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SUMMARY

I. Title
Development of further processed meat product(ham) with natural honey
II. Objective of research

The circumstances of meat industry were getting worse since last 2 or 3
years in Korea. So the meat consumption in Korea was not prosperous,
especially further processed meat product. But the consumers ask healthy and
premium meat product now and more in future. The objectives of this project
are setting up the procedure of manufacturing pork loin ham containing natural
honey as a natural antioxidant or preservative. The honey will be used as a
curing agent in curing solution for taste improvement and increase the product

quality in pork loin ham.

ITII. Research scope and area

1. Market survey and review the ham manufacturing procedure
a. Select the product item (pork loin ham)
b. Review curing method and procedure

c. Decide the formulation of curing solution

2. Manufacture the pork loin ham in laboratory

a. Determination of concentration of honey in curing solution and ham

b. Sensory test (Paired test and preference test - compare with the
commercial product)

c. Compare the preservation -characteristics manufactured with different
sources (acacia, chestnut, 2kinds of mixed flower) of natural honey
(Total count of microbes, TBA, VBN and color)

d. Compare the replaceability of natural honey for sodium nitrite (color and
preservation characteristics)

3. Development of model system



a. Compare the cooking loss and preservation characteristics under different

concentration and source of honey

IV. Result of research and suggestion of application
The results of this project are as follows ;

1. In manufacturing pork loin ham with natural honey, the amount of curing
solution was 20% of the meat. And the concentration of salt, spice and
honey were 1.8%, 0.5% and 4%, respectively. The other materials could
be adjusted according to the condition of manufacturing procedure and

machines.

2. The pH of pork loin ham with honey was 5.6-5.8, moisture, crude fat, crude
protein and crude ash contents were 63-68%, 2-4%, 27-29% and 2-4%,
respectively. The moisture content was low and crude protein was high
comparing to the commercial pork loin ham. This chemical composition
of ham could be adjusted with the addition moisturizing agent or tumbling
method.

3. The preference score and texture were lowest in ham with chestnut honey
among 4 natural honeys(p<0.05). No significant difference was detected
among the other 3 honeys, but the scores were high in acacia ham

overall.

4. No significant difference was detected in preservation characteristics for 5
weeks, but total microbial counts were 10" %/4cm® at 1st week and
increased to 10°/4cm”® at 5th week. The TBA and VBN values (lower

than 30mg/100g sample overall) showed not much difference.

5. The range of TBA values of ham manufactured with different concentrations
of acacia honey were 0.04 -0.19 malonaldehyde mg/kg sample, and 0.05

and 0.12 for the two kinds of commercial product.

6. No apparent difference were detected in the ham manufactured with different

concentrations of sodium nitrite in TBA and VBN values for 5 weeks.

-8 -



But The total microbial count was high and the color (CIE value and
picture) showed apparent differences in the ham without sodium nitrite
(Oppm). The minimum concentration of sodium nitrite in curing solution

for manufacturing honey ham was 45ppm.

7. The cooking loss was lowest in the treatment of 16% honey in curing
solution compare to the other treatment. It might means the maximum
vield in manufacturing pork loin ham with honey. The cooking loss was
lowest in treatment of mixed flower honey among 4 kinds of natural

honey.

8. Conclusively, pork loin ham with 4% of acacia honey might be accepted by
consumers in market and the preservation characteristics of honey ham

were very stable under cold chain system.
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&l dol 7HE Tag olfe A= Add 43S vHvs
A2 Clostridium botulinum™ 2 A4S e 5024 HulshA
Aot ofdstde] FHde Hadelth A Ee AAS
AR ol s nASkE Aow deA dou, dA= wnke
hetell olo] FAAE AFEEH o Wt} (Pearson and Gillett, 1996)
obAAE L Il FAARA Aol s7bH] flow 1 AREE & of
Airol 29l FE=EA 70ppm(70mg/kg)elth. o} FArAL AA 1 AFE o] EAVF
HA4 B AR A7s AR AFHERA AS, oF, oY & Aol oA
Az olg¥ Jed I AAV ASFY AR W¥§3te] methemoglobine] U
N-nitroso3t&d &< wEo] 7% 37] wjio] el AH|ARSo] 7|95k q o}
A= A% hAZE S o L Qdth oA 2 [ A R

WAgEel WA oAl el Als F1FH 5o ole olge] gl v

o o
*‘_N_

Qi el glolA 2
@ uhsh e faldel FEey] Wil AL oWt AR HSRE Aold] ol

s a o

ol AatZF (o} 22+ ZHE, potassium nitrite, NKO2)S F4, wWl-gh&a AHA] B
2 (mp=2975T) E=+= Qo= ot FAc] don Zo &afete] ofgt oz

& UERdt 350C ol 7hEshd etk SAE e A RA 3 AAA T
of AHE&H =t FA1%F lkg $ol NO2=2 Absto] A5 a]135d= 0.07% °]&f, o 54
sl 0.05% olsts A7kt

) ol AMYUEF
ol AAM} E F(Sodium  Nitrite, NaNO=2)2 Z2AAd 2 = 94, "oy

=
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|3tH A A3 Abstso] AAVEFOoR Wst 320C o 7FEAl w3l sttt of
AMYEFS &7 FolA wb&sted oluf FAs NOZF NO-Mb(Myoglobin),
NO-Hb(Hemoglobin) & ¥ t}. o] A xAAgA & dojy=d SR/ &
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AEEW SAE kg Foll NOz2 8243ke] 2 &A1E 0= 007g/ke o3, ol & 4E
o= 0.05g/kg °lat A&ttt Al AE5F lkgol el ofdAHEEF 0.1go] 2,
am 23 3 o] AlEET UEoz Al&dtE ASE 2 SR dAS 9
A & 20-30ppm L L8 fij% drbedel wess i, #de A
gutz o2 200ppm ©]F AEElH SHF WAl A Aol = =
Y= 100ppm ©] A A& 3kt

2) oAt el 75
S w7 sl A skl A met-MboE WStE L o] Zlo] A&
Ql Atz & srde) 9 ZE ZA S 7R AbslE porphyrins A A gkl

wekA] S5/ Fdo] ymxa uf S/F Ago] AAEE T AV ofrlHE

o2 WAsl7] 9 MbE HNO-9F WHeA A 1

of wjg- <tgd3 NO-Mbs A TozA S/ M2s Ays 2o F4
=

B AT ST s
KR

KNOs + RCOOH --—----——-- > HNOz + RCOONa (57 <9 #7]3at w

<)
29

2HNQOz ——--—-———- > NOz ? + NO + H20 (&7 9 982 <34
w3)

Mb + NO ————————————- > NO-Mb

29 e NO

=S met-Mb—————-—————- > &9 Mb-Og —————————— > Mb ——————- > NO-Mb

nitroso—myoglobin
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AARst=d FAHAA GFS v o3 FAFLE HA ol
AzHA Fo RS T Aot F& pH T2 ¢lafA nAE sl ¢HAE

71 WEell A= A% 7)7ke] A A Akstel] of g At R Aol el we 2A

[
—_>‘i"4
a

A&k a17]o A= hexanal®} aldehyde 53 #& E3Zo] AAH7] ufio
2 g7t Z71h A "o} ol ZANA S myoglobind A E3e] nitrosomyoglobing,
hemoglobin¥}+= nitrosohemoglobins A sttl.  HFHo A ol AAd o2 o] 319
= AW TFol oJal Astel A dojup=dl Ak Fa, wlAd ol xe] g
N wnke] go} W= AdtE e Folol Al HA o] vEhdn. of

6
o] F49 H 7HE F83 AsEA ¥E2 hemoglobing methemoglobin®.

rjz

o

=
opEArAL MIEY A tiArel A Vs e AR oA rate] 3 E
o Al Aardow kst ErE ofyel o] WHE2 catalase ?

