dried by vacuum
340000

300000 -
12.200
260000 -

21,065

45.002
lzll()()() L
180000 -4 o
140000 |
100000 :I' 1102

=

41.625 |

28,502 36. 4":’«\
1 IES.R3 0 i o
mum\ J ; 1336 quw 04’1“ 745
50.5
20000 \“\- W -1 peade LLAL .

10.00 20000 30.00 40,00 50.00 60.00 70.00 S0.00

¥ 1] / min
5 RETREEANBHFELERS BB FREER
Fig.5 The total ion chromatogram of volatile compounds in

Jinhua ham slices dried by freezing
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Table 2 Volatile flavor compounds in dried Jinhua ham slices

At B 5 E %

£ A RT ¥ G AR

AT AR BT R AT Ak TR
8.13 P33 6.87 15.91 17.48 411
10.95 R EE 5.41 485 11.59 9.87
13.51 FEE 10.36 8.94 9.56 12.50
23 17.40 iR, 2-F M EE 0.46 0.24 2.56 2.71
21.07 eSS 20.92 20.08 15.04 21.82
25.17 R 2= M Bk 0.23 ND 0.23 0.6
16.12 ROt ND 0.61 ND ND
E

173



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

ELER
28.97 B S:23 0.53 1.08 0.72 0.91
29.66 WA IR, 2,4-7 = Hh B ND ND ND 0.06
12.61 2,5-F =8 23.88 ND ND ND
) 15.83 3-3F M -2-BR ND ND ND 2.32
19.17 3,5-F = Hi-2-8R ND ND 0.31 1.64
11.77 B 0.75 ND ND 1.74
5 12.23 1-F H-3-B% 9.99 9.83 16.02 14.30
18.58 1-+—8% ND 0.66 ND ND
18.60 1-¥ 8% 1.11 ND ND ND
15.05 AP AR 1.05 0.92 ND ND
28.62 +=% 0.79 5.47 8.84 3.82
39.10 5-F &+ =% ND ND 0.27 0.22
e 40.04 3FHA- =% ND ND 0.54 ND
41.62 ez 0.89 3.99 3.45 4.63
46.32 + Uk 0.12 0.18 0.22 0.26
50.53 iz ND ND ND 0.34
e 26.38 F3 0.07 0.12 0.27 0.04

E: NDATAGM S .

2.4 =R T8 7 A E KM B B
24
n
£ - i
L1 i/ g
2 16k ,ffr*/ ) .
I R g e
ey - LT
12p ¥ 7 - T
wl & —— " TH
10 20 30

i (8] ¢ min

Eo =MFRLS R T LN T EKERERETL

Fig.6 The relationships between rehydration rates and time of
dried Jinhua ham slices under different drying methods
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