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SUMMARY
(FELGE)
I. Title
Development of functional cheese using by Novel Functional ingredients and Hi—Technology

II. Purpose and Necessity of Research and Development

O Investigation and analysis of functional materials for manufacturing functional cheese
(O Nanoparticulation and micreoencapsulation of functional materials

O Setting standards for mass production of functional materials

O Establishing a manufacturing process of functional cheese

O Physicochemical analysis for quality identification of functional cheese

O Animal experiment for functional identification of functional cheese

O Merchandising of functional cheese

III. Contents and Ranges of Research and Development

O Using peanut sprout extracts nanopowder, chitosan nanopowder, enzymatically modified
ginseng concentrate powder, microencapsulated tomato extracts powder, rice bran oil
extracts and red palm oil extracts for health functional materials suitable for functional
cheese

O Establishing the manufacturing process of functional materials for nanoparticulation and
microencapsulation

O Development standards for mass production of functional materials

 Establishing a manufacturing process for setting the optimum amount of the functional
materials and reduction manufacturing process time of functional cheese

O Quality identification through the physicochemical analysis of functional cheese

O Functional identification such as preventive effects of arthritis and cholesterol lowering
effect through animal experiment of functional cheese

O Sensory evaluation and consumer preference test for merchandising of functional cheese

IV. Results of Research and Development

O TFive functional materials (peanut sprout extracts nanopowder, chitosan nanopowder,
enzymatically modified ginseng concentrate powder, rice bran extracts, and red palm oil
extracts) which is suited for excellent functional cheese ingredients used manufacturing
functional cheese.

O Peanut sprout extract nanopowder presented lower pH and color intensity, and higher
antioxidative activity, such as total polyphenol contents, reducing power and ABTS+
radical scavenging ability, than normal peanut sprout extract powder.



O Standard was developed for the mass production of functional materials.

O Acid treatment and enzymatic treatment were included to Enzymatically Modified
Ginseng manufacturing process in order to enhance Rg3, F2, and Compound K, having
high bioavailability.

Enzymatically Modified Ginseng manufacturing process consist of ‘Input of ginsengs’,
"Extraction’, "Enzymatic treatment’, 'Acid treatment’, and 'Purification’. Our research
group set-up optimized conditions of these individual processes.

O A manufacturing process of functional cheese was established for reduction manufacturing
process and setting the optimum amount of the functional materials.

C Cheese quality was identified through the physicochemical analysis of functional cheese

O Identify preventive effects of arthritis and cholesterol lowering effect through animal
experiment of functional cheese

O Functional cheese products were successfully produce through sensory evaluation and
consumer preference test
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Table 1. Contents of Trans—resveratrol in Feanut Sprout

Brix (water) Contentlig/mt)

g0 163.36+0.84
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48, ¥ 234 Fo e H2HIAEEL dF HAAL e FFTUHEE 715 BA=
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Figure 2. Shape of Peanut Sprout
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- 71E U2 @9 R T F EALHE Ast AFAA 4ud3)

() 7B dxiBd AT 8F EXET TEE 555mg/dliolA 383mg/dl= ¢f 282 &
A8 1= At T HHATO] vE 1A Yei2e HATA oF 2ujold 2 AL
€2 B, B3 87 F L&Y s=29A4 FrUETS 2098meg/dleE o 31.6%
A%, /B 9T AATS 171.7mg/dle 2 F 182% ZA4HAUMY. JIEAL ARt E
AFATA w3 FEA Yxid ALAA o 179 d =& 4SS BAH.

(7}) F4AEY FFA BFo HE=FL 1073mg/dl, F1EL Y=ED 712mg/dle= oF
336% #HAAsgn, 71 EA QurE D HHELS 831lmg/el o2 9 225% #AAE HYY. BF
ed FENA FRUEFL 3066u0/mL, 71EA =T H4FFL 13140U/mLe.E %
57.0U/mL A28 a9, 7|EAF 9utE g HFHEL 17%5uU0/mLe 2 o 428% A2t 3
29 e Psg BAS A3 Y| EN B2 HATANAN A HF L=HM¥S A
FEHS vebd AL ¢ £ Ut gE@A JEA YR 39w mairl S EA B n)
3 dA% 5SS & 5 AN

U A48 A% %4 849 29A 4R

AAE 754 BEE 204 9A%E Bokol HUAL FUHATE AACIE&E F7} A
q, 7154 BAEFUE, AEDS A= A4 © Y & & EAA

A g,

. 7164 A3 vt3dd =9 38 {3E 4T o353 4
1) 4FIJE Jx=3¥2 FHA7 Caciocavallo cheese 9] ©|384 B4 4 #5937}
(7h dukgd i 5
At EezE 8, 2993 (Kjeldahl @)e] 9lew, ol= AOAC Wi o2t EM3%
},
(Wb frakets
A8 1 g ¥ 2% Sodium citrate 9 mL & 713 1,500 rpm oA 1 £3F #2 3 F 94 44

o] AR 8435 MRS agar o] HEHEEF (Bromophenol blue, BPB) & 0.002% 37138}
o 37T oA 48 N7+ vjFsled FAHE colony & A=Y CFU(colony forming unit)/ml =
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ety E, A4S 3 3 w3 Hd4de AAsg HiEgez eyt MRS agar = MRS broth
55%, Agar 15~2.0%, BPB 0.001~0.002% & &Z%3l9 AxsFdon, dFAG45E 0.85%
NaCl ¥ 2 A48

(th A4 AA
A Slo] 5 g A HAALA2E 9 E F A AE AR AE (10 g) € I2F G4AJt A
525 AAHAA i 1 £3F 71EAE s, 1 £3F 23 F X3E Ao ZHT. o
AlE7} 30 cm o]4e] AAAC] A& o 5 HeE A3, 20 em o]AOlH 4 H, 10 ecm oA
oW 3 F, 510 cm H¥L 2 H 5 cm HWe 1 o=z ¥

(=) & 9= &% 54

@ FFUE B dz2RH 754 24 &
DFUE YD iEo] de AHFHAERES FEF}Y] A3t Wang 59 IS ¥F
slo] FE3 AT AE 02 goll 80% WEE 8 mLe F7F8td 9,000 rpm oA 1 3 #27)
(WiseMix HG-15A, DAIHAN Sci., Wonju, Korea) 2 @& 3 & 70C XA 30 & &<t
F& At FE29L 10,000 rpm oA 10 3 fA4EE (HIMR-220IV, Hanil Industrial Co.,
Seoul, Korea) 3t3 A5 94L& 33t AL

@ ZF ZYHAE 3% 343
DZEUE Y228 FH7S Caciocavallo cheese® £ Z##HE % (total polyphenol
content) & Folin-DenisH-& ¥33q FAFAL. FEE 02mL o 2% Nax0: 2 mLS &
@3k, 3 ¥ ¥ Folin—Ciocalteu phenol reagent 0.2 mL & 718t &3tz AF2oA 30 &
Zv WRAA F UV/Vis Spectrophotometer (DU 730, Beckman Coulter Inc., Fullerton, CA,
USAYE °]-&3t9 750 nm 94 FF=E FHsALH, gallic acid & FAJT AFJFHo=
TFFE Bkt

(v A gAatele w3
TBA7}= malonaldehyde %44 233 X 2 malonaldehyde £ AH#HE 9 As = g9
AER AAEHY, Qe 7] jsldA A A3 FEE SHINE FLIA EFoY. AR F
1g & 38 test tube o] ¥ 9 mL 9 15%(w/v) TCA, 0.375% (wi/vol) 4, 6-dihydroxypyrimidine
-2-thiol, 2&]Z 025 N HCl & 7}8tq 2z EF3S F, 15 & & F2F2dA boiling 3]
t} g ZA ALom Yzis F 7000 xg oA 15 27 dARE syt 942y F
Er g pink-yellow color 45942 A 535 nm oA FFEE SA43HH.

(b B4 At

Caciocavallo cheese ¢ Z7]E A& 15 cm x ¥°] 15 cm & #H85 Y. EAZAAIE
Texture analyzer ( TMS-Pro, Food Technology Co., VA, USA) & Al&3%a Table 2 3} &
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2 ZAsA AE 9o, Ax (hardness), €34 (cohesiveness), ©¥ A (springiness),
HZAA (gumminess), Y8 A (chewiness) & probe (50 mm diameter) & ©]&3te A3 A
t}.

Table 2. Measurement condition for texture analyzer

Classification Qualification
Test speed 0.4mm/s
Sample compressed 80%
Trigger IN
Sample height 75.0mm
Calibrate Probe Functure probe

(A A%
A= 4T 9 AFE A5 E Hunter MAA (Minolta CT-310, Tokyo, Japan) & A3t
4 AEE el E L-value (lightness), 248 AEE YehE a-value (redness), =84
AEE el b-value (yellowness) € AT €= 10 3 98 24 old AL&3t
¥+ A (standard plate) ¢ L, a, b 32 Z}z} 98.07, 0.18, 1.57 ¢|3ith

(oh) @4 F2 At 24
g f8 A AFE B8] 93] Deeth 59 WS Algsigen, on GCo 2A&
Table 339 Zow, o] EAWMHE AA3 HAYstd o3 Zo. 2411 & v &= s, B84
aFv 192 g o FF5 08 mL & ¥3, FEYHE A2 F 2 A T FAI}AG. A
5 1 g & test tube o] ¥, sodium sulfate 2.5 g, ethyl ether 5 mL, 4N H:SO,; 0.1 mL &
AH 2 @o] 18 9 vortex mixer & 2 A|7F 5 WA 3} o] &6 hexane 5 mL &
3 1 ¥ FoF vortex mixer 349 1,200 rpm oA 5 B 94EF 4t Small glass
chromatography column (ID : 5mm, length : 15cm) ol glass wool & ¥ E&4 4F9}
1 g €& ¥e F, 9E0d 9L small glass chromatography column ¢ EzFuh
Hexane-diethyl ether (1:1 v/v) 5 mL & o o] AL 2 3] vtEF Yt EE4H ¢F =
AZAZ &, test tube ol &4 6% formic acid in isopropylether 1 mL & 7} d5it. oA
£ 2000 xg 2 5 B3 948" so I 435 9E& Eppendorf tube o] ¥3emH, ol 170
E #Hsle GC 2 4 3t € A8 HE2 3 & dE HAAFI0.
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Table 3. Instrument and working conditions for dissociation of short—chain fatty acids by
gas chromatography

Instrument ; Donam Instruments INC DS 6200
Column ; Nukol™

Fused silica Capillary Column
15 m x 053 mm id. film thickness=0.5 um
(Supelco Inc., Bellefonte, PA, USA)

Carrier gas : Nagas30mL,/min
Hagas30mL/min
Air gas 300 mL/min
Mode ; Splitless mode
Oven temp. ; 60 °C (1 min) > 5 °C /min > 170 °C (1 min)
Injector temp. ; 220 °C
Detector temp. } 220 °C
Detector ; FID

(Zh) #5H7

ABE 14T, AUE=E B% dA 6 F T SASAEAAM, 2 F A4 (©, 2, 4 6 F) &=
appearance, flavor, taste, texture & #%3 54 £ XZ3HY (Table 4). BEAIE4E
gk dE 7|Ed FEAAE B AP U ATy AFFEI g 10 o=
ol FAHT AFE AAY dERE FU)dte 7C oA AR Caciocavallo cheese & 7]
o] 30 & T A2 FXE FH AN an, A4z "Hoix gA sto AALY wWIE AT
L = ‘3}95.'4 Zk Alge ois) 2 3] HgHEo R o|Fojgon 9 HY (11 s ai}, O dg
3] ZAst)) & AR&ste HrlekR o

¢ Jdm

Table 4. Sensory attributes, definitions and physical standards

Atrributes Written definitions and physical standards

Appearance

Yellowness Color of butter

Dryness Water absorbed by or released from the product

Flavor

Butric An aromatic that is sour and cheesy

Cooked flavor Flavor associated with boiled milk

Peanut The non-specific nutlike flavors that are characteristic
of several different nuts, e.g. peanuts, hazelnuts, pecans,
almonds

Bean sprouts Sovbean fishy

Taste

Salty The fundamental taste sensation of which sodium
chloride is typical

Bitterness A chemical-like taste. The fundamental taste
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sensation of which caeine and quinine are typical

Astringency A mouth-drying and harsh sensation. The complex of
drying, puckering and shrinking sensations in the
lower cavity causing contraction of the body tissues
After taste Degree of residual mouth coating after expectoration of
the sample
Texture
Hardness The force required to bite the sample(first bite)
Springiness Degree or rate at which the sample returns to its

original size/shape after partial
tongue and palate

compression between

(2) 714 Y =22 A7} Maribo cheese?] ©] 3813 24

Uh A% € Starter : FA A2A2E i cHUGZ Add LA8T Y S §
E ASFA AASHI Qe E2890 T A H(Holstein-Friesian)Fol A A4td 99 &4-8
AALHFE Fd Axo) ALY THTAN14~015%). FAANZS AlER=29  Starteri
FD-DVS FLORA DANICA(CHR. HANSEN Co. Denmark Lactococcus  lactis  subsp.
cremoris, Lactococcus lactis subsp. diacetylactis, Leuconostoc mesenteroides subsp. cremoris)
£ 057, 30%7 47 As 10%84 EAFE 32CTE YA §F FHFshx, 32T A pH
47~48°] 2 W7A wWjFste WF HAEA AR

(b AdA2A
Table 5. Formulation of Experimental Maribo cheese supplemented with Chitosan Powder.
Con. | CHM 0.2%" | CHM 0.5%% | NCM 0.2%® | NCM 0.5%"
Raw Milk 30kg 30kg 30kg 30kg 30kg
Starter Culture 200mL 200mL 200mL 200mL 200mL
Cacly g 4g 4g ig 4g
Rennet 3.4mL 3.4mL 3.4mL 3.4mL 3.4mL
Curd weight 8.,000g 7,934g 7,260g 7,934g 7,2960g
Chitosan Powder Og 16g 40g 16¢g 40g

L CHM 02% : curd used was treated with 0.2% powdered chitosan for maribo cheese
# CHM 05% : curd used was treated with 0.5% powdered chitosan for maribo cheese
# NCM 0.29% : curd used was (reated with 0.2% nano-powdered chitosan for maribo cheese
% NCM 0.5% : curd used was treated with 0.5% nano-—powdered chitosan for maribe cheese
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Raw milk (T.A 0.14% ) Standardization.
Pasteurization at 63C, 30min. Cioling at 32°C and setting in vat
Starter culture inoculation Flora Dinica(l.O%) and CaCl2(0.02%),50min
Add Rennet(20time diluition,IQmL/IOOkg) 30min
Cutting by cheese hﬁfe(l%m), standing for 3 min
Agitation at 3¢2 T, for 15min
1st Whey Drainage (309 of raw imilk), Add of hot water(80C) 20%
Heating to 38°C, for 15min

Agitation at Bgﬂc, for 50min
2nd Whey iDrajnag,re(all)
Standing ii vat, bmin
Agitatiin Curd
Salting, supplemented {5% salt of curd weight

Add Chitosan Powder
(CH 0.2%, CH 0.5%, NC 0.2%, NC 0.5%)
}

Molding, Pre—pressing by 273 times weight of cheese for 30min
)

Pressing by 6 times weight of cheese for overnight
|
Pre-ripening, surface forming, 4, 73% R/, 7days
Ripening, 14T, 90~95% R/H, 3 months

Fig 3. Procedure for Maribo cheese manufacture supplemented with chitosan powder.