i
o
=2
1o,
Y
ol
ol
R

D-amino acid oxidase H+= catalase®] Z33%k xanthin oxidase®] &A= Zu

el
o mEkA e HAE S AdHS 78‘*°r, Aol 75 AR caroteneo] H]
A

Aol oprlfth. HHAQ FARE ofd

_E‘:l:ﬂ

mEz 2

o] amine, 2 27 olWF T+ A3F oWl F ot ¥83}o] nitrosamine©] 2F=
g BAES AT A7 ofWlFv Ak, AAdAA, AAM, AF IHEE,

L
= 5 oY AFel FiEol o giks Fol g @ol &9 ‘BAQEE °

o2
o
)

14
3 A Eo] olAAAS AFES A nitrosamineo] AAETH F YA AHEA
dimethylamine®} #F-3-3}l¢] 9] oA dimethyl nitrosoaminezts ZUHEZAS A
stoh, Allg ol FoteE M2 WHS-8ke] 2FstA deamination©] oA @A F o
guanine, adenine, cytosine®] Z+Z} xanthine, hypoxanthin, uracil® W3}sl= A

o7} fFrE Y. & oA S sorbic acid ¥ Na-sorbate®} &33to] €& 713FA
U A ERAS FAEE Edde] fREdo]l VA " SAFAA AAEEHE
nitrosamine< dimethylamine® NO7]7} ZA %3t dimethyl nitrosamine® pyrolin®l

ols] A A% nitrosopyrolidine 5°] At} ©] 2 F N-nitroso3}t &2 pH7| &<
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% o] AgHEh. Aol N-nitrosodt =S HFAstE AZE olv 2 FolA 34
S-oF ofddS dAFozA Al FHHE A7 A

b L SAFl HUtE = gEEHe oA A FAHE 2L ofyrh

HYL ofAFE W FEsY IR, FY ol Aok wEbA Hakde A

W g AEAME o9 Taa el oA o ol

6) obErtd ol ALR7EI} A

opdtd ol AFE7IE2 WHO/FAOOIA A LdAdH &S 0-02mg/kg(AF) (0] &
o= ARGEM = oF A )ew grAstn dew Yyt HEararieds
3, AAA, HolA T S EE nYg 1B FUER Fo wE AsAEe
70mg/AFkg olet ol H7bet=s aFlon o5, 3, ofF LA
oS FARE dto] e olF dAAlFAd = 1kgol thste] S0mg °lat A=H= +
oA AR m=e Agolm AEvitk gAY gEo] vEARE AA#
Aol Wb ES 200ppme 2 FAS A 9, FEFL 100ppm o2 A $-2 L)

BoeE @ HE4A9 Aot} (Pearson and Gillett, 1996)
o @A F A

durr o g A EZNAR 2ol BFRE ofAF W A(ascorbic acid)¥ ol 2] €4
2Herythorbic acid)e] 1o ofA~FW4S HEIR] CE oAl ] o] &#HA 3
). o #]&WARE L-isoascorbic acid®] ©]4 A¢l D-isoascorbic acide|th. & 2| 7}%|
ezl ascorbic acid?] HAFE 7hEoA e AFEAN= dAFH, Fadsan W 5
G2 7 Qo wol Ao A= EAEZHR nitrosamines®] FAF S =<1tk 1

g3 nAEe] BHgdA gHE S 4 Qu)
ot FH XA

TS AARA = Ado]l HEA AT Sk uEhd T
syrup) 22 HE So] ARRHT. FAl ola

a71zA el #d 838 &
Reaction)ol] 2|3k %&4,9] A}
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AE” ET AeE” For BRdth M2 Fuae] Tk R ANFE g5
S oA vhdatrh. HE2 Tl webA shehA Aol EelH Ao
Apol7b o, O FAAES #7I xxgo] FAAEE 2R Bl Ad d3g)
Sxel oste] dRFE W Aoty WHEIE TR oo oF 20%9 Fit

o)
ko] wuid e, R 5 oy THH dEEs THAa ek (

2003)

N
of»
I&(o

S

o,
o\
u
=2,
=
it
oft
Sh
il
of

ohgol mEAM RE uksh o] WEY FR met Folt AW I I

& 75-771%0)H} HEo| = invertased] oA thFEE o o|FH{Frt LxFoly 3
FeH 2 SAS.( A, 1999) HEol FRFo wEtA 23 Fee] Hl&o] g2

GoA o 118 fEelth §3 oAl BlAE the MED mwste] 33
o gepe] AulHon we folth wE MFOAL tibe YRRl 9l ¥

S=d (A5&, 2003) terpenes, aldehydes, methyl anthranilate 52 "4 *ika

manitol, dulcitol 59 1w ¢ISF7F FHE da, A {7

2
=
=
=]
(@]
Q
@)
Q,
=N

butyric acid, acetic acid, citric acid, malic acid, tartaric acid ¥ lactic acid)¥} &4t
sl Flavonoid 2% X3ty o] Qlh, dubd o= Flavonoidet AHAE 23
=
[e)

ool =22 asAEaRt S48t =

oy

o
e

HFEE= heterocyclic 38t E 253

Fub v =AM = TAEA et

E 1B Fiel ME 95y 39
MEY FF| FED 3} A 71 e 53
A= 39.70 35.20 2.00 0.82 7172
s 36.77 37.54 3.29 0.78 78.38
iy 32.30 40.50 1.20 2.80 76.80
L 35.26 37.03 1.89 0.97 75.15
o} 7} Al o 30.30 41.50 2.20 1.10 75.10
A= 36.40 35.00 3.40 0.94 75.74
Bt 35.12 37.79 2.33 1.24 76.48
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Ao Bels el el 2o Hm Absel el webA catechin,
leucoanthocyanidins, flavanones flavones® #F7} ®tTh.(Williams and Lansford,

1981) Fahey and Stephenson(20021d)ol] 2]} o= Quinilone reductase®} 7

2 A8 st 24E FEIUE flavonoide] &35 7H HAEZHo] EA)
stoba st Y wEkAd HES HA flavonoide] & wiEol XfFEE
oA AAE Fo]d Hrg, AFAdidAE AsE HAstE EHE A5 F A
o 53 82359 duURlIES $5F & Tole Auy 22 FE(sugar, corn
syrup &)< HoistAl AdHsH7] witel HES o]&dte SUtEAES JNEgithe
AL 2RSS F& WSS dod ¢ dS Ao AAddn Ho 9w A E
e BH AFo] oA v & EAE T de AESS BAe L 7S
As Fxst7] f1ete] HiE(honey)s FAsHAIS] s st AAY A EA AFE
stal loem 53] Exsixuiile] @Wa Atgizlsio] vlw A ohE Siol Hls|A W
g A E = 7haFFo %ol &3tz Atk 2000639 = Antony 5] AWHZFe JhE

of el w¥hE WEF ul, TBAZ] %394 FIS FANLFE AAT
IF

o] S7tskslon dxs Ftsta

o} 20021 d ol &= McKibbens o] ZHZES| A &3to] dszgt AE Aglon
el A At = (buckwheat honey)o]l 7Hg £ ZatE HSQl Ao= W Re
(Wang -5, 2002¢1). ¢+ HE& gvetel 4Eg ofye; o= A =
AqggogE 292 o] Qoiohjr(AHen %, 1991). Wang 5 (20021d)2 HEe] =
ol &l = Bk np glom o] AFAANME HE gk ¥l
< 5o Wl =oAL U= 7i°]‘jr. HaEs 2 BAVE "= 24 Tl webA
e kst 297 e Aew B HAvH(Gheldof 5, 2002d).  oFAu 2}
A Tl AdolA e AR AE o] A= Chen 5(2000)el o3 23z # vk 9l
o @A AAIAoE A% #Este] Akt (lactic acid bacteria)o] 1A 7177
Hslo] #FAlo] wolX 3L Y& 825, Shamala 5(20000)2> HEo] A A A
Frabt el S =R Fu AR HEY VTS HESHA
Fo Ry NgdEge ug vvay =5&
o] i AdFo|ME country style hame| #| =
Zhujete] w9 QAo £& WHMAER o]§HI Jdv AS = F

e S Il o e K B B e s B ) e B i ) Y I I e R R i <

—

!

r:ﬂ

<

i



oowE 9 A Fu 2Aske] A1A HaE

B AAE A7) skl AR HEe] SRR ARk FuSA ek Tt
Av g SEH ThgodA HE 2¢F 2ok 3 2004 H upel o] HELS A
golup o] wisjA kAol 8-15v) £ Aow A HAv Ty HEe &

o] oF 4%} 7};@ su Mg A7k 49 20-409/kg olehd
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3g Foist @ Aol sbsgel gowe waH
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Fols

=5 g 7HA(%)
A 1.0
A 0.8
o} 7} Al o 12.0
g u] J of FpA] o} 15.0
g 76
A e s 15.8
W 16.6
EXH 50.0

I R B i

WAgEe elste] dojibi AF P WA WA A ASHE HE
MBS nEED @vh h=uge WA 24 2wEA o gzt A ga
Aol Agarsh ol AWM tAb Hal Bk ZEEAS Fgolsh AR Ho
BE g EAE AN FZ o5 4 B% AT Ad AF AgH; Yok
dhejelobe] Aol Ahsk Qi FHelA B et Sy Aol kel 43
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e Fg @S Axs7] flske] dAAS wE
Ale] Fek 1

20% g2=Egtu] 209,
injectione 3t A|ZE A Huh

Table 5. Formulas for preparing sweet pickle cures of different salometer

readings
>l Duear Nitrate Cold Water” Salometer
(Ib) (Ib) (g) (Gal) (Ib) readingb at
40°F
10 3 28 4 333 o5°
i 3 28 4 333 90°
10 3 33 5 417 g5°
8 3 28 4 333 20°
8 3 33 5 417 750
0 3 28 4 333 70°
7 3 33 5 417 65°
6 3 33 5 417 60°

? Weight of water —— hot = 8.016/gal ; cold = 8.3316/gal
> Water temperature must be adjusted to 40°F to obtain an accurate salometer

value

2. @A FAH

AAANA AFEHE AA) ARE Bol Ho] AHAoR WE F o7l Uu
%< 7ol gAE @k AH o] AREEE WS ely] wEe] golp 2 17
=

A T For 2L = Jdo mEA &, FEHZ S ol Bo] ARgE

_30_



0

~

uj
23
iz

=3
0

BH
)
ol
=i
4r
rd

el

EEERS

—

O

¢
oV
:Aﬂ

7. whE A}

el

o] 15-20%% Al 3-57] vtE< 54l

O

A=

il

]

= =
sk T o

]

O

7} ukA (Massaging)

N
el
Ny
_ZT
o)
!
=
v
ofr
)
O

ﬂ
il
ofr
i

)4

AZkel @A) ool
gl =7} Bolrh

pol 4

S

KeN
=

_

3T
=

3:9)

A o)t} massager?] 4%+ 714 W

oj

Aol Aol ol

1
.

=07t

Bl

A 877}

gl

%

Z o] tumbler?]

L
L

] (Tumbling)

=)

e}

2)

k)

594 AzA Fo] o] EEpolt W)

K

H
-

Wy
-
N
=

o
™

—_
fite)

£y
w

-

—

O

i

o
T

(e}
<54

o

2ol A ol

o=
LN

5

Ay

o

1) AzE

B4 1242, QH

e oA

Z70]
) 18A1ZF, ZH] 4-6A1%F, F4] 4-54]

TN EE

e
<R

’

N

TR

—_

il

A1 (

o

~

}

IAHE] 144

)

Ao

N

’

5
(Hol) 4-5A] 7S 2 A

6-7A]

+™, injectionr] &S

S

10%2&

o]

Aol FapA o},

s

o1 7HA

_31_



3 tumblere] =7] & @] AAd ol HF-H= AL "WolA= wolE ok

[e)
s, ol A8 wdoe] FEE Akolof vk (YA YA i17)  tumbling
s

2
offt
Ho
S
N
1o °
ol
o
L
o
i
o
<
@
5
N
»
»
S
0Q
a.
=)
[ije}
o

o AlZHEe SAE(PSE, pH, 434
97 FES Fo @ oM, %o FA FAFAL, A4S B Aol
tumbling /1S Zolok ¥tk theol WAEAA ni uhsh ol P o] Fv]

HITRITE

l CLRIMG
VOILATILE _'I THERMAL PROCESSIMNG THEEMAL YOLATILE
fiar SErsary) ™ Generaiicn of Scurable mealy PROCESSING lor semsory |
AnAl YSES [ Mawi [k oudanoa) i i bef e cmaclaln o) AMAL YSES

SPECIES STIHAGE
DIFFERENTIATION {prugeession of lpil and STORAGE
[Specilic carbomy] moiein oxsdation] (linle casdation]
COMPORENIS, &0 ) ]
e % _l 2
IA-DINTRO- 1 VOLATILE BASH MEAT
WOLATILE [or sorsaiy] PHENYL- {or sensory] -~ FLAYOIR
ARALYSES HYDRAZINE | |  AMALYZES {simpliied specarues
L ol volalikes wilh
lew comceniagan
of carbomyis)
MEAT FLAVDR
DETERIGRATION
|complex spectrum ol
eolatiles ginched b carbanyl
coimgousds)

Figure 1. 49 Fr]g40) qlojx dxel, 94 1em Age] Fa4
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S7FE AEE Ul mebd 1 BRI OIS dgsh $euete A9 o

7}. Ham% : Barbecue(£9)¢ Cooked(7})d o7 LR3I ¢E 729%,
ZA 2 10% o] sfoioF ¢
L. Press Ham @ A=A, 29 A& AAst] Azg. vojgd4l, B2y 59
AFOZA 1 70-75% AW 20% ©]3})
t}. &3t Press ham : A&, dl799d o] & 10% v, A&A 10% Vo=
T 75%, A 30% olsteloF
45%, S5 60% °| 3}
D 70%, AW 30% ol (FA7Fd)
v Az mAA] A ERE SR 35% ©] 8
AboREAZE A gt 55% o) 8

DG 35% v W ORAE 2AAHDRAARA RN F)

3
—_
N
o
o
e

7

Edol FREe AA Gebek dm, o} AFe]&(NOw)
0.07g/kg °lsh, EF2 it FAsA b AL glojob o didatre o4, Iu4
A7 A A 20mg/kgoldted ol atm, RERRZE SN Abgdlok ska 2% o] 3t
ol @t dAe AFEA A tEAFe] fFE7ITe] A&s Ho] Adual

ol AN FFAR] FE7IEE ofg et o] 30-40L o]t

¥ D5 AFo nELE 9 FE57)7H
A 5 HELE L =) 7F
30
3 0~10T
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(&, AFTEZAFS 40 &)
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t}. 7] A
oA AME® 7] A= Fifure 1.o|A] B vpe} 2o},

C. &7](Smoke house, M EFEAL Model SMOKI 2000, =)
Figure 1. Main equipment used for manufacturing pork loin ham with natural

honey
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2t Ado] AFg3 94X formulation

Table 1. Formulation of the pork loin ham for the experiment

A& % A S LES 20kgD(g)
HA A FEF 5490
= 20 15-20% 3600
EaRcy 1.5 AuEE 1 152% 280
ol d 4k 150-200ppm
(Pro-cure powder) | 0.3 80
ol x Z WY 0.05 500ppm 10
2 AEANSA 0.5 05-1 100
Ag 1-2%
" (ZH &) 0.1 0.1-0.2% 20
xreg 1-2%
HE 4 800
A A 2~gfo] &~ 0.2 40
SR 1 0.3 60
A7V EEA 7.45 1490

B Ao Algw 94X formulation E Bl FH| &S Table 13 #ow A +9
YES 20kgs Vo2 FAAS AU, 7)ol A A olFikde T
) =