(&) pH &3

pHE 475 SAWF L LdHox Ag¥ Hda(saline)dt A=E 219 v&
(saline:cheese=20 ml : 10 g)Z E M4 tubed] Po] TA7|(M. Zipperer GmbH, Etzenbach,
Germany)2 FHUl$X 20,000rpmoZ 2837 ¥2F 3 pH meter (Istek Model 720p, Korea)

=

g A3l 94r|zhdr 243
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(vhH AT &4
P AEE AEE A d(saline)dt X =] HAFL A AT AEE 219 HERE SHE FE
o ¥o] F#4d7|(M. Zipperer GmbH, Etzenbach, Germany)E AF&3le] 20T A A&z
20000 rpme &2 283t L 3 9HE, 43t Richardson(1983)¢] < wzt 107 34
¥ 05% Sodium azide7} #7FE MRS agar B A| & ©]-83}9 standard plate countd &2 37T
of Al 48A17F wlF F AR colony 47} 3030070 vEG AL A3t Ag gt

(v}) s4dF TEA24LIHE FH
 EAF T84 "U‘ﬁ}'{]’g(Water Soluble Nitrogen WSN)&] AAIZ<Q W3l X
2mLE ¥3 4 ¥ #2FE HAAF F 4TS Hull(1947)¢9] Wdo= Ao, A
23§29 HAFL Tyrosine(Sigmarh) & EFEAE 3o 2F FHF #iF2
At} (v=0.787 x, R2=0.999)

(Ah) 4% AGAd=E 54

» A EE 2M Phosphoric acid®} 209 Trichloroacetic acidZ® Solutione.®2 &te] 50 mlLel &4
AR 20 g& A3 FET EFE U £eidls 40 mL DWE 4353 EEA TR
3 % 50 mL¥ Whatman NO 1. JHA 2 oA oL, I 50 mLe AFFEE 27|21
2-thiobarbituric acid(DW<¢te] 0.005 M) 50 mLE #H7lesth. FRE AXS 2 EFES
bAoA 1547+ A2 EE A3 F Vis-Spectro photometer (Model 20D+, MilM/T Roy,
USA)g o] &3le] 234 spectronic —20D+2.3 530nmolA EF =& 2489 (Vernon 5,
1970).

(eh) %4 % Total Phenolic acid &3
Al g9 EA3+E Total Phenolic acid 32 Shetty, K 5(1995)¢] ¥y L 43 &4
o} X 2ARE g9 SFF 0mlE ¥ $ 2859 sy 10,000mpmel A 1087 AR S
F 2o AAgE A AHEEAT. ol oW A ImLe %% ethanol Iml, FHFF
SmLE &3t 3 50%(v/v) Folin-Ciocalteu reagent 0.5mLE FHE 35 583t WA g}, 2851 5%
NazCOslmL % @izﬂ- 6083 & Atk Wk ¥ spectrophotometers ©]-8-3te] 725 nmol
A EREE gt} gallic acidE EFEEE o] &3ty F H=IHEY o2 SAHI A

(A1) £4% DPPH g &A% &
Al& 9] DPPH HZ 4£A% L2 stable radical?l DPPH (2,2-diphenylpicrylhydrazyl)el 3t
Algel F98E SArt oego €3E 60uM DPPH 3mLet A 250uE EFE
7Tz 1027 HX ¢ #F 525 nmolA FREE SA%UY =7+ A8 §9% F
%o oS E& AMEEH, ‘4—4 2 & o]&3%t¢ DPPH #Z 4 A5 EA&T .
DPPH &4z 4£A%F = (1 - A8 T4 /=7 F35) = 100

B}
T
&
‘5‘
'L.
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g AU TAA RS UMARL 24 8Fxle] X=E 90x15mm petri dishel 715
A& A BE FoodScanTM{(FoodScan dairy analyzer, Denmark)-3 o]-&3t&] #]
W ogild SRsg dx FuPRE3(Total Solid)S A 3G

ZhH @4 2 A

DR fE AL AFE 2457 93] Deeth 54 WHE ARSI LH, oln GCY =3
2 Table 2 ¢ Zow, o EANUHE Z}Aﬂfﬂ Aty oS3 Zrh 2411 9 HEE jd, &
g4 ?—-l‘“?‘u]‘—]' 192 g o 74 08 mL & Y3, FE9d= & F 2 A2t 5 W54
ot AlE 1 g & test tube ol ¥ 1, sodium sulfate 2.5 g, ethyl ether 5 mL, 4N H;SO, 0.1mL
€ A E o] 1% F¢ vortex mixer ¥ 2 AlZF F9F WA E . o] &9 hexane 5 mL
L Efem 1 B F9F vortex mixer 3t 1,200 rpm A 5 7 AXEF 3t Small
glass chromatography column (ID : 5mm, length @ 15cm) o glass wool & Y1 234 <&
Zul}l 1 g & ¥e & dE A 292 small glass chromatography column o] E#FAth
Hexane-diethyl ether (1:1 v/v) 5 mL € Ho o] AL 2 3] W&t EEA FvyE
AZANF & test tube ol 4 6% formic acid in isopropylether 1 mL & #7} 85t} oA
2000 xg 2 5 E3F 9AE7 st 2 A=9L Eppendorf tube o] ¥3eH, o]l F 1 7L
sl GC = £4] st BE AR 482 3 3 vy AA T

i o

(B}) M5
 MEE 4T o AFE A)2F Hunter 424 (Minolta CT-310, Tokyo, Japan) & A48t
e AxE YehlE L-value (lightness), 24 AT E YehJ & a-value (redness), =&
AEE YEJE b-value (yellowness) & AT HE 10 3 §5E8 A3 oo AME-g
¥+ A (standard plate) 2] L, a, b < ZF7} 98.07, 0.18, 1.57 o]t}

() 24 HAA
: Maribo cheese ¢ Z7|& A& 15 cm x ¥°] 15 cm & #H8 Y. 4P A Texture
analyzer ( TMS-Pro, Food Technology Co., VA, USA) & A}&3t9] Table 1 3 L =43}
dix A¥F FPerw, A% (hardness), 584 (cohesiveness), ¥ A (springiness), A
(gumminess), % 34 (chewiness) € probe (50 mm diameter) & o] &8t &4 & ¢

(8h) #5H7}
P ARE AT, AdFk 95% oA 6 Y T sA48HA, 2 38 (0,1, 2, 3,45 6
) o2 ASFAE HAAFET. BEAALE 4T AEL JEd BeHAE & A U
SdAE AT JEFe 4 10 3= oo FHYG ARE A AE G-I 27
3] 7C oA A& Maribo cheese & #o] 30 ¥ F9F Ao A& 5 AAH oM,
74z} "olA @A e ZHAle wEE Ao EPg. A4S 7 APoE (I=Uas] 3}
t}, =R Foln}, 7=dl&3] Z3Ir}h) & AMg-ete HrletAh
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. 7] 934 =9 7|EA &% TEE AT 5249
(1) FZ I E =39 FH7} Caciocavallo cheese?] #AFGRAF 7HL 9 55 43

(1) Medical score, paw thickness
#E2Y =49 v~ DBAL/JY type Ibovine E&Al2 rlZRd FAlste] FFEAE /F
LI, = |

3 2
3 5 #3489 X8 A9 Methotrexate(0.3 g/kg), Caciocavallo X Z(1 g/kg), ¥FUE Y
@ A7} Caciocavallo (=22 Fojsda B FxE 1853 EoF B gy}

.l

(Wb BaEsty 24
: Ao 28 Ade] H3 REAAL 10% XELALA 2 AXE 1438 8 F, 5%
EDTAZ 23344 & Ax FdetdAd 24417 F smmFAS AHo= wiEr o F A4
hematoxylin® eosin®.2 @4% 7 AxHAr| AL 7 #Es490
|8 &4

(o) 1A%
49 28 A WFe AR 1 FAS 3R Bet gL PHOE P

ST
o EFA(HAzTaFE ABAFA/ Mz F5A)

*H| AR ¢=(CIAZ 5] HZFA/LCIAZF 4]

2. A 27404 x= (2012)
7h 716 A A = A AF 7164 249 24 R AF
(1) E4(EFEs 82F4) FEAE 19% E494 44

(7h 493 A"
QEH 9 EBER: G438 59 Yoz A3dd AHAlol=s %_‘—

Z(Rgl, Rbl)o] 177 AAmAlo| =2 F7}lale] ZA o] &3

M3l7] g8 wA Y]
& e wEe A o

A=

@ A Wy AFFEAAANA A F AR TAEY JF B FF(2014) F Al
4. 3-55. A xAte|= A HHY

@ E+=E2 : Ginsenoside 195 (PPT 6%, PPD 13%. Sigma A <)

@ ¥-4]7]17] :UPLC
(D Column: UPLC BEH Shield RP 18(1.7um, 2.1><100mm)

(@ Column Temp: 40T, Injection Vol: 3ul
(3) Mobile phase: A: DW, B: Acetonitrile
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Table

(‘—H

@
b

©p

@@

(<h

6. Condition of UPLC analysis about mobile phase

Time (min) A (%) B (%) Flow rate (mL/min)

0 85 15 0.6

0.5 85 15 0.6

12 70 30 0.6

16 60 40 0.6

23 40 60 0.6

25 10 90 0.6
255 10 a0 0.6

26 85 15 0.6
265 85 15 0.6

—.Detector: UV 203nm

EATA AXE AT 34 FEARE 2 T A4 & FEFAYE A E ?:}Eé‘ H]
@ 54 9 5x: ALAFY T WL 0|88 1E TAH €488 ¢ Ao X
i AAxAle|lE Fo] HuE FE2HE 22 B4
Vital Few-X(2 8 A &)

¥8 A9 M (White ginseng), T4t (red ginseng) / 49 H9d g2E (vZ, F
o F =4)

48 B4 EH=7 &5 AA o] Hola & &% F7H &9 &= A
o] Faste BEHAE ’él‘i— F& 7

t

F& 81 e R AELE FF Aluste 4R — dge R F A(HEFD
F2 75 4489 &9 v&o] oA FEAI AAA FArSHETL BEHR]| 4]

g, FEEoF & S0 BotA A fH2 — dEed 29 W 2AsH A

FE 2R 257 5E€7F FE 52 UL EUL HE 8 7 £ Ao $% A

= E8As

FE AIZE AZHo] @01 ATE BEE #80 2o FEAR F& 2ok

FZ& 3 AeE F& &5 iHsty 44

T4 AAxmAlel= AE Tl

D AA A= PAH=

Zdﬂlh—-*}"ll:—t B4 EE Aoz FIAAAE AAE vdsd AL dAEEE AXY o

Al =

7 B FF ZAEC AAHEAN EF57 &0l FHE AW A4 EdE2 A

Z Y& 7Ie4dE 7HAY. 53, Res, CK, F: A& 7% ¥ A2z Yeyz v
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Ginsenaoside - R: [ R, | Rs

PPT type Sugar series -H Sugarseries
PPD type -H Sugar series Sugarseries
Rb, o > Y  cereesazanes .
Rg; > F v

. _‘. \ J "." 6

Protopanaxatriol (PPT)

Protopanaxadiol (PPD)

Figure 4. Metabolism pathway of ginsencsides

@ 4 AA Aol AE Wy =AY
T4 AA Aol =] A BHLS F 47HA= 37] Table 73 2o

Table 7. Conversion methods of ginsenosides

B i o B

A o|& H7tHbg, Abstet s71E =10 oto o#o

Aoj o3t Zta-E e, Bolets, Attt SR RN EE RY2 | geam lagd oze

Z0j&8 S cfchza‘non. epimerization gte2 Z=|

O HSS T
. ART} 28 0| Bi 8 EcfoT=
@710] 2 c;'cliz_gtion.epimerization ﬂ%iﬂ%*%"f £8, "
?t“i"%o 2 7t MENE Jpr S8 022, =
- Heged
B-glucosidase
P EHE(Inversion) —
= x27) AF0|2] HE|7F 2k 10 A,
FZEQX(retention) — S0/Ho2 X200 &2
24, OEE0 55 A gtalo 2 dte Zof MEIM M2 Mol B4 p