)
180ppm oItk 7t @AM AWE WAt Bl W oldAd W wWe ER
Z 7 P

g 24 Sge 204 29 DAY
]_

oaER giee 2e wel E£3slel 929 54
A



5 (1999)2 ARl 9ol A injection Mol HAGHEG I AA NS BWol ¥

Fohvl hgA @Al 9 getha wa sk,

459 A9e A%ar] St MBS gAGom AEH W(ols WEI

ok
ABEE WA Uokeh & B e 204 UPAN A2 w8 2T UE 4Y

ol AgdelM = dae] dge 9
A

R L

Figure 2. Pictures of pork loin ham samples for the two paird preference test.
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AArA I 307 9] A T olAuHIR e A ol AHFE(]HE 9, 1999)
of eJatH 5% ollelA FoFEs HY F dE Hax AHTFE 2otk BT 1%
ool A FelarTs HY F v HA AP 230tk Table 2004 X uvRe}
ol Yzt 2% 52 6%A 593k 71EA 9 2ol7} A o} R}
4% HES Tt AFodAE 4%E AEste SHAVE 249024 1% FaolA
Folet Aolg vEtdlth. @A 2% 9F 4%9 Al® rell® Al 5% FEol A Fod
o] 14 Atk wetA TAF AoAA HEE 4% TS HE a6 Vs

ZRdAE W $5FS & 5 ANk

_,d
©
i

Table 2. Results of paired comparison test of pork loin ham manufactured with

different concentrations of acacia honey

Paird samples Number of replication
A B Prefer A Prefer B
Control 2% 14 16
Control 4% 6 247
Control 6% 13 17
2% 4% 8 22"
" p<ol
o p<05
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A2 A A2 AFIA

7}. pH

o] A 85 10ge AMHAT 5, <, AW 55 A7t Adetd], ST/
¢} &7 homogenizer(Bihon Seiki, Ace, Japan)® 7000rpmolA 30%%F &3t
pH-meter(Orion 230A, USA)Z Z4 3t} w52 SRk o w2 A ghs FHsk3loh

U AL ab)

o] AFFAE WMAFL, 89.39 a, 0.13; b,-051)2=F EF3HAIZ Spectro
Colormeter(Model JX-777, Color Techno. System Co., japan)® =43} =4, o] w
FYLe WA DS (DE5)S AE3te]l Hunter Lab XA A9l ¥ =(lightness)S Y ERY
= L%, A E(redness)ES YENNE a3k 28] M % (yellowness)S WER)E b
o vepllth vhE2 SukE o ® [t grs FHoksloh

o},

s e A4 Ix1x2em ZEt F0), A%, AAVSEY] 3 FEE 7909 &
d dsAradEe] Brtatgleon, Zhzke] w558 e riesith

Ani

Fol7k by e, 4k by Al AV SR b vk 53=Fv 7 gb
o, Aot g Qs AAER A SO 2 FEe) ghe 7900] Bk
F BEge s
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[elNe] =
o] EAEA FoA AZAL Dolwry] 9ae] AR Fo] AHAby =
(TBA), EvId=sE SASAL ATHAA7IHEAL(VBN)E FHEE2 ASte] F
e Hrw Abgeigih HEe] T, HEY Fi, obdAe wxok #ud A

ol AL 4TCAA 5573 AGA71HA 233, Model System¥ & F Al
AFol gk wvpxjat A2 sl AFP2AS FE2UY HA A2712 20T

A AgsEA Al kg

1) TBARS(Thiobarbituric Acid Reactive Substances)

A A E(TBARS)= Witte 5 (1970)9] Sl w2} TBA(2-thiobarbituric
acid) A 2 YEl o Al& 5gol butylated hydroxyanisole(BHA) 50x09F 57/
4 156mlS 7}l polytron homogenizer(MSE, US.A)& 14,000 rpmol A 30%%F 32
3 A7 F T IS Agde] Y o7|e]  2ml  thiobarbituric
acid(TBA)/trichloroacetic acid(TCA) T&&dS o] ds] &3 o, 90T
FegzoA 1583 dA e 5, WA A 3,000 rpmell A 1027F D422 Al H o
ATt AlRel 43& 88kl Spectrophotometers ©]-8-3kef 531nme| 37l

] T3}EE A9 TBAFA = A= 1000e" mg malonaldehyde %o =2 FA|

S

(malonaldehyde mg/kg)3Fd

2) VBN(Volatile Basic Nitrogen)

= (1975)e] WS o] &3t AldS 10 gol 75 90 mE 7Fste] 14,000 rpm

o2 587 A & F@A NS Whatman No. 1 Filter paper% AR&-sto] o] 73k

ow ol 1mlE Conway unit 22 Yi WA= 0.0IN 54N 1mlet A

2F(0.066% methyl red + 0.066% bromocresol green)< 3W-8 713t} F=7 3o H =

-9l glycerine$ w23 F4& 2 F 50% KoCO; 1 mE 9ol 942 st

2 ksl & 37T A 12087F v &5 Hl| &

E—F 0.02N HoSO4= IHN BAbg S AAstdnh IR AAA7IE AA(VBN)O] %
= 100g A5 mg(mg%)o =

doﬂ,'

- 41 -



3 HAE T

FHAETE Culture Swab WS o] &3ste] ®HWHA 2x2cmule] WV ES
Ao, A%38]4 A7l A|R5E SPC(standard plate count)uj Ao H=F3sle] 3
6°Col A 48417+ ¥l FAIZTh(APHA, 1985) W wAE 9] @9l Log No./4dem’g
o FAEA

4) 7}E3F%(Cooking loss)
7HEA RS T 3045g0 AHE =5TAE HEY s HEY FRE E
sk AX N3} A Polypropylene bagell ¥ R FXEAse] 70Co|A 4083 713l
T 673 20CA BaAstaA FAER FAGES S5t 2T)AI R gig T

H & (%)% YER AT

vt A A g

BoAd%ol EAA7 = SAS(Statistical Analysis System; The SAS system
Release 8.02, 2002)%] General Liner ModelE ©]&3}o] #4135} 3, Duncan ©t5H]
WS AREste] 7oA 5% Tl Al vl aleksl

3. A3
7F 47FA o] HE R A xd HEI ] 2G4

4A74A o] FE(opFpA o}, Ast<auAt B A>3 v S ikl 747 fs
Az Fo B Axe oo 2ok durRA R disiA 2438 Table 3014
B kel o] FRIFL 63%-68%Welolal =AY Tk 2-4% = e A
ol mE ol o] Fo|(p<0.05) 2ol HojFa glont oo g 9l
25 e FRI o] FFAoR ghlEle] BAVE AV W] AlsE A
Fo1 Apol R Q1gk Aghere] xpol7t Y] Aol JIFS WAL B F
Atk oA ke 27-29% U] 9] o] il 23] 2-4% o AT

HaEe AFe Hrbshe Ao #vse i of®E FH

and hygroscopicity), 8453, v, MEdgy EFEA

bol'

¥} (humectancy
(miscibility) 4 59
5dE HAHORE HT 5oA AFEe HAH Eol ol&H1 de F Aot} (Labell,

[e)
1988, Veronique -, 1983) Labell(1988)e] ©]3t¥ 2 &5743F (3, wlolzd, 2AA])d
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ojA el Wige] vl B2 S7HE Holal vl shglew, HrbgremA a17]e]

Table 3. Chemical composition of pork loin ham manufactured with different

sources of natural honey

Sources of honey Moisture Crude Fat | Crude Protein Ash
Acacia 65.21+0.11° 2.86+0.04° 29.85+0.01 2.08+0.03°
Chestnut 63.62+0.25¢ 4.74+0.30% 29.87+0.01 1.77+0.01¢
Mixed A 4 .
] 68.21+0.01 2.46+0.05 26.05+0.01 3.28+0.02

flower(imported)
Mixed flower 67.02£0.01° 3.88+0.13" 26.83+0.01 2.27+0.17"
a, b, ¢, d

Mean+=SD with different superscripts in the same column differ

significantly (p<.05)

AubAQl Wl pHi 3903 FEIAHEE 050622 R HTH(Wilson
and Crane, 1976) S+H Al o AFEH WHio pH YA 38904 459 & UEY
Atk 2 AFAA Azxd 4FF HEILS 573 AFEHA pHE FAg vt
(Table 4), 717tel] W& Zoli= fAAow 47k BF 56-58 oAtk Alze] w
g ofztel Wk ey AR 588 Adlsts AF2A AlF pHE ¥©EH9
pHSl 390 tiaix = HohE FFs WA ¢ o= e