BEEE] ue iy
DUROMEOIS
(FZ0L Az FUM )
@ 0g== gelgt =4
{glucosidase) 08

=o/3 & Fop (N ) M2

RMIZR: R, Bacillus sp, EEAE |2 57/ LRUAM ZelE NZH| Bt

ATER: @32, LEAE U2 30|, A8 FAH / Eaof 22l AlZiol 22, Ho| #80] U8
o] & 53] Rgd3& el 9% Foi=E(E3f)d A3 ®el FAYHH CK, F2= &4 =
g @ AF WP Bo] FHE 7 A" AoE dEFYy. s A4 1 AR
Z1#eN A= o) 2714 HPE ol &35to Re3, CKS} F29 FF& ol A¥d 53k
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o) B4E A 43 AAsAoH A spec

Table 8. A list of selected enzymes for enzymatic conversion test of ginsenosides

No. enzyme name category origin gpkinum, somittions
pH temp. (TC)
1 Ceremix 6XMG B-glucanase Bacillus Humicola 5 hb
2 Pectinex Ultra SP-L pectinase Aspergillusaculeatus 45 35
3 Viscozyme L B-glucanase | Aspergillusaculeatus 5 50
4 Celluclast 1.5 FH cellulase Trichodermareesei 5 55
5 Novozym 33095 pectinase Aspergillusniger 5 55
6 Cytolase PCL5 pectinase Aspergillusniger 4 55
7 Multifec Pectinase FE pectinase Aspergillusniger 4 45
8 Rapidase CBOMAX pectinase Aspergillusniger 4 45
9 Rapidase SMART pectinase Aspergillusniger 4 45
10 | Rapidase SMART CLEAR pectinase Aspergillusniger 4 45
11 Addzyme BGP B-glucosidase Aspergillusniger L5} 55
12 SumyzymeAC cellulase Aspergillusniger 4 55
13 Sumyzyme SPC cellulase Aspergillusniger 4 50
14 Rohament CL cellulase Trichodermareesei 5 o5
R4 AE Z2AL FEE 10brixZE autoclaved| A 80T olA 308 Adsle] 9bd I F
7} BAE 1% 52 A7 sle] 55T A a4 wes MPsiygc)
W FAArto)lE T4 HAEE 3 4 FE HH3 49
EA AEE AT 54 $5 FHI AP S TR EE FEE 10brixE AV 243 Zo] &
23 Fo] Ed ABE 55CHN ABtFon B2 FBASE 0THA 1027 AsaTh

A=Al 54 A8 WEAZF A2 47

&

& &4 AHA aAFG 79

BA AEE YT B4 719 AYA] EFXE HE3E7] 93 Cytolase®}t Sumyzyme ACS 10:0,
9:1, 55, 1:9, 0:10¢] ¥ &= 4¥S AP

@) Aol o33 B3 x4 AL AT 4F
Abo] &1k Z3(o]3t 714 AF) 2AL TH ddE FEE brix E 2T F 50% T4
ALg o] g3l pHE 20 25 30, 40202 243l 48 AP3Er. dExT9 pHE 48082
H {74 AE 2= C, MEH AL 143 DY =2 IP
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D A =70 44& N 4%

b A4 =23 =4 2 89 £4
AA 71¢2 B9ad RS Y5ty 20 & a%x EHES 97 94 &7 Fig. 54
L AL 71ELR sa AA 24 82 7S 1A} H4 AL AA3|E AU

% Process :

Activation | { Adsorption | | Washing Elution I | Regeneration

+G3H =d o0 KEYE dF (mg/g), DEE HY, HZ52

= £ 153 =g =g

T E 9| AMEf Loading ¥ =2| pH, 2A}2F 1184
Resin & g S H 2 55 2 HE (HP, SP, HPMG)
=S A Loading &, ®MZ= =8 HE
201 8% FEALE 3 25 7= 20 U
=5 F=g ZE
22| =4 SElE sl EE

HElS PT/PDHEEE

Figure 5. Process flow and considered factors of purification

& AA =4 43
AY W A% Ase 3 dEd F&29, fr)4 d8(], 23, T4 ARGAAH| 3,
AAE 9% resine Diaion HP-20(styrene, high porous type synthetic adscrbent) %t}

AR A= 37] Figure 654 20}

Ad = \Wet vol. 80
sorptlior 10 bl'i"ﬁ
Washing 20 % EtOH 3df==

Elution 05 % EtOH 3df=%=

Regeneration DW

Figure 6. Process flow of ginseng extract purification
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(#F) T4l £4 AF € /714 A& A9 Pilot scale A4t 33 A3
@D Scale-up (&) AdAA 43
@ Ay : F4e] Fo9 uEg 7302 Fu|sd whgr] 10000 250LE A7
T 70% AEES EA F4 49 1082 HUslY =& diEF 10brixE 253 FEL 6
A4 33 F 18X FE&& X gt ol =& 70CHTE Lab scaledt= th2A 34
Y58 HduoE Agjoy FELEE lab scale B} 10T =4 AL} olf+ 9E9
Fol] BolAHA BEZQ dd2go] Hold # vz EEF BAF Ao,

-

@ Scale-up (#7143 A% AdY 4F

) AHYH : 100L 487 T4 dEE FEE(10Brix) 0L 9L F E4E H/s
dv}l. E4 #FHE Cytolase PCL5$} Sumyzyme ACE E¥ sl Al&3loy, 49 & 7
4 %2 0.75%, Aavs 2= 55T, pHE 50% TA4HS o|48la 402 HFuch A4 9
LA L Q-M4ATez AFPsPgoey 4 EFAS FAPL 2= PToz 1087 AASA
1=

U

_a

(2) gol=d9 AHfE EF A= 2 5
golmzd wARE EF HJAE #AAE7] Ys SEM (Scanning Electron Microscope,
HITACHI S-4700, Tokyo, Japan)2.& ZA 831, UXrgFUE £49 237 B FAHE
93] Ultrasonication with tapered probe (VCX 750, Sonics & materials, inc., Newtown, NJ,
USA)® F2AZ1 F Particle analyzer (DelsaTMNano, Beckman Coulterlne., Fullerton,CA,
USA)e. 2 ZA39r)

. 71548 43 42 A=9 F2 7EE A o|55F 14
(1) 34 £3& 29 A7l Asiago cheese?] 9|3 3t3 54 2@ A5 H7]

(7h ¢+ ¥ Starter
DA X ZRAEZE YhHe FAA ALZ 584 AR v SANGFLREFTEAS A
AHSE I JE E28¢ =X oH(Holstein-Friesian)Z A 3Y 58 AHLHFE 39 A=
o A& U HTANN.14~0.15%). ofrlet X =€] Starter= FD-DVS ABT-5 (Lactobacillus
acidophilus, Bifidobacteria, and Streptococcus salivarius subsp. thermophilus; Chr. Hansen
A/S, Hersholm, Denmark)E 9+ 100LE 2.5g2 HE3N A
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() AlddA
Table 9. Formulation of Experimental Asiago cheese supplemented with Red Ginseng

Powder.
PRGAC PRGAC PRGAC NRGAC NRGAC NRGAC
Con. 1 2 3) 4) 5) 6
0.1% 0.3% 0.5% 0.1% 0.3% 0.5%
Raw Milk 100kg 100kg 100kg 100kg 100kg 100kg 100kg
Starter Culture 2.5g 2.5g 2.5g 2.5g 2.5g 2.5g 2bg
Cacl2 20mL 20mL 20mL 20mL 20mL 20mL 20mL
Rennet 18mL 19mL 19mL 18mlL 19mL 19mL 19ml.
Curd weight 10,000 9,990g 9,970 9,950g 9,990g 9,970g 9,.950g
Red Gi
R Og 10g 30¢ 50g 10g 30g 50g
Powder
RGEAC RGEAC RGEAC RGHAC RGHAC RGHAC
Con. 7 8 9 10) 11 12)
0.1% 0.3% 0.5% 0.1% 0.3% 0.5%
Raw Milk 100kg 100kg 100kg 100kg 100kg 100kg 100kg
Starter Culture 2.5¢ 2.5g 2.5¢g 2.5¢ 2.5g 2.5¢ 25¢g
Cacl2 20mL 20mL 20mlL 20mL 20mlL. 20mlL 20mL
Rennet 19mlL 19mL 19mL 18mlL 19mL 19mL 19ml.
Curd weight 10,000¢ 9,990g 9,970g 9,950g 9,990g 9,970g 9.950g
Red Ginseng
Og 10g 30g g 10g 30g 50g
Powder

D PRGAC 0.1% : curd used was treated with 0.1% powdered red Ginseng for Asiago cheese

8 PRGAC 0.3% : curd used was treated with 0.3% powdered red Ginseng for Asiago cheese

F PRGAC 0.5% : curd used was treated with 0.5% powdered red Ginseng for Asiago cheese

4 NRGAC 0.1% ! curd used was treated with 0,1% nano-powdered red Ginseng for Asiago cheese

8 NRGAC 0.8% : curd used was treated with 0.3% powdered red Ginseng for Asiago cheese

8 NRGAC 0.5% @ curd used was treated with 0.5% powdered red Ginseng for Asiago cheese

7 RGEAC 0.1% : curd used was treated with 0.1% EtOH extraction-powdered red Ginseng for Asiago cheese

® RGEACO.3% : curd used was treated with 0.3% EtOH extraction—powdered red Ginseng for Asiago cheese

¥ RGEAC 0.5% : curd used was treated with 0.5% EtOH extraction-powdered red Ginseng for Asiago cheese

10 RGHAC 0.1% © curd used was treated with 0,1% enzymatic conversion—powdered red Ginseng for Asiago cheese
19 RGHAC 0.2% : curd used was treated with 0.2% enzymatic conversion-powdered red Ginseng for Asiago cheese

18 RGHAC 0.5% : curd used was treated with 0,5% enzymatic conversion-powdered red Ginseng for Asiago cheese

(th) A=FA
FAE A7t oNofnA =] AZFH 49
Raw milk (T.A 0.14%, 100L) Standardization.

)
Pasteurization at 63T, 30min. Cooling at 35 and setting in vat
)
Starter culture inoculation ABT-5 (2.5g) and CaCla(20mL.},50min
)
Add Rennet(20time dilution,19mL/100kg) 30min
)

Cutting by cheese knife(375mm), standing for 3 min
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Agitation at 3¢5°C, for 10min
1% Heating to ilOI’C, for 20min
Agitation at 4i0°C, for 20min
2™ Heating to i14°c, for 20min
Agitation at 4i1°C, for 30min

Standing in vat, 20min
Whey Driinage(a]l)
Agitatiin Curd
Add Red Girfseng Powder
Molding, Pre-pressing by 273 t%nes weight of cheese for 30min

Pressing by 6 times weight of cheese for overnight

i
Salting {20% Brine(pH5.275.4, 10T) 2hrs }
i
Pre-ripening, surface forming, 4C, 73% R/H, 7days
Ripening, 14, 90795% R/H, 6 months

Fig 7. Procedure for Asiago cheese manufacture supplemented with red Ginseng powder.

() pH &3
pHE Ads SA4AWYG S48 WHezE A4y A Y(saline)®t A=Z 2119 1S (saline
:cheese=20 ml : 10 g)2 & tubeo] ¥o] T ZA7)(M. Zipperer GmbH, Etzenbach,Germany)
2 Hd&E 20,000rpmoz 287 2% t}8 pll meter (Istek Model 720p,Korea)E& Al-&3}
of dA77EE FH AT

(mh %‘l’ﬁ
AlgE 1 g & 2% Sodium citrate 9 mL & 713 1,500 rpm olA 1 ¥3F 32 s 3 dF 44
o Az 4’-‘43]—04 MRS agar o] B E3H=E5F (Bromophenol blue, BPB) & 0.002% #7}3}
o 37T oA 48 A7t wjg3ted FAH colony € AZ39 CFU(colony forming unit)/ml Z
Ve, £ 3 3 EHE S AASY HTgeE Yellth. MRS agar & MRS broth
5.5%, Agar 1.572.0%, BPB 0.00170.002% E8ste Aoy, EHAHTE 0.85%
NaCl 52 Al83t9t.

g
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(vh) 4% 834434 FEE &
Az A% WSN2 HAEQ ¥sleE A= H0gd /S 20mLE ¥32 &4 € #4838 4
A T O AE9S Hull(1947)e] wyoez FFslgow, d43FEe AFL Tyrosine
(Sigmarh)S HEEZRZ 3o BE F4HI BATAELE Ao AEFIAY (y=0787 x,
R2=0.999)

(A} €A% Total Phenolic acid &3
A 29 #38= Total Phenolic acid %S Shetty, K $5(1995)¢] W& <l&3e =435t
NZANE g F7F g Y& F 285 #2359 10,000rpmel A 1087 ARG &
dojzl 12}79@1 £ A#d At ol Aol AN ImL 95% ethanol Iml, 55 SmL
g &3 % 50%(v/v) Folin-Ciocalteu reagent 0.5mLE FHEFF 5871 w3}, gz
NaeC()slrri g HET F 60E0 ¥ Aok 9§ ¥ spectrophotometers o] 83t 725 nm°1]
A EAxE AT gallic acidE HEEEAR 0]L3 & WM=diEe doz &A%}

(¢h) £4% DPPH =tz 2A% &3
A& ¢ DPPH ﬂ-E]%_} A7 %€ stable radical?l DPPH (2,2-diphenylpicrylhydrazyl)el] tf &
Alge #dHE g}, o gL £38¥ 60uM DPPH 3mLét A4 2/0uUE E38 F
37CE2FZ 10—-—{1' Wxg & 525 nmol A FF=E gr) =S A §49 4%
&2 AgEES ARREIH, ¢ 4& ©]§3te DPPH E}El% 2A & A&
DPPH #dgd 24 % (%) = (1 - A8Y F3=/ U= %E) * 100

(A) U E ¥4

ARYROEE F¥, 28D (Kieldahl FH)e] Y™, ol AOAC gl met B4 stsic
(Zh) A=

A= 4T o A4" AZEE Hunter 4214 (Minolta CT-310, Tokyo, Japan) & Ap&39]

ge AnE YeEhE L-value (lightness), 24 ARE YENW T a value (redness), =&4

AEE UEY = b-value (yellowness) & A+ H=ZE 10 3] g8 SAHSYUC. ojd AREgH

¥&F WA (standard plate) ¢ L, a, b 2 Z+z} 98.07, 0.18, 1.57 <]}

(7 =4 A
Asiago cheese 9 7] A& 15 cm x 9] 15 cm & 084t B4 AANS Texture analyzer
( TMS-Pro, Food Technology Co., VA, USA) & A}l8-3t¢] Table 10 I 22 zAdo)A A
¥ dtden, A= (hardness), & A (cohesiveness), &84 (springiness), & & (gumminess),
234 (chewiness) < probe (50 mm diameter) & o] &3t 2R3}
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Table 10. Operating conditions employed for texture analysis using the texture analyzer

(TMS Pro)
Load cell ;100N
Cross—-head speed ; B em/min
Chart recorder speed ;10 cnymin
Cross-head speed : chart s[5y
recorder speed
Sample area ;1.5 cm?2
Sample size ; Cube 15 cm x15 cm
Per cent compression y 25 % compression
Stored at room temperature for 30 min before
Test temperature H )
analysis

(b)) &5 H7t
ARE 14T, AEx 95% A 4 A9 T S439AN, d 9 337 (0,1, 2,3, 42) 22
A5AAE AASATG. #BSHAIE AT AL 7)€ AFHAIE & Ao UeE 5E9
|Edstn AEFe dgtdAd 10 32 o]Fojzg. AEE AAE IrEE #E7)8te 7T
oA A A3 Asiago cheese & #o] 30 ¥ Tt A2 Wx3 5 AAstgoy, zZtz dol
A GA 9 BAALY B E HAHoR FHTh HPL 7 AYPoE (1=v73d] 3t} 4=HF
ojv}, 7=t]&3] Z3h) & AM&-3t Hrks A

_>.:.

(2) Folmsl FE£5 B F7l Appenzella cheese?] 0]333 4 4 #%5 H7}

7h €f ¢ Starter

TA A2AZ2E Afire £H1A BAZ 584 At e cHNFJURLESFTEASFAA AL
%83 g E289 =g X ¢HHolstein-Friesian)Z A 39 Z-f ﬂ/}i%-ﬁ’-ﬁ 2 A=z
AR89 THTAQ.14~-0.15%). ofslA e x| == KAZU 1 (Lactococcus lactis subsp. lactis, Lac.
lactis subsp. cremoris, Lac. lactis subsp. lactis biovar. diacetylactis, and Lactobacillus
helveticus; Danisco Culture Co., Denmark)®} FD-DVS FLORA-DANICA (Lac. lactis subsp.
cremoris, Lac. lactis subsp. diacetylactis, Lac lactis subsp. lactis, and Leuconostoc
mesenteroides subsp. cremoris; Chr. Hansen A/S, Denmark)?] DVSE 217t 1118 &3]
A 100L3F 2.5g(Z+7t 1.26g)S HEFs4 .

rshisi'
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b ARLA

Table 11. Formulation of Experimental Appenzeller cheese supplemented with Lycopene

Powder.
Con. LPAC 1.0%" | LPAC 2.0%% | LPAC 3.0%¥ | LPAC 4.0%*
Raw Milk 100kg 100kg 100kg 100kg 100kg
Starter Culture 2.5g 2.5g 2.5g 2.5g 2.5g
Cacl 20mL 20mL 20mL 20mL 20mL
Rennet 19mlL. 19ml. 19ml. 19mlL. 19mL.
Curd weight 10,000g 9,000g 9,800g 9,700g 9,600g
Red Gi
TIREnE 0g 100g 200g 300g A00g
Powder

Y LPAC 1.0% : curd used was treated with 1.0% powdered Lycopene for Appenzeller cheese

8 LPAC 2.0% : curd used was treated with 2.0% powdered Lycopene for Appenzeller cheese
 1PAC 3.0% : curd used was treated with 2,0% powdered Lycopene for Appenzsller cheese
4 LPAC 4.0% : curd used was treated with 4,0% powdered Lycopene for Appenzeller cheesge

(h A=zTA

23
dolzd ETAE A7t HAAAX = A=2FTH £

Raw milk(100L) - Standardization.

(T.A 0.14%5, add tap water(10%) of raw milk)

N
N

Pasteurization at 63C,30min. Cooling at 32C and setting in vat

Starter culture(1.526) inoculation Flora Danica:KAZU 1

=1(1.25¢):1(1.25g) and add CaCly(20mL), 40min

4

Add Rennet, (19mL/100kg, 20time dilution), 35min

4

Cutting by cheese knife(5mm), standing for 3 min

\
\

Agitation at 327C, for 20 min

1% Whey Drainage (10% of raw milk), Add of hot water (10%, 72C)

)
Heating to 38
i

, for 30 min

Agitation at 38°C, for 60 min

\

2" Whey Drainage (To dip out the curd)

\

Agitation Curd

\

Add Lycopene powder

!
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Molding
&
1** Pressing (Press by 15kg weight for 30 min)
904 _5% Pressing (Press by 35ke weight and overnight)
i
Salting {20% Brine (pH 52754, 10T) 2 hrs }
i
Pre ripening, Surface 4T, 73% R/H, 7days
Ripening, 14, 90795% R/H, 6 months
Fig 8. Procedure for Appenzeller cheese manufacture supplemented with Lycopene
powder.

(g}) pH &34
pHE Hds SAHIA 54 Pz A3 A (saline)d} A=E 2:19 H]&(saline
:cheese=20 ml : 10 g)& EH & tubeo] Ho] TAZ|(M. Zipperer GmbIH, Etzenbach,
Germany)Z Fdl£X% 20,000rpme 2 287 w2 E 1S pH meter (Istek Model 720p,
Korea)& AM8-3te] 4477182 SH A

(mhH FATETF 53
AgE A A Ao(saline)d) A= HAFHAA AT ARE 2119 HEE 248§ FE
do] #A7|(M. Zipperer GmbH, Etzenbach, Germany)E AFE3te 20T a4 FAEH=EQ
20,000 rpme 2 287 dF@& 333 9HE, 3319 Richardson(1983)¢] ¥l uiz} 107 514
% BCP agar(EIKEN CHEMICAL CO., LTD. Tochigi, Japan) ®]A|& ©]&3&}ly standard plate
countH 2.2 37CoA 24A17F vl & AAE colony 57 30~3007) HS = ved AL A
g ate] At

(Wh) 4% F8A44L30TE 54
229 =A4F WSNe FAHQ g A= 50g9 T7T S %2 24 % TdsE 44
o 5 IS NE Hull(1947)9] gRlez AFgsgoy, d4sgt=9 AL Tyrosine (Sigmath)
S BEEAE 3o EF F43 ZATHE o] AHESAT (y=0.787 x, R2=0.999)

(Ah) s4% A 54

2bef ;2= 2M Phosphoric acid$} 20% Trichloroacetic acidE Solution©. 2 3¢ 50 mLol]l £4] A
5 20 g A3 FE28 EFEY dF £@Ee 40 mL DW= Al EEoiA T&3 i
1 % 50 mLE Whatman NO 1. S #A 2 #4g thg, 739 50 mLE AFFRE &7)|3
2-thiobarbituric acid(DW<erell 0.005 M) 50 mLE FH7IsIY. REE AAsz 2 SHEL
ot oA 15A)17HES A2 =E FA§ ¥ Vis—Spectro photometer (Model 20D+, MilM/T Roy,
USA)E o]&3te Ax} ML spectronic -20D+2 2 530nmolA FFEE ZAHFET (Vernon
=, 1970).
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(eh) 4% DPPH #o# &A% &3
Al® ¢ DPPH E}E]% 427 F€ stable radical?l DPPH (2,2-diphenylpicrylhydrazyl)¢ll o 3k
Alge] @49 g}, ogrgd gs)¥ 60uM DPPH 3mL¢t 2349 25008 £33 F
7 C 2Tz 10-.-:Zl WA 3 525 nmolA FHEE SATY YRS AR §93 FY%
%] ARHES AR, &9 A& o83 DPPH #HZ &4 T& &dt
DPPH #dZ 24 % (%) = (1 - ARy FF= / 2T %%E) * 100

() duHdE £4
FAEGLS AR FAANZY IPAAEL 4 85 AZE 90+15mm petri dishdl 715 A&
F 279 A= A28 FoodScanTM(FoodScan dairy analyzer, Denmark)& °l-8:3he] A, &
wA, FEEE, 95, F 23 §F(Total Solid)& 333

(ZhH @4 3 At
G f2 A AFE BA457] 98 Deeth 59 WHES A& eH, ol GCo 4L
Table 2 9 Zow, o] ENYYP L Z}H]fﬂ Ag3td os-H %E} 24:11 9] H| &R 8o, &4
dFu} 192 g o FFF 08 mL & ¥3i, FEIHd=E AL F 2 AT T FA}HAT A
5 1 g & test tube ° i1, sodlum sulfate 2.5 g, ethyl ether 5 mL, 4N H;S04 0.1lmL &
A2 ¥o] 18 F<¢ vortex mixer ¥ 2 A|ZF F¢b AEHTE o] £ hexane 5 mL &
T3 1  F< vortex mixer 3o 1,200 rpm A 5 B3 9427 stg o}l Small glass
chromatography column (ID : 5mm, length : 15cm) o glass wool & ¥2 B34 <4Frv ]
lg € ¥2 & 9507 £95 Sma]l glass chromatography column ¢ E&Fu}.
Hexane-diethyl ether (1:1 v/v) 5 mL & Fof o] #AEL 2 3 gtE P, B84 EFVUYE
AZAZL F, test tube ol &7 6% formic acid in isopropylether 1 mL € 7} 3lglv}. oA
S 2000 xg 2 5 B3 948" st o A4F4S Eppendorf tube o] ¥3lon, o F 1 2L
& Flgd GC = &4 st RE Alg9 AL 3 3 & HAs9T

h A%
E 4T o A#AE AEE Hunter 4214 (Minolta CT-310, Tokyo, Japan) & Al&3ly

AEE Y e L-value (lightness), 24 AL=E JENE a value (redness), =34
E YeEhf= b-value (yellowness) & A& E2 10 8 §H8 =439 oo ALLF
¥ YAF (standard plate) ] L, a, b <2 22} 98.07, 0.18, 1.57 o|3it}.

>

Moo

4
Eh
4

(b 24 #HA
Appenzella cheese ¢] Z7]1E AE 15 cm x 9| 15 cm & F8)5tHth EAFGAIE Texture
analyzer ( TMSPro, Food Technology Co., VA, USA) & Al-83t9 Table 1 3 Z< =713}
g 4d¥ F9ew, A% (hardness), T4 (cohesiveness), ©#A (springiness), FZA
(gumminess), % 314 (chewiness) & probe (50 mm diameter) € ©|&3%9 A Y.
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() #5H7}
ABEE 14T, AEE 5% A4 6 ME 5 sA43HA, 9 714 (0,1,2, 3 45 6 F)
o2 BEAANE HAASETY. BEAAE A4 WAL 7E BERAAE & Fdo] dE F
d9 AlFdsta AFFsH g 10 o2 o] FoFH AIRE AAE “FEEER ¥
of 7C oA AFg Appenzella cheese & Ao 30 & T A2 B3 H AA}HLH,
Ztzt ol @A sle] ALY W E HAFoE Pt A¥L 7 APoE (1=t s}
th, 4=RFo|t}, 7=t3] Z3rt) & A8 FrlslH

. 7l5d 438 A= 7164 e MHE AF FELT
(1) 24 &) addEF 1E S A8 FEAY

7hH A%, FEE, ¥ 53
#Fd49 9 229 DBA/L] "2 8 FIA #EHE A28, 72 159 ARH ¥4
(34 4Rk d, 34 UxiEd, &4 d&s F&=, 34 72l ) g8 3Bz
dAA #4E9 T4 A=E BFsHAUL

() #dg As
#4Y L€ DBA/L] vi$-£8 3HBUZ dAM 49 4L aeI #4dd Ay 4
I} FAY.

(h 29 &4
49 8N A8 Aoz Fudx N29e 9 2YHQ.

CIRLESER
e 2A RN 9% AWAGS YRL W) 94 F aFsdm #3H M 9F L A
#3 $ol FHL T AFE by

() B35
49 FEA NS ARG 1 FAS A% HeR Be P02 WFATE F4sA.

(2) dolz¥l F=E8 Y9 FAJ Appenzeller cheese?] % ZH2HE Asto AT F
E49

b AF F
Ad5EL High fat diet2 453+ A% F Appenzeller cheese (Control)9} ErFlE FE2EE 1,
2, 3, 4% #A713 Appenzeller cheeseE HH AlAH &L AF S71F SAHIFEH.