HEe] FFE we SHES Axde] Fdd A8 TES Wdem A4
g A= Table 59l Wept glvh Fojell QlojA= 47kx 9] F57 Apolel #2od A}
o7} fldloy, Axel HA A Vardd JdojA= [F2$H(p<0.05) Aozt AT
4FF BEY FoME WEY 7|aert b wekon (p<0.05), AEol SlojH =
i ] 75‘%7} A SA GEbsHH(p<0.05). WA 3Fe] ofghAlob It ek A
o] ol = B frodel wAaHA ko Ao ofgbajopo]l TP wA
Ehstt.

rulo
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Table 4. The changes of pH value of pork loin ham manufactured with different

sources of natural honey during storage

Sources of Weeks
honey 0 1 2 3 4 5
Acacia 569001 | 576001 | 6112001° | 575+002 | 5724001 | 583+0.03

Chestnut 58+001° | 570+002 | 593+001° | 576002 | 580+001° | 580+0.03

Mixed
flower(imported)

Mixed flower | 596004 | 565001 | 596+008" | 580001 | 624+002" | 588+0.00°

53001 | 586+000" | 587004 | 606:005" | 583003 | 579+0.01"

a boed NMean+SD with different superscripts in the same column differ

significantly (p<.05)

Table 5. Sensory characteristics of pork loin ham manufactured with different

sources of natural honey

Sensory characteristics
Sources of honey
Flavor Tenderness Preference
Acacia 3.88+0.637 4.63+0.48" 4.38+0.48*
Chestnut 3.38+0.48" 3.38+0.48" 3.13+0.25"
Mixed flower(imported) 3.75+0.50° 4.38+0.48" 4.13+0.63?
Mixed flower 3.3610.48 4.13+0.63" 4.00£0.41°

P Mean+SD with different superscripts in the same column differ

significantly (p<.05)
Sensory scores were assessed on bpoint hedonic scale where 1 = extremely bad

and 5 = extremely good
B FRHE Defste] AxT P FUNAYBLAE sl do FrgEsE

Table 691 e} QU 45 F BF 0-2% Abeleli 0% Aksh A9 Aol7h 9 Log
No. 1-24be] & WolFa glojn wAgel Fitsel glojit 498l Hdd sow
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AFE TR Molan(1992)) ¢ st " Eof QlojAle] dt7]sS & #AAY A, 4
et dAA 283 glucose oxidaseo] 2|3 ¥ =95 hydrogen peroxide® W3}lA| 7]
715

fr Hm kN

wjFolgta ¥l 3t o] 9lol % pinocembrin, lyoszyme, acids, phenolic
compounds, terpenes, benzylalcohol % 7€} 3 AR50l I G 7]ofsnt

i shgih

Table 6. Changes of total microbial counts of pork loin ham surface

manufactured with different sources of natural honey at 4% of concentration for

5 weeks
(Log No./4cm?)
Weeks
Sources of honey
0 1 2 3 5
Acacia 1.86+0.17 1.20+0.35 2.31+0.51 3.30+0.09 5.40+0.08
Chestnut 1.67+0.43 1.50+0.46 1.72+0.20 5.13+0.21 5.66+0.50
Mixed
] 2.12+0.09 1.00£0.09 1.71+0.37 4.84+0.09 5.31+0.10
flower(imported)

Mixed flower 1.15+0.27 1.60+0.43 1.85+0.48 | 4.90+£0.09 | 5.55+0.48

Gl Z o]} Peptides 2 obH|=4F 52 Wolup, WALA AbsE X (peroxidizing
lipids) 28] 3 metal ion®] 2]3)|A4] enzymatic & nonenzymatic browning HF$2
A RSE dodAl . olgfd ANES dE s "Wolmg A (&
GAl @A) Mol Weta 3 JFA HAE EAEA H= Aolth.(Jadhav s,
1995) @A F] A E A X VBN7HE Table 7914 B vhel 2o 4357
o] ol dolA &3] 5ol A AP A 15-20mg/100g sample®] FA =
ety oz dujdel Fal= A Aoy e Ao® YEut o Al m A

=4AeE 22 At o AR E 5% oA HES T el
B A

<
o
=
4/
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Table 7. The changes of VBN value of pork loin ham manufactured with
different sources of natural honey during storage

(mg/100g sample)

Weeks
Sources of honey 0 1 2 3 1 5
Acacia 148940917 | 1847+0.45" | 1456053 | 16824022 | 17.66+067 | 19.08+252"
Chestnut 1669+101* | 1870+052" | 1442+076° | 17514073 | 1668+081" | 1798041
MlXed a b a a a
] 17861065" | 1718£1.08° | 1740+053" | 1765151 | 17.7840.26" | 18.31£1.73
flower(imported)

Mixed flower 1662:069" | 1925£159" | 1585+092” | 17458057 | 1630025 | 16.0040.97"

a, b, ¢

Mean+SD with different superscripts in the same column differ

significantly (p<.05)

Aol kst 2 EAA A 7123 TBA 72 Table 8014 ®iE= upel 2t}
TBAZE <Al mAdEolv VBNA @A npzbrbx] el AaE ®Ho] Fol=H], 4714
TR HEY BT FEHE 5% FooAA TR FoAE BAFAAN 0F9 5F
Zhell AR A7 mebel= TBAgLel A9 AsatA ¥ AL & F Arh
Lillard(1987)ell  olabd a7, 7], sHA 7] 2 Farlel 1= nonpolar lipids
Z o= 40-50%7 =7} monoenoic acids ©]a T7FEXEZIA| AL B3 29m| vho] 2t
Ikl E ok AWt 200 2R HiA FEge e,

7FE9 AlEY 2% T g9l oA Hol JFgFS werta 3% rh.(Kanner,

s

2 G7FEEo dojAe] Aol FA A Y (deterioration)S 7, HE 2 A%

s 3y Fol A&Hom ofFolArh webA Atste] olg ARAZAe] Aol
W AgAeE A 482 A5 = Rolth(Antony, 1998) E el
A ggle] e BAL T4 membraned] Yt AXAe] AsAolein

&t 3Ath.(Spanier, 1992) ®Ww=e] Abst WA ZHE A2 22 dAMIERREH 2=

“
283 B4 E Fol+= phenolic acids®} #2 (tehet EAoMqEE tannind &S 1
E7MA o thetd], oREL HEUe I IR ES olFa
Ak 223 o] FE Qdte]l E3] o= food phenolic®] € F<! flavonoids7F &
B

FZolA 5o FYaFAEA 43S wa 9J= Ao|th.(Pratt and Hudson, 1990) ©]



3t EdEe qAksl gae o R e g8 Fx7F T8, flavonoids ©F
e} & antiradical TH8L AT A= J1S5717F AEA A7) o)
t}.(Rice-Evans %, 1996, Bravo, 1998) @ % odiphenolic group @ a 2-3 double

bond conjugated with 4-oxo function @ hydroxyl groups in positions 3 and 5

Labell(1988)°] o]at™ &o] Aol Foluh Fd& Al7l= §7heE (3, wolA,

A A QoM E MEE ZXA 7] caramelizationd] EIHE FHA O ZA] V)
S FA 3 Fvha stk 47 HE FRERE AA NS ARt wE #
o AdHS AMEAZ FAS A3 Table 99 YERY St} 55 Mﬂ Az A7
ol w2 Aol B o fldlem, wEe A9v WE Ao MZE dAAS
Bl 7] W9l v FRe HEJIEG bghe] tha =2 7362}:—% Hol F9l

Table 8. The changes of TBA value of pork loin ham manufactured with
different sources of natural honey during storage

(malonaldehyde mg/kg sample)

Sources of honey Weeks
0 1 2 3 4 5
Acacia 0.092+0.030" | 0.0360.017" | 0.044+0.024" | 0.0770.013" | 0.061+0.091" | 0.095+0.007*
Chestnut 0.075+0.072° | 00530060 | 0.049+0.011” [0.071£0.014°" | 0.043+0.006° | 0.0730.005°
Mixed C ab a ab ab
, 0.067+0.015° 0.047+0.025°° | 0.078+0.012* |0.074+0.016°° | 0.041+0.007° |0.090+0.008
flower(imported)