() 8% Z2d2HE 54

F ZY2HE, Triglyceride (TG), high density lipoprotein-cholesterol (HDL-C) < Fuji
Photo Film Co., Ltd. (Kanagawa—ken, Japan)®%H Y2 total cholesterol-Pll, TG-PII, and
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HDL-C-P 9 ¢8te] 235}t low density lipoprotein—cholesterol (LDL-C)& t& A&
Tl Axket o
LDL-C content= total cholesterol content — (HDL-C content + TG/5)

(o) 7 AZFoA ZH=HE £A
vt AR 24 A4 2 2 2HEL Folch 59 Wi & v F&890). 7k3 AAdqA
o] 4 A3 F FHY2HEL Fuji Photo Film Co., Ltd. (Kanagawa-ken, Japan)®%§ 4
< TCHO-PI and TG-PI o 93 AU

3. A 3344 =(2013)
7t 7184 44 A& A
1) 84F% 25143 44

(7)) AE HAE AA

7 B o) T (2006, 2008)¢F AHEE F(1997)9] 9Jshd EF4e Fo FEHESQ A xAte|re
279 E%L Table 128 k. AAxAloluE: AdHo2E G AFHY Je nEA)
vj A (glycoside) Bl Ho] EAet=d], ] F AFAFEAAANAN 449 FHAXEE A
A3l ZAAEe ALY VAR R ®EVEA HE AAxAle] =& Rg, Rby, Rgsel 3
ZFolH, o|EL F=E WHYr|s A3, ddF, €34T g 59 25S R =3 24
of Fu%H T UAT gdFo] ik oAU AER FHE AYA £3EF7F 4
g 255 & JehE A=A EE Compound K(¢] 8 CK)$F Feolth o]E¢] F£43% &%
< 9 3y, ARA 4 FA2M ToF AT AHAS @AY FHa g

Table 12. Major functionality of ginsenosides

& A Aol = H T8 RY¥
Res T3 AZA ARERHA), FALHE A 24, 23 §3, 4%
+H 9A, F9F
Rby WY 7|5 2%, F9F, 92, §LEGL
Mot Rg: 7199 AH, FRAE 43
ginsenoside RE 5= oA
Re DNAS$} RNA #4
Rc A dadYgN F2 ¢ SdA7 g435
Res BAEGABAA, I A, 2% SF A, FAFRAY, A7
AH &
: 71999 AAdEs, FLEA], ¥, s 2EHAZHE FHE T
ginlilrrllggide . ML KB
Rhy B B4, GAFE Aol A, ¥ 3 84, AA4A 2{ A7
Rk; e 24
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Rgs A7t A5A@ oA, s 84
Compound K | 8¢t 84, & 3= 84, & 3AEF, 954 28 A=
Fa FTEAXE THYA, THNE = AT dAUA 85

(1) AA|mAte|= Aged mE 4% TAE FAR

ELEO FHEE 23 e ofT HE TR A AgFFIL &olF AEA
A=A EES @) #FFsta 7] HEolth &, & 79 54 &5 48 &a4¥
HEFEEE AFSV] A ALRA A=Al =9 FFE wole TRE MEsidof &
o FHATF7IH(FELAF&B)AAE 7€ =8 R 5324 7€ o83t WA xAolE @
FHAge wE B2FH FHE FJAIDE Fig. 99 2o] 74U
T4 45(EY == 24 FHhEFH AEA IA=A|=Q CK, Fy Rge, Rhy, Rgs® #3F
o] =L AAGHE WHET Y= 2A FZE2 — AA — 7714 B AA(B-glucosidase)
HElg T JAAxAE &89 AAFE AXoF e & + UMUTh FEAET7|HEAME
BAIA S vgez 33 AAE AYsto AA AAAlolE FF £4L T8 F4 controld
AA s R

Figure 9. A blueprint of enzymatically modified ginseng manufacturing process

(th) 254 A xAle|l= 2] 74 43
ALZAL AA=ALES 7% B 85E 7IELE sto 471X 2F§o = o FAHRE



g AY3=F AA FHE dAsAT. A HA TF(group 1) protopanaxatriol(PPT) 2
protopanaxadiol(PPD)2] 71 8.4 %%l Rgi, Rbi 23 F83 #7145 & FA Aol =
2 Rgs® AR, F HA IF(group 2)& AA:=APe|=e] HF AF 4EQ Fo8 CK
2 AP M 1A 1F(group 3)&= PPT AE F Rgid E%9] H XX T T4+ ZA
Aol AE #A] F dAAe] 48 Rey, Rs AR wHo=2 AAFSFHY viA ez
vl WA 25 (group 412 EAFA Yol £EFH 9t F AAxAll=R A

AA g FHL 7] Table 137 2t}

Table 13. Self control standards of ginsenosides in enzymatically modified ginseng

QA=A E F5H T3 #3(mg/g)
Rg; + Rb; + Rgs =30
F; + CK =10
Rgz + Rhy =4
% F A Aol = =200

@) E2EF BEFH 473
PAGE AT FEF BAFY AXFH wAY HE 222 Bdz el UL A
A FRAEE A e, o9 LHE RAHL,

(7h 17 TR = HA T
B dAFoA Adeaz s 4N AFE FHALE = 2 S5FEHE B3 TAS F
Ax FAAZAH S FAAFE A=GAAA 28 AMEHE FAEE Jdew 2
AT 13 FRES FAH dAE FE AL o9 Fig. 10 € Table 149 #4, 122 A
A 34 oA T 95 F2 2 F2ES IFELE U 47 uE FA,
A E T AEA AAAlol=iz o] B (o]} “rr7]’1‘l A F AA, == EL AZE B
e ARA FAxAlo]l=2e] AZ(e]d EL FAE) F A - JAE FF - BEEI=E

=l gl

ok
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Figure 10. Manufacturing process of enzymatically modified ginseng concentrate powder

{1st version)

Table 14. Each optimal condition per process of enzymatically modified ginseng concentrate

powder manufacture

24 oA oA 54 24 A5 T EELES
485 54 - FZ 2 H & 70 30
- EEEE = 30%, oSS 70%
4 97 g 4% 2z o = ]
22 |mzuoas =R o0
3, A94, AdeN e é
’ ’ B2 315(3)) 3
ad A 43
ga | TEE U PR A | AAGEEE £A9 205 3
ALX U9 B =9 — 209%°l g2 : X9 18l <)
— 8(OB% TS F9) 4H]Z o)
<] H 3
P E_{gS, Rg2, Rh1¢] p
Hge 29, A 7H(br) 5
&2 =5 Sumyzyme AC +
Cytolase PCL5
84 F%5(% 1.
5a AT |F2 CKY @% =9, F=ie 555°C/4
el o
==/ pH (Ahe mae H3 SHZA)
A zHbr) 8
(D) 12 A 74 a84 &4 Ui
132 A9 %‘;g 1 oxg FAEA ATL AT 5 Q= FLHQA YA HATa]
gate] Fig. 112 AT wel 2AATF7| 7 AFA(SANERGd U)ol BLATAES



d HES AxF F Y& J JAE FREAECIS AFAE) §FE SFANIAT. AXAHES
T 2 %] J1EE 4V Table 1194 AJ AA 4 o] goE Jsivh E=F AE 4
+ F vY FAMxAC|= 7F (Rgy, Rby, Rgs(S), Rgz, Rhy, Compound K, Fg)e] ©F& 234
T 97 F ARG UPLC E4¥ez Aoy, & AMxAel=s §$FL AZ7FAET
A(2004)8] A 3. AANFHEE V& € 73 2. 94AF oAIEEY (1) QPR BI(ZAL
¥J @) 9 TEE g SASAT F AARAIE §%F B4 AAGF FPLS oF
Fig. 307 #r}.

| ZTHEFAEE=s5TS HA G 7.0 ‘
100ml 54T st g5 A

EX 357 L 50mlE 71510
73471414 70~-80CZ F 1A 7HE =2,
FE2E2 378 7 o35 AA F 72 A5t

Pl g )

d oA 2 ¥ RIS L 1I0mE |
& gsjo] 250mI ¥ A2)]

g dFez @ s5E02g0 SXRTEE
293 gL S A L5 FEL AA

2

L= H= 50mE 21 3734704
36 T=Z 3023t 718 5to] 24 F o H= A A

FAFE2105 TolA 202 AxA 7|2
A AlolHel A 302 A9 F £ A2 2o}
ot &Aof ule} F A AvAle|= FF2 3

B A=A = (mg/g) = (A-B)/S

—A-EFIREREE 5 Az FE EeH239 2 A (mg)
—.B:-$%o= @ {9l £&k~3 9] T4 (mg)
—.5: A4 AA4F @

Figure 11. Total ginsenosides analysis method in ginseng products

(th 22 F4= dA %4
17} 44 FA2=2 F4£FHEE AT A5 F wGHUE CK, F.& A3357] #3ry T4
AAgerE RASGY, A4 #d ARAT EHE Az 3o 15 24 FA0A 2714
o APRE FE 5+ UM
A WAZ, Fig. 12014 &4 98 FEES 54 Af & A48 H49 AA A9 F45&
E Ul HGRAA Aol B0 B4 A Al HZAE H3AN g o] 54 A
Aol EEllel g g o= F e AL € F AU o AL EF AL AEFY F
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F 489 CK4 Fod F&& ¥ FoE JdYEnz 298 o749 F49 &M F®
— 438 — AA ¢o& AYsHd A& F€ — A4 - ELFABOR WHIRHEG £
Rz:% Rhid #&% & o ®o|7] #l3td #7144 A FHE & — #H7)458 — A4
X FAR FE — AA - {008 FACLE FARGD o5 o] FA £ME WAE
o H|(FE)R M ALl = B B AR GEAH AEE AT £ d& B ohF 2E
E W wFs] ARA AN A= & H FFA7E AR Y€ Aol gadgdt

T @AZ, Fig. 139 Q4=alel=2] A8 3L 29d AEA ALRU(CK, Fy, Rge, Rhi, Regy)
E& Rgit Riyol 84 AMEsEe J4E RAE ATHE 3 {714 2 Bt AHE § A
Aozx REFHELE ¢ = Uk 22 E FAALY key pointE AT Rl #F Fdl
£ % CK9% Fe8 Z8%=2 A% Rd §F S W4 @ dYgATARE A48 £ 24
2184} H]EJ AN 20070 298 53 UEA A5EE A% A S 4R G4
Fig. 131 o] FAW Fi32 & Bacillus sppdA A% F-glucosidases A7t F pH
604 ZHolM 75T 2 124]315¢ 7Hd 8le] wig-27]9 Rby, Rhy el A 2] &34 AAS
o Rd#] §%¥¢] moldvs AFG HRIANY. <18 HES F2= 3o EEH o|A7AAHY
T4 £MF AA F A AE SAF 18 7169 F& — A 1A ALAAJRIFH
U 53) — f704t £ 27 £ HRCK, F: 44 E3)02 AT

WINEH K22 ot MM LMO|E =HE : Bacillus sp. G2l P-glucosidase 0|2

sgo AL A HIE[T |
PPD: Rb1, Rb2, Az, Rd
SEHZT 1007316200000 PPT. Re, Rgl, Rg2
e l HHs shx=o Bacillus sp. F2) P-glucosidase [ Girts.enusuide Rd ! ?;‘é":’:’: BHiD
(2 4%) (75°C. 12 hr, pH 60) (30 260/ &)
pPD: Rb1, Rz, Re, Rl |
PPT: Re, Rgl, Rgl

Figure 12. Main reference information about Rd contents increase in ginseng products

A71st @i 271A AdAE gt 221F dA$ FAE=E Fig 2% 2 7€ FA0A
AA FA) EFEY QANE /714 AP 22 B2 J§ dA ] AL F1EG FANHNH,
A zeo] 719 13 E: AF 9AY AL [-glucosidase W42 {3 =19 pH 608 =
oA BT 1220F¢ 71’2 Asfeh e €734 RS 9% A= =4
& 53 Ak AR/ A FAs,
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l + F!r CK
Rb1, Rb2, Re, Rd iz e | ey gNERELS
! NG, 1, Sumyzyme AC Dry ] -E-g'
Rgi] Rgl = Cg,rtnl-agse PCLS
e e Prver
75°C, 12hr, pHE.O) "
Re, Rb2 3. Ro3,Ra2, |
=< Rd2 HEH40% 1) Rh1
w7t BE -

Figure 13. Mamufacturing process of enzymatically modified ginseng concentrate powder
2nd version)

(2} 24 4AEH E&4 B4 %43
TR 23 4AQR 4A FHAA AALG #7143 Ee B4 A &4 94 9 524 AR
94 18 #7h7 582 ARA AH XA E(CK, F, Rg,, Rh)Y T& ST E&4904
SotRz] #AStd Fig 134 FAEUE FRET7HR d74(F94E4Fd 790 A A F
HE5Fd AEZ AT F AF ] ARHYE §F2 14 44 T AF 49 w28
Hes FA3FAh

() E2F4eaE99 qF P (Plant scale)

(7h A4F4 FF A4 (Plant scale) EH|

DO o FAHPlant scale) A8 € 45 FH|
FAAT7| B X = Lab scale 292 T8 FHE AL 344539 A= T EEH A
7tA] #7189 Plant scale® scale-upe 3te] FAY % 408 F49 B34S E2TE
YEdastz4d s
fFA4 dujes 24 2 {74 A= FHY 59 sEsiegd FTRA7)EE UHAA
(FelnlzAe HaE o g8y (Folu|aAL getg St HeloMrd B AG
JEHES F2 JMAAE 7o HAFE B B4AF ¢ 23%d gE2RE {47 2dS
UEAqUE 7led #4722 Bidtz 3 o8d HdelEe F&7|(Extrator), $57]
{Evaparator), &% ({column), ] %7)(Fermentor), 282 #5327](Spray dryen)@th.
A8 F£9)E Table 159 && Alge] mel AAHAY, R QEE Lab scale A4S 7
8 AEY HH 9 204 #H o e FAERY FHde (FojrIAe MeE &3
o] o] AW Y= Evl& T
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Table 15. Raw material preparation for mass production of enzymatically modified ginseng

concentrate powder

45 45 54 95  %F
" FZ 70%
ZA0aH) W 30% 100kg
324 2,100kg
o ¢S 218 2500ke 4,600kg
AA 5 F2 2 AA e AME 10,000kg(10t)
Sumyzyme AC T 1l.4kg
Cytolase PCL5 0.1kg
TA4HCitric acid) Tkg
Filter pad o FA] ALE 307
HP-20 resin AA & resin 500kg

@ HFAAH(Plant scale) FHAH7NE &

¢ FMEA E42 %3 plant scale AAHEA A AMA A
FMEA< Failure mode and effects analysisZA] tZFA4 Ao Aite] EA7F 9L =gt 8
AR EEAN FAY 24 JFEAolztn vt F U FPAE FHEA ALREHE
FE 2 AA g 24 €l AdEH= A& HEr] $% JIHew 44, 34, #2
HE 5 7 REd AT ZEAEE AFH o2 Ayl 9% sloin, 2 53 5= &4
A FEHE AF AL Z271GAd AP AASY] A8 Bz &8t itk
AAEAS 277 A gFAd T EAVE TARE | AAxAtel =g dFdAE E£A
7t s 7] fEo) AAEA Zd EARFIA] Aol dRFALE BEHo|n A glo] A
337 98] FMEA ¥4-& 33594