Mixed flower 0.077+0.016" | 0.0330.020" | 0.0810.011* | 0.069+0.011” | 0.066=0.007" | 0.083+0.012”

& D¢ Mean+SD with different superscripts in the same column differ

significantly (p<.05)
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Table 9. Change of CIE(L", a’, b")values of pork loin ham manufactured with

different sources of natural honey

Weeks
Sources of 0 1 5
honey
L a’ b* L a’ b L a’ b
Acacia 7045 | 7.68 95 | 68221 898 | 836 | 73775 | 869 | 9.10

Chestnut 73.33 | 857 | 1083 | 73.28 | 810 | 10.82 | 73.08 | 7.73 | 10.60

Mixed
flower(imported)

Mixed flower | 7327 | 7.70 | 9.71 | 7418 | 7.84 | 9.61 | 7659 | 7.30 | 9.57

7556 | 6.76 | 9.08 | 76.05| 6.71 | 958 | 71.02 | 858 | 890

. MEme) wRE st Az WEde) A4

£ APelM = oldle] dEe EdE Vel tAlR wow, W ol And
AGEAL FFel ST AE 2AR opFpAokel i dxef W ME T
=5 Felste] Adel dekdlth. MEe] wlns 2%, 4%, 6%2A 37k 9] ofFpAlo}
HEHS Az don, hrTRAE AU frHuAdA BujEE 27441 AES
o FQl AMG s FYstel FUAHE 0FAR ste] iz RA 2Eesl

2%, 4%, 6% WEH Az ojA Al dAA e HE FxE 77 6.78%,
13.55%, 20.53% ©]<it}.
ofFpAlo} WMol FmE R

107} 2oh 82 68% WejHe
S| 2 2.1 27%Ah A iz 8 2}z
A g es zuwmAd ek 3-4%AHE SHA Ui 0191 Ao *E‘?‘ﬂe‘oﬂ
A Az AEAS A xste dole dutaa

HEo HEEHRE A= /MG &, AT 3 B du)E ALE

o)

(
&tA ekokar E3 TumblingAlzbol i o= Fokv] wjiel] A3 dxpetar Yz

A Z3Fe] (Figure 3) 43



eSSy E FAd F7F e diSThe Al = AAlE o= st
o A7]FH Hl 100%4 =2 F&o] e HlaA & A= ATl

AFoli= AA kot 92-94% AE &0l A HA

Table 10. Chemical composition of pork loin ham manufactured with different

concentrations of acacia honey and commercial ham

Honey . .
. Moisture Crude Fat Crude Protein Ash
Concentration
29% 67.89+0.25° 4.43+0.41 25.01 2.67+0.20°
4% 68.02+0.18" 2.59+0.06" 26.97 2.42+0.26°
6% 66.23+0.67" 4.58+(.83" 27.10 2.09+0.03¢
M 72.47+2.79° 1.21+0.08° 24.26 2.06+0.03¢
H 72.51+0.95 2.57+0.08" 21.96 2.96+0.04

&b MeantSD with different superscripts in the same column differ
significantly (p< .05)

M, H means the commercial pork loin ham purchased from local supermarket
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A. Acacia honey 2%

B. Acacia honey 4%

d

C. Acacia honey 6%

Figure 3. Pitures of pork loin ham with different concentration of natural acacia

honey.
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ofFhAlo} Mo FE Telste] Alxe e die BFHAF A= Table 119
A onE v 2 WEPY S AF BEE 2 AF F shhHADEG
B @0, A% @ 5PN $RHAm(p<0.05), TE @A AFMADETE )
ALY ta we 4L ol vk 53 WEe] FEsb 2nthE 4% Fo
6% 9olA 71z el 27 o] 559tk (p<0.05) wEkA B
o AEORE 4%9 WE Yo BE FE & AFAE HAY AFnT 24
o} AAHL A EHANA FelHA F& Ao vEHnin & 4 9Au}.<p<o.05>.

ﬂ?i

(Tenderness)

Mo

Table 11. Sensory characteristics of pork loin ham manufactured with different

concentrations of acacia honey and commercial ham

Concentrations of Sensory characteristics
acacia honey Flavor Tenderness Preference
2% 2.86+0.69" 2.43+0.53" 2.64+0.56"
4% 2.93+0.73" 3.79+0.91" 3.36+0.48"
6% 3.14+0.63" 3.36+1.44" 3.14+0.48"
M 3.140.63" 3.21£0.70™ 3.21+0.39"
H 1.79+0.57° 2.14+0.75° 1.93+0.45°
a b ¢

Mean+SD with different superscripts in the same column differ
significantly (p< .05)
M, H means the commercial pork loin ham purchased from local supermarket

Sensory scores were assessed on bpoint hedonic scale where 1 = extremely bad

and 5 = extremely good

PHE 24 A3 Tablel2ol thel}l glom, Azke] ZstwiA pHel e
a7 srgrout AT folde W wuup<o.05> oA wEde) Aot
56-59&A AlgolA wwj 0}—5 ol 799 58-628ETF %7t =2 Ho|lth A
Fo| pHE AHgshE Aufolt dxo] AguE RaARe] web 72 AFEZ A
o7} & 47b Ak webd @A Axd WA A9 RS @ W

A7k Qe WA e ZbsAel qlrk
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Table 12. The changes of pH of pork loin ham manufactured with different

concentrations of acacia honey and commercial ham

Concentrations of Weeks
acacia honey 0 1 2 3 4 5

2% 579002 | 591003 | 577+001° | 587+001" | 568002 | 579+0.01°
4% 5740017 | 602:004° | 555:001 | 591:001° | 565001 | 572003
6% 595001" | 592£003 | 5%5:001" | 581004° | 575001° | 566£0.05°
M 596:005" | 607:003" | 5%5:001" | 6.08:002° | 586:001" | 6.06£0.04°
H 591£001° | 600:003° | 613003 | 621:002" | 6.02t007 | 612:0.01°

a, b, ¢, d

Mean+SD with different superscripts in the same column differ
significantly (p< .05)

M, H means the commercial pork loin ham purchased from local supermarket

F "AES A= Table 13014 B nhel gon WEIPol} AAF 2%
0F2Fell = Log No. 2014 15 3-45 WebA L 254l = 6744 S7Fstsl o 5
Fols vl o= AE fasteE A% detdlth VAR AU STHEAE 7
E AFAF) EAAAS} ofF FAstAow A F Auxe 100 el A
o2 yeigth A3k AolE BW 0-2F7bAE 6% HEFolA 2% & 4%
Bl FoletA(p<0.05) PAES] AF A Ao duyta 557 HuA s A
=9 AT 2% 2 4%A 2 o] 25749 22 Log No. 62 HERHo2A 9
FETE E2d wE el A ek g3 vvsiARt gl Aew yE

T B3 A4S AXA 2 B oY o5 vds &
olo oaja JaFS WA Hr}(Antony, 1998) whebAd A HAFELES A e 7] $ 8] A
= 24 AEet igE 5538 Vlss A& "k 1 sl bbb Abaete] A
A

g AUAE ABLYIE) ATl B & 9w, ARe|AE ST F flo



Asl7] 918l TBARSO tlaA A7 Fol F3E=2 43 A= Table 1490
A B wkeh o %%3’494 0F=tell == TBA valueZt 0.04-0.190] 1 o7 A FA|F
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=@q A & AT HEiA tih e FEE eI o] HAie
Antony 5(2000)c] #3E g Aol o7k UA=H, 1 A2 HESY vk
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£ Table 15°] YvelY vk B §7teFe] AAd=E FAs
Adtt= 7]19] 30mg/100g sample®! H<&
¥ B5 5574+ 15-20mg/100 sample?]
)7 dojuA] gkt & 5 dn FEEERs ﬂlﬂ? Atololl mw|shurt o
4(P<0.05)2 vetw oy 28] & ol obd Ao w dddn. webA AlFAlEH
aske] 559 7]3hE ek 2 Aol A JhE EEF o] AH A} Sl kx sttt
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Table 13. Changes of total microbial counts of pork loin ham manufactured with
different concentrations of acacia honey and commercial ham for 5 weeks
(Log No./4cm?)