==
AE

7

Table 16. Potential dangers analysis of mass production of enzymatically modified ginseng
concentrate powder using FMEA

BE/A% AAE 14%FY 3o FAH 9% 49914 HA993= 4y Jux
TAAH =2/ HA AWz =¥ AFEAE MEF AA AFE vEF 40
a8 & g4 FTAEE Tl EEA A vESE HA4kA] &7 36
4 &0 & ALEY gk g =/7 5 L5 =/ FF g 32
4 27 WAEF WAE 134 24 AZFHy "ETF 27 A8 ¥4 216
A ) e §F 2 F F2,CK¥ 3} FHRAF A3 A BT Al EHO A FEAY| A
EAUAE/40 vg 0 F AAEAEA A8 A3A W] A=Y2E 3y 48
*E Elo] mA(ATH w2- A a4 % Elo]m] 4] A=A 5
&85 057 TAAGEA A WA FAFAAA A4 30
LEAN BARE) TAAGEA AP EL 25y SEAEE JdiF 72
o 3} i e JEEY B4 A3 ot 18
w2t Elo] mAHAIZH WS E A =¥ Elol™ A A= 5
LA AF(RE) P2 HAEA TRAEY a4 L=HAEE fdizx 16
A8 AZEHE o8 2 44 84 2ERAs AAA FHA #7148 24 30
] 21 (HP-20) #A &4 vy AALA A 249 #HA A #HA &4 FHvd 84
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#H A Spec WA AE T4r T &7 AA 74 33 36
d4 % AlEd gspeg EAAF AAA A #7149 34 15
A 13 4 guEF 3 | AEd g5 EAAF A AA A T4 34 42
24 A BWiER 2 % | AFEd sgvg 2AAFE A g A= iE 44 42
3% Ginsenoside2&4v] | AlXd savgd 2EAH APA A #7148 24 42
EAXEF gexd off AAsE 524 2F 284877 9% 112
AT EAFYANE o F Ll e AA+g 24 2. F AL B2 o] & 63
ErEE 2284 A EsEE dxptyg 2 /7§ vA= B4 B 82 56
22884 oy A8 74 &9 L= 2:AEE Hdnd 40
FAA7E 0 5eR) | 4728 AxwA ARLF A71F A=Y XE Fi) 42
aiutew 2P A3 wEAE Ad FAAG 445 284977 ¢l & 120
223A FA qm FA2AHEF A mp Soag 12

Hamgtss == -
3% E8¢ FgkEE B a5} 644 7 24 10
AHELEAN THEEF 2553 BF A vlm LEIAEE Hdi3 27
e xAzAE | A28F AZERA R <=8 ¢4 A R HorgE 20
Wh-2-pH EAAE @ALA pHH ¥ =3 pH ¥ g 24 =3 80
. F714 pH 23 o F Reg3@& 3 ) pHYE] =3 pH ¥ & %23 =3 112
T Etel | AH(AZH Rg3§ s 5 =3 Efeln| 4] A= 24
+ged o9 AEE At BEEs &85 IMYeFEr] 240 g 84
7142 HE U $Feg AEE As YH A e A 244 F7] g5 ug 84
Hx gya 44 AEFE Ast ARE A8AY Hxag 40
o 3 FELA TH 2F/ o BEEY R A ag 15
2 FEA 4 2 F Brix ®a} 24 ZF=A nFH =7 34 AA 120
Spray dry LEAA 2RA(LE) A4 g4 24 2R BFA LEAEE HdEdrF 24
=F g7 1% A4 B2 24 =3 A 7 A= 6

E pAses FHad8L

Pareto chart® 3 $380%2 F483 998 A4 a49¢0e=
#e) g1 Aol A gt 87148 FRAFEE U4l

=N
T F AR O 2o €47 BESE F23% #AA
gelxojo gFANS 4&3A A9 5 Ao
-Nol: 98 49 =7 YA E <
-No2: 34 559 3d=4 &4
-No3: 84 &A= A3
-Nod: +7]4t pH 24 .5
-Nob: &4 F+
-No6: BZ Y ¥ +& 249
-No7: = §8°04¢ 2.9
~No8: AAL #H7A A Asl

dZFAALS FPs7] A AHAn) 2 98 aFn F
871A 8912 HAZ 9 double checkZ

T4 diE &<lo] FasAA R, 4719
A3t @AZA4te] £A7F Q=F st

B 5434 55 394N A
FMEAE 53 =29 FA S8 AEL2 dzA4d 5 A= EA-0l7] gie F7)H e
2 #Eda gEHor AAHE AFe FAo] 7Yy EFES FY F oH £88 F
BAD = Y.

@3 olag #HAYME d5F o
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Table 17. Managerial standards for mass production of enzymatically modified ginseng
concentrate powder

;ii’g# <10 | oru | A | asenin | O f;}‘] wi;i}”
%%ijﬁﬂ 10 £10 | Brix ‘i]a; 13)/shift Cth‘jcé‘;l;ee f;xl cij“: at;ii_)n
Eiif;‘ 250unit/h | Unit/h jf:l ELEN Ry f;] nEAT A%
M R Y e e Y N
54 3% | Aspergillis | - ﬁg xA | Yuoz f;” EE}

2;2: < 1.0% % | & | 18644 | BHa% ;ﬁl dfzed i
I o | s [1mean | waay | S8 | adeed wa

() d A (Plant scale) A3 34

@ ) ZFAAH(Plant scale) 373 £4 2 =24 43
et 2ol dFALe Ah), 95, FHBYVNES £9 g8 Fo EFFHoE §42%4 5F
B it E9sisich A4 A4 FA $AE Lab. scale 238 53 g¢93 ¥A4d=E A
gstdoen FAH 212 tbE ¥ Table 187 23kt

Table 18. Each condition per mass production process of enzymatically modified ginseng
concentrate powder

34 e Ag 4w
98 59 4 A9 100kg
27 : 5% e 17 2 S ol o
22 F¥ [22e= 9 AT gl T

z7 | =4 :60C, 647 2% #F miOOOkg
Zz94 : 284y 34 2% {aw

OHII
w
24
bt
=)
e

off
A

10Brix& ExZ 58
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AR resin 500L 9
HP-20 resin 843 | —» 9%% & 1000L T
— AAF 2,000L £
AA 5% % Loading 530L Loading

o A 10,000ke(1t) F¢
ae e — 20% oJgkE 5000kg(0.50)F Y

& dA 05% ol g3 20,000kg(2t) 5

50% FH4d &9 66kg 9 — pH 212 EF.
ug 27 - BT, 5AIT
509 724t €9 03kg F9 — pH 3622 F37.
f4& F9%F : DWase(Sumyzyme AC 95%,
24 A3 Cytolase PCL5 324)E £4 A3AA AA Hyo
15%9 FFTHE T4
R4 2843 90C o E 10min7t 71¢
WA B33 Z (Spray drying), disc type(d] 3ol
disc7t 28 38lo o|71 A5 944 A28 ELsH
Az

vyvyy

vy

£zgo] =g

Tas

> AAFFRH(FYT FE) L5 @ 180718T
> B fE &% :90795T
(AR FEgo] Tz €% 1 90T)
> Disc JAEE : 10,000rpm
> EgsiEe Ax A8 F=E 13Brix A%9.

Q) nFe2ie AABRAY 24 A7 e AE

7h A4gA=
n e qoln4as WAL ALEEY gSAYdE AP

() Ay

O vZHe F=
") 7+e] GulE solvent mixture(chloroform : methanol = 2:1)€ ¥ 3 homogenizer® ¢} 23t
homogenization¥t}. aspirator®2 filtering ¥ % separatory funnel® 371t} filter paper$ ¢l
Yol ¢l AL solvent mixture(chloroform : methanol = 2:1) 30mLE % ©] washing 3=
% filtering 3 A separatory funnel® &3t} 0.88% KCl 156mLE FH7lsla EF4E 49 F
9] 10%E 73t separate funnel® AFE HAF o] 71X E wWlAA shaking$t}. FFoz ¢
He EEE d7A s F, lower lay(chloroform %)€ sodium sulfate anhydrous
(NasSOg)ell BFA|A F7]d] &t} Round flaskE evaporatore] 333}, evaporatordl] A &
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| & A|As A, N; flushing sPEA Em& A3 AAST 40T B#AFHUA AZZ2 AL
A}

@ LipaseZ ©]-83% XAl o "o AE A=
F&8 v7Zod lkgd FHE 113089 HEZ TG olFAAe] AAdE w870
i 2% 55TCE FAAY. #8589 227 55T =23H 5879 IAAFE
600rpmo. 2 HHetAA A5 5% (w/w)dl 3] F38= Novozyme TR-IM(Novo Nordick,
Denmark) B4 & #H7lste] dEd 28 o] 99% =He A H7ZA A#dwg& s
At

@ y-oryzanol ¥4
dAFo] AEHAE test tubed] ¥, chloroform& 713 F A|ER/A 0.171.0g2 94
3 ZAL ARFA £Yo0] B3R oW 0.451um membrane filter2 o33t HY, o] &
4g 315 nmol A spectrometerE ©|£-3ld FHE=E SAINHAT FHE Fol 08& ded
0.8 oldt7t € W7A SH3PTt. 24D F4E FE FRAF (1n'*E)IB8EEH
—oryzanol ¥HFE& A4sLA T

@ Policosanol(EZ# ZAs) 2 pytosterol(F o] EAHE) g3 £4

o] E A8 Z(phytosterol) ¥ Z# A= (policosanol) 44 98 100mL round flaskol
internal standard (5-a-cholestan in chloroform lmg/mL)$ #l8 %1, chloroformg Y&
a3 £v)%t}. 1.0g 7189 5% pyrogallol ethanol solution 2mLS 7138ty & EB|Fx,
o ErL 20mLES 2olFAt}. Hot platedl A 71g8|F £ HHAA 50% KOHEY 1mE
He % 6B 39t} o] £9994 DW 50mLE 7}8hat 250mL 9] separate funnel® 271
% 50mL¥9 diethyl etherE 713 187 £&59 FAu). FFHE A separate funnelol
50mL diethyl ether& 7}8ti & £&7F H9 §55E A separate funnelZ2 &7tk ©]
g 22 £ AE2RE B 831 979 20mLe] FHFE 715l EE F EXE A
Agt}. Diethylether®$ 40T o]dld A ¢ES 9. 247 9AS chloroform &
Zt Aol 3 AFsle] =& D EEES AAT F 9439E chloroform = ZF Aol
F TMS A& AREste FERES Al7|Z EHAIERE AR Y. GC A4 84
phytosterol, policosanol2 ¥ 5F 9] rctention timed W w3l FA A}

GCE o]43 EX x=#dL Table 199 2.

Table 19. Condition of GC analysis

Part Condition
Injector 320°C, split (50:1)
Column SAC™-5CapillaryColum,30m % 0.25mm id, % 0.25um
Carrier gas He (1.0 mlL/min)
Oven temp. 280°C (2min) — 3°C/min — 310°C (25min)
Detector temp. 330°C
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® dretE 77X (Short Path Distillation, SPD)E ©] €3 Au@4 &2 553y

nAeds wANdeAH EFERE HY vle ] AlE(y-oryzanol), o] E 28 E(phytosterol),
Z 8 s A = (policosanol) ¢ Aa A B3 dLE2€HE E& syl 93] laboratory wiped
film molecular distillation(SPD) #AFA(KDL-1, GmbH UIC, Germany)& Al&3t¢lc}t, dv=5F
ZA 2] A= oil bathZ 7FEEHO olFAALE FFHJYD o] Aol &5 oo 2E e 4
Y EZ S FHACE ol &3td Z288 + UM FF 2= IAFTE 0.0Imbarel A 120T
~160CH 3, 0.Imbardl A+ 140C ~220C How, 1.0mbardlA = 160C™240TC2 ZHAqA &
At G HFFRA HF-9 roller wiper? £X%% 450rpm ©| itk HdE dde2EE &
%3l7] Y8 347 25 60CE #X3A vFZeddEe 28 g WAzHo 75d
FY7 €L F ImL/min®] X2 AZSta A7 AN 44 &8 F5& AASA
th £ LA 2E(FHE)) AHFHEAFTFE)S 474 A8 E4d ARE3A

Tigure 14, Short path distillation(SPD) equipment
(5) Red ¥H=25H AHTA £4 A7+ A%

7h AEA=
Red Fft 2 elAlel MPOBE %8t v & & A8 & AP

) Ay

@ LipaseE o|&3% Al o Be g A=
Red palm2 ¥ lkg# FAHE 113089 HEZEZ E£3}8te o|FAAo HAXE vkE7]d
Wi 2x2E 55T FAsHAt. 89 227 55T 223H Bg7 9 AFE
600rpme 2 nHLEHA AR 9 5% (w/w)el F|F3+= Novozyme TR-IM(Novo Nordick,
Denmark) E4E 713ty oo AF o] 99% == AA7LA A@EE A3
=3

@ Tocotrienols(EZ E & AL isomer) 2244
Tocotrienol 4% £ AA = AOCCSY #HHe] uizl AlgPsH . 100mL round flaskel]
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internal standard(5-a-cholestan in chloroform lmg/mL)& ¥ #] 23, chloroformS Ed¥1
FH| g}, 1g 7189 5% pyrogallol ethanol solution 2mL-& 718l & EEo|Fx, gL
20mL-& 2o|F% ). Hot platedl A 74E8iFn L AHo)A 50% KOHEY ImLE ¥& &,
5 AT, o] &YX DW 50mLE 73t 250mLe] separate funnel® 715 50mlLe]
diethyl etherE 713 137 89 FUth §FFE THAl separate funnelel 50mL diethyl
etherZ 7]'5]'_' Z 27t 99 FE25E vlA] separate funnel®2 SF T} o =3} F Alx
& EF gstil 97)d 20mLY F/TE 7Ietd £ F & 32 AASGY. 547 o
W& nhexane 02 Z Aol F A3 £E L ExEE AAT F F 9L 10mL A&
EZg 232 &7]3 n-hexane £+ chloroforme 2 F A7l A-E F tocopherolsS 4 A=
2 ARgetadh