Concentrations of Weeks
acacia honey 0 1 2 5

29% 256£0.12" 4,0720.05° 6.20+0.04° 490017
4% 213013 400£0.12° 6.20+0,08" 4454021
6% 217017 375008 571:012° 6.11+0.10%
M 2244030 3994013 6.22+0.35° 5.99+0.14°
H 2244016 3444013 55+0.06" 4494043

a, b, ¢

MeantSD with different superscripts in the same column differ
significantly (p< .05)

M, H means the commercial pork loin ham purchased from local supermarket
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Table 14. The changes of TBA value of pork loin ham manufactured with

different concentrations of acacia honey and commercial ham for 5 weeks

(malonaldehyde mg/kg sample)

Concentrations of Weeks (mg/kg)
acacia honey 0 1 2 3 4 5
2% 01940042 | 0149:0017° | 0.161:0000° | 002:0008" | 0196002 | 0224008
4% 011640018 | 0191008 | 0200:0009° | 0159:0088" | 01970015 | 020240060°
6% 0000 | 010025 | 0106:0017 | 0070008 | 0126008 | 01200043
M OR001C | 0288001° | 0108:0011° | 0007:0008 | OIB007F | 01530017
H 01240014 | 0260008 | 01700507 | 0174:0088" | 02830017 | 0310011

a, b, ¢, d

significantly (p< .05)

Mean+SD with different superscripts in the same column differ

M, H means the commercial pork loin ham purchased from local supermarket

Table 15. The changes of VBN value of pork loin ham manufactured with

different concentrations of acacia honey and commercial ham for 5 weeks

(mg/100g sample)

Concentrations of Weeks

acacia honey 0 1 2 3 4 5
2% 153740000 | 14280007 | 1917+304” | 1505:207 | 190809 | 16204279
4% 153740000 | 1407:047 | 000£1.27° | 1610032 | 1675:233" | 14834039
6% 1508:041° | 142810007 | 1579+09° | 1812:000 | 15748042 | 19.86+0.84
M 1681113 | 17024112 | 1386238 | 17204127 | 16294042 | 1963:291°
H 15261233 | 18945231 | 14604078 | 1656088 | 1675:156° | 17304077

a, b, ¢

significantly (p< .05)

Mean+SD with different superscripts in the same column differ

M, H means the commercial pork loin ham purchased from local supermarket
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AAAL L, ', b 525 A Fol glojA AFAFRG e Lgte] 4ge 1ol
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Table 16. Change of CIE(L", a’, b")values of pork loin ham manufactured with

different concentrations of acacia honey and commercial ham for 5 weeks

. Weeks
Concentrations of
) 0 1 5
acacia honey
L a’ b L a’ b* L a’ b’
2% 6897 | 665 | 739 | 7072 | 6.03 | 7.14 | 66.22 | 483 | 6.19
4% 66.07 | 645 | 6.26 | 66.65 | 7.83 | 841 | 69.64 | 6.90 | 10.20
6% 7097 | 667 | 6.08 | 7319 | 664 | 715 | 7011 | 744 | 953
M 80.82 | 594 | 864 | 7592 | 6.07 | 9.17 | 7266 | 7.37 | 10.02
H 76.65 | 717 | 10.17 | 73.05 | 6.32 | 1042 | 7461 | 581 | 11.47

M, H means the commercial pork loin ham purchased from local supermarket
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Table 17. Sensory characteristics of pork loin ham manufactured with different

concentrations of sodium nitrite

Nitrite Sensory characteristics
Concentration (ppm) Flavor Tenderness Preference
H 32120.39 3.14+0.69 3.36:0.48
D 3404050 3214070 3.29+0.76
180 364+0.48 3.29+0.76 3574045

Sensory scores were assessed on bpoint hedonic scale where 1 = extremely bad

and 5 = extremely good

Table 18. Changes of total microbial counts of pork loin ham surface with
different concentrations of sodium nitrite for 5 weeks
(Log No./4cm?)

Nitrite Weeks

Concentration (ppm) 0 1 2 5
0 AT73:008° 446:015' 4831008 515:008"
5 279008 396006 5224006” 47240407
o) 258007 391015’ 537:071° 4234015’
19 267006 3354012 548+0.05" 430£001°

a, b, ¢

Mean+SD with different superscripts in the same column differ

significantly (p< .05)
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Table 19. The changes of VBN value of pork loin ham manufactured with

different concentrations of sodium nitrite for 5 weeks

(mg/100g sample)

Nitrite Weeks
Concentration (ppm) 0 1 2 3 4 5

0 10844145 | 1693069 | 1986084 | 13911057 | 1496079 | 145108

5 17576258 | 14280000 | 1423:042° | 1483000 | 1986084 | 1583084

€0 1283415 | 140005 | 1249:000°0 | 1519:016 | 1849t25" | 15371

18 1805309 | 1400:032° | 163323 | 1483476 | 184%016" | 1583427

significantly (p< .05)
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Table 20. The changes of TBA value of pork loin ham manufactured with
different concentrations of sodium nitrite for 5 weeks

(malonaldehyde mg/kg sample)

Nitrite Weeks
Concentration (ppm) 0 1 2 3 4 5
0 0147 0.096b 0127 0.09% 0.120 0.089
+0.027° +0.015 +0.015" +0,012° +0.016" +0.026°
5 0.047 0.142 0.109b 0.098 0.094b 0.098
+0.015° +0,039% +0.013 +0,029% +0.071 +0.018
€0 0.049 0.108 0.103 0.033 0.121 0.128
+0.011° 0,011 +0.044” £0.019° +0.029° +0.024”
0 0.110b 0.133 0.099b 0.067b 0.130 0.164
+0.016 +0.045° +0.015 +0.018 +0.017° +0.016"
& bc Mean+SD with different superscripts in the same column differ
significantly (p< .05)
ofditd e s dEste] Axd HdEFe dd & dis A AFe AR
Figure 4014 % 4 9tk Ed A=AE olgstel L', o, b’ he Z4T Aut
Table 21°] YelY d&=d, =xdoa2 Yepd Ald & Zole= ab’ akel #ololA
e 9l Aol ol WA o]l 7| E#ke 1/4(45ppm)RE Hoj® thE A
o 2 Aol Qi celu ofAAd S @dsl WA AL a gl v
bIFkE EH oA 7] oA et AdaE @A Aols BYeRA T
FAdo] g "ol TS WAl & 5 floh(3x Table 16, 4% Al #vjy =

Wl B LA 24 A7)

Table 21. Change of CIE(L', a’, b") values of pork loin ham manufactured with

different concentrations of sodium nitrite for 5 weeks

it Weeks
itrte 0 1 5
Concentration (ppm) . . - . . . . . .
L a b L a b L a b

0 71.07 | 285 | 9.00 | 7793 | 325 | 1146 | 69.75 | 3.47 | 10.84
4H 68.86 | 924 | 757 | 7528 | 557 | 778 | 7281 | 473 | 7.95
D 73231 6.60 | 567 | 7436 | 764 | 985 | 7056 | 496 | 6.93
180 71731 716 | 641 | 6661 | 6.39 | 658 | 70.72 | 6.33 | 863
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A. Sodium Nitrite 0%(0ppm)

B. Sodium Nitrite 25% (45ppm)

D. Sodium Nitrite 100% (180ppm)

Figure 4. Pitures of pork loin ham with 4% of acacia honey with different level

of sodium nitrite.
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A. Pork loin