Chloroform2.2 AL33-& A%, ImLE F 39 chloroform& A3 ¥ n-hexane lmlL-<
Ho] B4 Al&3l¢tt. HPLC chromatogram”d el Al £2 8 tocotrienolstE EF 9] retention
timed} B ®3o FAIFA. tocotrienols®] HFHE H3AM a-, B-, v, 6- tocotrienol EEF
€ Zt7Zk Gppm, 10ppm, 20ppm, 30ppm, 50ppm, 100ppme| ¥ =2 3o 4% HPLC
chromatogram9—] peak WA E 7|FELE {ocotriencl °|AF A9 FFL 3. HPLCE 9]
2% 74 =78& 317] Table 203 2o}

o ml

Table 20. Condition of HPLC analysis

Part Condition
Injector Rheodyne (Rohnert Park,CA) injector with a 100ul  sample loop
Column Cosmosild column (250 *4 .6mm i.d)
Mobile phase n-hexane : 2-propanol (89.5 : 0.5v/v)
Fluorescence Detector excitation :298nm/ emission :325nm
Flow 1.2mL/min

@ B-carotene % 24

Carotene &% ¥4 & MPOB test method p2.3:2004 sampling of palm oil and palm oil
products, MPOB test method p2.3:2004 preparation of test samples ¥<&& ¥4 Heoz B
e APFon AFYYLE 374 2. A% 0.15¢g2 25mL volumetric flaskel & &3]
Mg F AH &5 3mLY 2,2,4-trimethylpentane (iso-octane)E o] ¢ & FA|A7A
2,2,4-trimethylpentane(iso—octane) 2. & A 838} 5t}. spectrophotometers ©] £3589 446nm
M FHEE SAHFAY. d=Fedy FALe FHA 3 vE S4B AR
et 454 A ele] SHY R U AE F FFE #o] 7MF L HAEE VFELE
AbFte] 02~08 MYE 9A E=F HA3 A F A g3yt

Al4H4]: B-carotene(me/kg)=[(25 X F&A=(Ab) X 10,000)/(X & #(g) X 2610)] X 3] uj<s
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w719 2 944 A= FA EE AT ol 4

1) golZA FZ2E fAfeE 22DL F7 Queso Blanco A =9] o]383 EA 9
e

7hH 9+
ZA H2AZEL A8s &4 A2 589 2AEA Y SAUTARESTEALS A A AL
S5 3 g E2AES ZE X eHHolstein-Friesian) oA 3Q #F-43 AXHY4E Fd A2
A28 THTA0.14~0.15%).

(W) EnfEias o4 &5

@ Oil in water (O/W) §3t9 A=
B a7 Fa713¢ 5 EFATYoNA AFLLE BEvlE FEES MCT 1:9 ¥€=Z 500
rpm 22 3 A|Zt ®HH5lY Whantman No. 4 BHE AMS-3l9 oifste] FAHEAR A3
t}. S EA HLBFol 1499 #3141 Tween 602 1.0% H7lsiz HE2EZAQ] 30% MDE
ZAEAI 1:99] v]&E2 E3549 homogenizer (WiseMix™ HGISA, Daihan Scientific,
Seoul, Korea)Z ©]-&3}a] 10,000 rpmol A 3 B3t #2 3l /34L Azs 4

Q@ EFAZE )47 gy mAfe T A=
HA A0 AE3} {39E spray dryer (Eyela spray dryer SD-1000, Eyela, Tokyo,
Japan)d] it e T2 sEth EFdE79 L2 in temperature 170T, out
temperature 85C, ¥4 F2 400ml/hr 2 A3 A

(th golzd FEF vAHRE ELLS FH7F Queso Blanco cheese?] AZFA 1
Raw milk (T.A 0.14% ) Standardization.
{P/F: 121}
1
Pasteurization at 83C, 10min.
1
add 1.5% Citric acid
1
Whey Drainage
}
Salting (1.0%/curd)
}
Add Microencapsulated Tomato Extract Powder(MTEP)
(0.05%, 0.1%, 0.15%, 0.2%)
1
Pressing, bhrs
il
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Drying surface, 4T, 12hrs
I

Packing
Fig 3. Procedure for Queso Blanco cheese manufacture supplemented with MTEP .

(2h) ol=d FF &4
Az &9 golzd TF AL & GA A=ZvtEaHY (HPLCO)E o83ty AlfHUT
HPCL Al%¢ Az AAHL v 2t #oladll FE2&F vAfe 225 F7HE Queso
Blanco A& 2g& %E}z:aﬂ] 33 254 40 M2 TSI, 2 EEEY oEE ;@A (4:3)
40 mt F7pete] 308 T 25T A vt 4TS B F sF Yo A oEE -
AF (4:3) 40 mb F7rsle 1583 &9 AHIE & F FEFAE BT B2 AEdd
10% NaCl €9 10mL¢} 33 S5 15mLE A7t F 253 A E 583 APt 2 ¥
$E3EE 99 Y FF st #4321 mLd AFEste] HPLC € 02 wm BB =Z A3 F9
A BE AME35lH Y. HPLCE Agilent Technologies (1200 series Clara, CA, USA)E AH4-314

I, AFAL 5um, 46 mm X 250mm (Sunfire™C18, WaterLtd. Ireland)& A}g-stgoH &7
£ UVE AM83t3t. HPLC £4 =312 953 g o]F §vlE acetonitrile, N-butanol,
methyl chloride®] ©lF4&4E AHE 3Ad. AEE 20 ul FYIAZL, |54y S=E& 2
mL/mine|™, UV £ 472 nmellA a3t o549 Wil= Table 2137 2o, A=
standard o] ZH 9 retention timed AHE A5 A B3] AL

l

Table 21. Condition of HPLC analysis about mobile pahse.

Time(min) Acetonitrile(%) N-butanol(%) Methy! chloride (%)
10 69.3 29.7 1.0
20 67.2 28.8 40
40 61.6 26.4 12.0
50 49.0 21.0 30.0
60 69.3 29.7 1.0

(vh) &4 fF= AEAt

G4 f8 AWl AFE 24387 93] Deeth 59 WS Algstg o, on GCY =L
Table 2 ¢} #om, o] EAWNHS Z}/ﬂ]fﬂ Avgsd o7 Z_J_"jr. 24:1 9] H| &= Y, &84
dFVY 192 g ol 77 08 mL € Y2, ¥z AL F 2 AL T ARG Al
H 1g £ test tube ol ¥, sodJum sulfate 2.5 g, ethyl ether 5 mL, 4N H:SQ; 0.1lmL =
A2 o] 18 FoF vortex mixer & 2 A7 B¢ WASHT. o] €99 hexane 5 mL <
E3telil 1 £ Z9 vortex mixer 3te] 1,200 rpm oA 5 &3} °J’}J.l‘i-1"4 3t c}t. Small glass
chromatography column (ID : 5mm, length : 15cm) | glass wool & @i 2384 4Fv
lg & 28 F wt=90]7 £9L small glass chromatography column o] &3¢ c}.
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Hexane-diethyl ether (1:1 v/v}) 5 mL & 5o o] A& 2 3] gt gt B84 ¢FvUE
AZANZ F, test tube o &7 6% formic acid in isopropylether 1 mL & A7} 3}

o] A& 2000 xg & 5 B AL & 2 45 94E& Eppendorf tube ol ¥ o, o F 1
L £ F3ld GC & B4 3. BE A5 482 3 3 9E AAsh

(HH A
£ 4T 9 AZ"H AN EF Hunter A4 (Minolta CT-310, Tokyo, Japan) & A}&3d}d]
75}4_3 UEt = L-value (lightness), 24 AX& Yeh= a-value (redness), >4
E Y+ b-value (yellowness) & H & H=Z 10 3 ¥tE FAHF{AG. oo AT
WM (standard plate) ©] L, a, b %2 Z+Z 98.07, 0.18, 1.57 ¢] At

A
Ll
751

F-lN M o l-rl

(Ah EA AA+
Queso Blanco cheese 8 Z7]E A& 15 cm x E°] 15 cm & &EH|E Gl EAAAE
Texture analyzer ( TMS-Pro, Food Technology Co., VA, USA) & Al£3l9d 7%= (hardness),

$#A (cohesiveness), BEA (springiness), &4 (gumminess), ¥ 8/ (chewiness) & probe
(50 mm diameter) & o] &3le] EA3A.

(o}) B% H7}
AZE 7T A 2 AL 5 AGsEA 169 244 (0, 15, 30, 45, 60 €) 22 #5HALE 4
At #5AAE 93 A2 71E0 FSHAIE 3 F80e] v FHd AFdstn 4F
T8 GqFdA 10 o2 o|FFHY. ANRE AAE dFEE BISIY 7C oA AFE
Queso Blanco cheese & 7ZAWo] 30 & ¢t A2¢ wxg 7 AAsHon, z+z Hoj4 ¢
A 3t HAY #EE Hasoz vt AdL 7 FYPoez (1=Ua3s] o3, 4=HF o]t}
7=tig3] A3ttt & AHE-3te] FrlEkgidh

(Zh) 4Rk AA
FANAZ YubRL &4 8FAL9] X ZE 90+15mm petri dishell 715 AL F 4 = A
5E FoodScanTM(FoodScan dairy analyzer, Denmark)S o] &35l A vz 23z o
%, & 138 3= (Total Solid)S A8t}

(zh ALt =

: At =& 2M Phosphoric acid®} 20% Trichloroacetic acidg Solution .2 3t 50 mLel] %4
Al 20 g€ A2 FEF EFE U &< 40 mL DWE F43n E50i4 TH3n
3 % 50 mL¥ Whatman NO 1. J#AAE 3¢ vhE, 4349 50 mLe AEFERE 7|2
2-thiobarbituric acid(DW<¢te] 0.005 M) 50 mLE H7lEgt FRE AR 2 EFEL
ohaef A 15A17HE¢E A28 FAF F Vis-Spectro photometer (Model 20D+, MilM/T Roy,
USA)E o] &3le] AL spectronic —20D+2.E 530nmolA FHEE 248 YtH (Vernon %,
1970).
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(B DPPH scavenging activity #4
Al® ¢ DPPH E}E]% 427 F€ stable radical?l DPPH (2,2-diphenylpicrylhydrazyl)¢ll o 3k
Age FH¥EE g}, ogLd &89 60uM DPPH 3mL$ A3 250UE EFE &
37 Cap2g39 10--:Zl WA & 525 nmolA FHEAEE SAGY 2T AR 97 T4
49 o FEE ALEE, &9 A& o] &3 DPPH #dZd £24 T& A4Fdch
DPPH #dZ 44 5 (%) = (1 - AlRY F3F= / =2 %%E) * 100

(2) FoladM FEZ2E nqqE B2 A7 Frisch K?se?] o|33513 54 2 A5 37}
7h 9|
FA AZAZE A= £HA FAA 5B A glE SHUNGEEESFEASHAA AL
S50 g E2¥9 =X ¢HHolstein-Friesian)Z ol A 2Y FHF3 AA4FE 39 Ax4
AL-&-3H 4 THTA:0.14 - 0.15%).

r]r

(W} EvtERZH vAf<st

@ Oil in water (O/W) F3t9} A=
FY9dM AFEL EviE FEHESL MCTY 19 HEE 500 rpm 22 3 A7 @Hsld
Whantman No. 4 & AlE8te ofFslie] FHEAE AE3IAY. S4EZ HLB# O
149%]1 #3A Tween 60& 1% HA713lil #HEEZQA 30% MDE FAEZR 1199 H[&= &
35le] homogenizer (WiseMix™ HGISA, Daihan Scientific, Seoul, Korea)Z ©]-&3la] 10,000
romol A 3 3 A8 Y {398 A=FI.

@ BERAZRE o] &3 A399 rAfe 2L Ax
HH Ao AZE F39L spray dryer (Eyela spray dryer SD-1000, Eyela, Tokyo,
Japan)d]l Fdste] fA& B3 sgct EFAx79 2L in temperature 170T, out
temperature 85C, Y F< 400mL/hr & AA A

(th) gelzd FEFE vAFE ELE 713 Frisch K?sef] A X34 £4
Raw milk (T.A 0.14% ) Standardization.

}

Pasteurization at 63, 30min.

Cooling at 32 and setting in vat
}
Starter culture inoculation R-707 (2.5g/100kg)

and CaCly(20™30mL/100kg), 7hrs

1
Add Rennet(20time dilution,2.2mL/100kg), 12 hrs
1
Whey Drainage, 36hrs

1

_56_



Salting(0.5%/curd, cheese : pHA.7)
|
Add Add Microencapsulated Tomate Extract Powder(MTEP)
(1.0%, 2.0%, 3.0%, 4.0%)
|
Packing

Fig 15. Procedure for Frisch K?se manufacture supplemented with MTEP.