C. After cooking

Figure 5. Treated pork loin samples for model system
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Table 22. Change of cooking loss of pork loin cured with different concentrations

of acacia honey in model system for 6 weeks at 20T

(%)
Concentration Weeks
of honey(%) 0 1 2 4 6
0 1847+1.07 1609+1.31" | 1864+0.83 17.12+1.38 1867+1.36™
4 14.66+0.18 1558+057" | 15.29+2.86™ 17.79+1.44 14.34+1.34°
8 20.16+2.84 14194089 | 16.09+2.62" 1895+0.45 1697+3.77
12 16.35+3.66 15244147 | 17122052 14.01+0.37 14.2020.10°
16 16.26+4.27 19.88+2.22° 13.2241.35° 14.70+0.85 13.96+1.56
20 17.26+0.13 18464335 | 24.60+2.82° 1663590 21.18+2.24°
a, b, ¢

Mean+=SD with different superscripts in the same column differ

significantly (p< .05)

FE54E 249 2nud A0S ol gl MAYRSE S Ao 94 93
W= Fol PEHA Bkeh



Table 23914 Xi= wle} Zo] Model systems ©]&3to] =43 TBA#E 5%
A2 AT 9 p<0.05) #olE BelFaE glovt WEe Ao e
A3 FAY HEs woFH Faa grk o3y WEE A FHA @S
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Table 23. Change of TBA value of pork loin cured with different concentrations
of acacia honey in model system for 6 weeks at 20C

(malonaldehyde mg/kg sample)

Concentration Weeks

of honey (%) 0 1 2 4 6
0 012750017 | 0.107+0031" | 0072:0009° | 0097£0.010° | 0.150£0.013
4 0250+0.034% | 0.257:0.021% | 0.187+0.017% | 0.164:0.009° | 0.209+0.020°
8 01330015 | 0.134£0017° | 0144:0012° | 01940028 | 0.16920.015°
12 0.258+0.020° | 0.243:0.042% | 0.178:0.025" | 0280£0.000" | 02360021
16 0.120:0010° | 0.149:0.017° | 01830013% | 0.154+0.03% | 0.261+0.067"
20 0203£0.024° | 0.167:0034° | 0.135:0026° | 0.166£0012° | 0.216£0.018

a, b, ¢, d

Mean+=SD with different superscripts in the same column differ

significantly (p< .05)

VBN #%E 9A] Model systeme ©] €39S wos= AAEZES BAPS wjrt)
(Table 7, 15, 19 %) tbA& 22 7-13mg/100g sample?] Wo|E Ho] FuE o
.l
Ag71Zbe] M ZivEk ¥MstE BolF
S % Erha s 5 gl

AA 7] witel AlEde] A

=

Modeling system= ©] &3} 4712 B #E o] FH/ we +43% A3 Table 25
of Zop. FH mE FHFHEE o= AR FAAHE vea Jot Ad 7td
o]l vbA ZALE AL wuab ek At (11-13%)
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Table 24. Change of VBN value of pork loin cured with different concentrations

of acacia honey in model system for 6 weeks at 20T

(mg/100g sample)

Concentration Weeks

of honey (%) 0 1 2 4 6
0 797117 947+1.36™ 12.36+0.77 9.940.20™ 865001
4 1098156 10980.01° 1345¢4.27 11.18+0.39° 12:36£1.37
8 10854175 11.53+0.78" 1043001 9.12+059 947+2.33
12 10304059 | 1043:0.78" 10.16:0.01 1255+0.01° 11124078
16 10.71001° 7971078 961+0.78 802097 893+0.39
20 1263£1.16° 9.20£058" 10.71£2.33 8294058 9344097

a, b, ¢ d

significantly (p< .05)

Mean=SD with different superscripts in the same column differ

Table 25. Change of cooking loss of pork loin cured with different sources of

natural honey at 4% of concentration in model system for 6 weeks at 20T

(%)
Weeks
Sources of honey
0 2 4 6 8
Acacia 16.26+4.27 1322+1.35 14704085 139%6+156° 17.10+063"
Chestnut 1707251 1708+4.43 1280+0.35™ 15214156° 19.31+2.28°
Mixed b
) 15.8441.82 1681153 1776117 1903+1.27° 15.18+1.33
flower(imported)
Mixed flower 14.95+0.02 1475+0.18 12.33+0.74° 1370+0.18° 1151144

a, b, ¢

Mean+SD with different
significantly (p< .05)

[¢]

CEEESERERY

FH5E 9
He fol vgRel A% Hrt
g gozA 49T #7} gk

superscripts in the same column differ
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Table 26. Change of total microbial counts of pork loin cured with different

sources of natural honey at 4% of concentration in model system for 8 weeks at

20C
(Log No./4cm?)
Weeks
Sources of honey
0 2 4 6 8
Acacia 0.00 0.00 0.54%0.09 0.00 0.00
Chestnut 0.00 1.71£0.10 | 1.00£0.00 | 0.69+0.12 | 1.34+0.65
Mixed
) 0.79+0.00 | 1.09+0.12 | 1.12+0.00 | 0.27+0.20 | 0.66£0.24
flower(imported)
Mixed flower 0.00 0.59+0.10 | 1.15%0.21 0.00 0.81+0.47
2Ee] oA kst FUHAY ARE Fste] HdEoia sk th.(Antony,
1998) 1 A WAE LFEIZSFA YA ZRE S F3A AEY FAola thE s
T BEAv|e BEXIAEAES] ASREFEEH ol FofA = ZE7HA] EHFH Y FajitE
olgta AT ¥y AgAT Ao stule A9 dojuA] 2 FHoZ FALY

)

At (Table 27, 28)

Table 27. Change of TBA value of pork loin cured with different sources of

natural honey at 4% of concentration in model system for 8 weeks at 20T

(malonaldehyde mg/kg sample)

Weeks
Sources of honey
0 2 4 6 8
Acacia 0120:0010" | 0183+0.013° | 0.154+0.032" | 02610067 | 0.247+0.012"
Chestnut 0151001 | 0.147+003° | 0210+0.047° | 0203+0.024° | 0.182+0.007°
Mixed b . b .
] 0224+0.025° | 0.134+0010° | 0.161+0045° | 0.203+0.007 | 0.155+0.014
flower(imported)
Mixed flower | 0240+0019" | 0217+0.014" | 0240+0015° | 0.200+0.033" | 0.241+0.014"

a,

b, ¢

significantly (p< .05)
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Table 28. Change of VBN value of pork loin cured with different sources of

natural honey at 4% of concentration in model system for 8 weeks at 20T

(mg/100g sample)

Weeks
Sources of honey
0 2 4 6 8
Acacia 10.710.00 961078 | 747+019° | 893+0.39° 9.99+4.27
Chestnut 9.83+1.29 10.30+0.59 | 9.02+0.72 | 12.36+060° | 11.49+3.06
Mixed .
, 9.06+0.00 9.88+),00) 12.00:000° | 1826 +0.00 6.70+3.06
flower(imported)
Mixed flower 9.20+0.97 11814194 | 1090+0.78" | 1249+194" | 9.81+0.42

a,

b,

C

significantly (p< .05)
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Table 29. Changes of total microbial counts of pork loin ham of two commercial
brand and pilot scale experiment sample for 8 weeks
(Log No./4cm?)

Weeks
Sample
0 4 8
N 3.3910.12 2.63+0.01 4.24+0.34
3.15+0.21 2.83+0.04 6.12+£0.23
Y 3.30+£0.00 2.93+0.04 4.95+0.35

N, M : two commercial brand sample

Y : pilot scale experiment sample
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Table 30. Changes of TBA value of pork loin ham of two commercial brand and

pilot scale experiment sample for 8 weeks

(malonaldehyde mg/kg sample)

Weeks
Sample
0 4 8
N 0.196+0.007° 0.159+0.010° 0.238+0.017°
M 0.081+0.013° 0.042+0.003" 0.106+0.010°
Y 0.116+0.053" 0.042+0.002" 0.079+0.007°

a, b, ¢

significantly (p< .05)

N, M : two commercial brand sample

Y : pilot scale experiment sample
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Honey as a source of natural antioxidant. 2002. Gheldof N.C.L. Ph. D.

Dissertation. University of Illinois.

Maillard reaction and antioxidantive effect of dry honey in turkey meat

system. 1998. Ph. D. Dissertation. Clemson University.
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