(2h #elzd TFF £
Az &9 Fgolzd FF B4 nd JA A=ZrEIHY HPLC)E o]-§3te ABHUG
HPCL AN &¢ AA AAL A&7 g golmzd F2E vAfE 222 374§ Frisch
K?se 2g& Egt230] 33 F/HF 40 = EF32, 2 EFE] o&E : F4 (43) 40 m
A7bsto 308 7 289 AE At FE S 2 F 3Fd A odEE ¢ F4F (43)
40 m¢ FH7psted 1587 &5 AHE & F AFSFH4ES EHdAvt 2EE AE g 10%
NaCl €9 10mL¢ 3z S/ 156mLE H7F ¥ 29 A& 583 AP3dc. 2 & 4F
dg do] ¢ FF st 4t 1 mLol AFES HPLC & 02 m HEE 35 F9 A
5E AH83l4t). HPLCE: Agilent Technologies (1200 series Clara, CA, USA)E A}&314 1L,
HAAL 5im, 46 mm X 250mm (Sunfire™C18 WaterLtd, Ireland)® AMgstgen A&7 =
UVE AR&3t3vy. HPLC 4 3L v$3 g2 o]F &9l acetonitrile, N-butanol,
methyl chloride?] ©]E4S A& 39tk AEE 20 ul FYRFFL, )54 S=E 2
ml/minc|®, UV & 472 nmolA <R3t ol54e] WHslE Table 5 ¢ 2l A=
standard Z}e] =3 9] retention timed? WA S A5 9 A4 vluste] ALSIHE

(vh) &3 FE At
@G f8 AP AFE 2487 98 Deeth 59 HAE A& Gen, o] EANHE 2
A3l At oS3 g, 2411 & HE&= sto], B8 ¢FU 192 g ol /55 08 mL
£ 43, FETYE AL F 2 A7 5T HXEFHAT. AlE 1 g S test tube o €32, sodium
sulfate 2.5 g, ethyl ether 5 mlL, 4N H2SO0.1lmL € A& 2 ¥o] 1¥ F¢ vortex mixer 3 2
AZr Bt AR o] £90] hexane 5 mL & EFET 1 ¥ F9 vortex mixer 39
1,200 rpm oA 5 7 AR 3t4r}l. Small glass chromatography column (ID : 5mm,
length : 15cm) ©] glass wool & B3 BEA €Ful g & ¥& F, #5447 £d9L
small glass chromatography column o] &% F% . Hexane-diethyl ether (1:1 v/v) 5 mL &
Fol of #AFE 2 3 WrESHATE E8A LFuUE AEAI F, test tube ol &A 6%
formic acid in isopropylether 1 mL € 7} d¥t}h o|HAE 2000 xg & 5 B3 YA 3§
o] 1 4429< Eppendorf tube o ¥3lew, o] § 1 7L & st GC & £4 d5irh B
Az A8 3 3 yrE A
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(vh) 4=
HMEE 4T o AFE A&E Hunter 434 (Minolta CT-310, Tokyo, Japan) & A& 3t
4 AEE el E L-value (lightness), 248 AEE YehE a-value (redness), =84
AXE YEE b-value (yellowness) & AT HWE 10 &8 ©E SH3AT. olw Al&&
¥+ A (standard plate) 2] L, a, b < ZF7} 98.07, 0.18, 1.57 o]t}

(Ah &4 A
ANz AF 7|3t WmE E4 HAIE H8 AEE AE 25 cm X 0] 45 cm 9 H| oA
ol #4385t 24 A A Texture analyzer (TMS-Pro, Food Technology Co., VA, USA)
E AL£3le Table 228 T 24 3loA 2 3 w8 ¢3 23 (two-bite compression test)
< 9oy AX (hardness), A (cohesiveness), B A (springiness), A F(gumminess),
3 A (chewiness)2 €53 probe (5.00 mm diameter)E ©]-43te A&}

Table 22. Measurement condition for texture analyzer

Classification Qualification
Test speed 100 mm/min
Sample compressed 50%
Trigger 0.07N
Sample height 45.0mm
Calibrate Probe Functure probe

(eh) &5 H7t
ARE TCAA 45 T AZsEA, 153 343 0, 1, 2, 3, 4 F) 22 #eHAE AN
o ATHAE A AE2 718 ATHAE T B e € AT HEFS3}
et 10 B2 o|FoFnh AEE AAFY dTEE H7|8] 7C oA AR Frisch
K?se € 7o 30 & Bt A2 BAF H AAsHoH, 47 HolA ¢hA st AL
W g Hagow SRt 432 7 AYLE (=929 9t} 4=wFolt, 7=ti&3] 23}
W) & AHgste] FrhsT

(Zh) dergd i AA}
FANA 22 AU EL &4 8FAY] X ZEF 90+15mm petri dishel 715 A ¥ Z7e] A= A
B & FoodScanTM(FoodScan dairy analyzer, Denmark)S o] &3l A# vz 23}z o
%, ¥ 318% % (Total Solid)e ZHskd).

(ZH) A2t =

: A8l =& 2M Phosphoric acid®} 20% Trichloroacetic acidE Solution©.2 3} 50 mLe] ¥4
AE 20 g8 A2 FE2F EFE A3 &8zls 40 mL DWE 343tz EENA #ddx
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1 % 50 mL¥ Whatman NO 1. d#A 2 4F4% g, 7 50 mLE= AEFHE §7]3
2-thiobarbituric acid(DW<erell 0.005 M) 50 mLE FH7IsIY. REE AAsz 2 SHEL
ot oA 15A)17HES A2 =E FA§ ¥ Vis—Spectro photometer (Model 20D+, MilM/T Roy,
USA)L o] &3l AL spectronic —20D+2. %2 530nmellA] FHEE A4}t (Vermon 5,
1970).

(7}) DPPH scavenging activity #4
AlZ¢] DPPH &HZ A7A &2 stable radical?l DPPH (2,2-diphenylpicrylhydrazyl)e] ti gk
A2e 498 A de2d £3¥ 60uM DPPH 3mLst AAd 25048 &g F
JTCEZ 107 HX T F 525 nmodA FREE SAHIY 22 A8 §97 F9&
&9 oerS& AREsY, &4 A& o]&ste DPPH #dZ 47 & &3,
DPPH #H# &7 5 (%) = (1 - N29 FF=/ 2T F3E) *+ 100

(3) Fol=zd FZE vAH{E E4L FA73 Camembert cheese?] o|353 54 4 #
s d71

(7h ¢+ ¥ Starter
A Z]Zzﬂz% Afre £AA A4LZA B8 £ASIL e cHAFERESFTEASFAA A}
FH1 = 28 EE]X]‘”'(Holstem Friesian)F oA BY¢ i3 ’.‘l%ﬂ%v% 3 A=z
A3 CHTA0.14~0.15%). Startere= R-707 (Lactococus lactis subsp lactis and Lactococcus
lactis subsp. cremoris; Chr. Hansen A/S, Horsholm, Denmark)E 9U-f 100LE 20g2 HE3d
gow 7gu2 Fgo] FFE Penicillum candidum(Chr. Hansen A/S, Hersholm, Denmark)
£ 9 100LF 0.02g2 HF3HHAT

_Elj,_l'

(W) o]z
_:‘i:.__

FE25 vAfE B9S 3718 Camembert cheesed A|ZFA +¢Y
glo]l ul A

Ag £ H7 A2z AE2dH T4
Raw milk (T.A 0.14%, pH 6.8 ) Standardization.
supplemented microencapsulated tomato extract powder(MTEP)
(0.2%, 0.4%, 0.6%, 0.8%)
il
Pasteurization at 63C, 30min.
Cooling at 32 and setting in vat
1
Starter culture inoculation R-707(DVS,2g/100kg),
P. candidum(0.02g/100kg) and CaCla(30mIL/100kg), 60min
I
Add Rennet(x20 dilution,25mL/100kg) 35min

il
=
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1
Cutting by cheese knife(10mm), standing for 3 min

il
Agitation at 32C, for 10 min
¥
standing for 20 min
¥
Molding, pressing (23 T , overnight)
1
Salting (20% Brine (pH 5.275.4, 10C) 15 min/200g)
1

Pre-ripening, surface forming, 4, 73% R/H, 2days
Ripening, 14T, 90795% R/H, 28 days
Fig. 16. Procedure of Camembert cheese manufacture supplemented with MTEP.

(ch) pH &3
pHE ATy SAHI U o= A3 A AT(saline)ot A=F 219 Y& (salineicheese
=20 md : 10 g)2 E4-& tubed] 2o ¥ZAY)(M. Zipperer GmbH, Etzenbach, Germany)® J
&% 20000rpme 2 287 #23% & pH meter (Istek Model 720p, Korea)S Al43ly o
A71tE g 2A§}

(B At &
ANEE AE7 2 dF(saline)dt X2 AR A AHTE A2E 2119 v &= £48 FR
Yol #&7]|(M. Zipperer GmbH, Etzenbach, Germany)E Al&3le] 20T stellA FHo5n9l
20,000 rpmo. 2 283t #4S 338 vHe, £43l9 Richardson(1983)¢] whid] oz} 107 &4
T 05% Sodium azideZ} A7}E MRS agar WA Z ©]-£3}l9 standard plate countB .2 37T
ol A 48A17F Wl 3 AAA colony 47 303007 HHE JEld RS AE3te A3

(mh) £4%F TE8424LETE 4
ez £o4 ALsSHE(Water Soluble Nitrogen, WSN)E AA|AQl WslE A= 5gd FF5F
20mLE 93 4 € AFE8E AAS F A5 9L Hull(1947)9] WHo =z HFsigon, A
2318 E 9 AL Tyrosine(Sigmarh) e EEEZE 8o ¥ JA4AT A3 S do] AL
Lo} (y=0.787 %, R2=0.999)

(8h) %4 % Total phenolic acid I3 &3
Al g £33t Total phenolic acid(TP) &3 Shetty, K $(1995)2] UH-& <lLsle &A35
Aot AZAE 20g9 FFHF 20mLE 2L F 285 #3389 10,000rpmol A 1087 A& 2
B ¥ dojxl FAAL AFo] ARt ol doiR 4R ImL9 95% ethanol ImL, FF/
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& omlE &3 F 50% (V/v) Folin—Ciocalteu reagent 05mL§ HES F 587 X%, g

I 5% NaxCO:lmLE FES F 6057 8 Ak W& F spectro -photometers |83t
725 nmo A EFEE A gallic acidE EFEZE =2 o]-43l9 F Total phenolic acide] %
o7 FA34A

(Ah) £4% DPPH sz 424 % &4

Al 79 DPPH ﬂ-E]%_} AA 5L stable radical?l DPPII (2,2-diphenylpicrylhydrazyl)el] ok
Age #49& o} dgEd g3= 6011M DPPH 3mL$} 439 250uE EFF £
37T 10—-—21- WA £ 525 nmelH FFE= gith Q&2 AR E93 54§

¢ AgES AHEstE, o594 A& o438 DPPH E}Dl% a7 s AEE.
DPPH #Hd &7 & (%) = (1 - ARe FFE / d=E=T %E) * 100

(o)) A =9 A E =4
FA R 29 At RL <4 8FArY AZE 90x15mm petri dishel 715 AL F Zh7he) X = A
HE FoodScanTM(FoodScan dairy analyzer, Denmark)2 ©]$-3l¢ X9, @z £REz 4
=, % 318E F=F(Total Solid)e FH A

(Z) golzA  FF
A=z &9 dolzmu I 5_‘-44% 14 dF ZA2utEay (HPLCO)E o|-&3te AP
HPCL A9 AANF FAFL dgx #v) golmndl F2E vAde £2E H71E Frisch
K?se 2g& F&239 33 F7F 40 MZE EFstm, 7 EFE ofetE : gk (43) 40 md
H7bste 308 7 2&9 A QY. AFAE B F AT A4 A dgg 0 ik 43)
40 m¢ HAzpstd 1687 2 AHE & F AF94S EHsvt 2@ dE gl 10%
NaCl €9 10mL$% 33 S8/ 15mLE 37t & 249 AHE 587 JPsHct 2 & 43
A8 do] 7Y TF st 4t 1 mlel AFEst HPLC € 02 tm HEHZE 75 £ A
BEZ AH£3l4 . HPLCY: Agilent Technologies (1200 series Clara, CA, USA)E A}&£319 1,
AHL 5um, 46 mm X 250mm (Sunfire™C18 WaterLtd. Ireland)& Algstgon A&7 =
UVE AMEstgith. HPLC &4 =3 &3 Zo. o|F &£ acetonitrile, N-butanol,
methyl chloride®] °]&E4-& A% SY. AEE 20 ul FYFRA, 54 FE& 2
mL/mine]™®, UV & 472 nmolA $33ch o542 W3l Table 5 ¢ 3oy AdE=
standard }o]=# 9] retention time¥} WAL A|He A vlwstd ALbstArt

r{m

) 4=

A= 4T o) AZRA A EE Hunter 824 (Minolta CT-310, Tokyo, Japan) & A}-8-5}f
e AL E elYE L-value (lightness), £24 HLEE e+ a-value (redness), =4

=& Yehj+= b value (yellowness) & HE+ E& 10 3 v+8 A9 oldf ALLs
¥3 W4 (standard plate) ¢ L, a, b 32 22 98.07, 0.18, 1.57 <)}
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(7h #5H 7}
Az ANgd #g FET A4, &0, F7E Y] sAE A NGy FEALAT
3 OigrdAd 2 sRA 129 S didos AAAY. ARe 54 TIAL 14939k 21939
ARE AMEsIE ey 7 Al=59 dstyg FA9Z pungent, buttery, moldy, sweaty, sweet,
sour, salty, bitter, buming, texture, total acceptability2 94 AA YL Al&sto AA g e
Z}z} A dsle B EE sttt

(4) 4 7R E 292 3A718 Queso Blanco cheesed ©13318 B4 9 #% {7}

7h 4+
A A=AZE it oHA H42Z 589 AAST e
&5 glE E289l EZ) A ¢HHolstein-Friesian) &4 A 34 34
AL&-8 A THTA:0.14~0.15%).

(W} &4 7leREE 492 #7138 Queso Blanco cheesed] AZFH £9
Raw milk (T.A 0.14% ) Standardization.
{P/F: 121}

i
Pasteurization at 83C, 10min.
}
add 1.5% Citric acid
}
Whey Drainage
il
Salting(1.0%/curd)
&
Add Red Ginseng Hydrolyzates powder(RGH)
(0.3%, 0.6%, 0.9%, 1.2%)
}
Pressing, bhrs
i
Drying surface, 4, 12hrs
il
Packing
Fig 17. Procedure for Queso Blanco cheese manufacture supplemented with RGH.
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(oh) &3 f= it

g F2 AAE AFE P37 98 Deeth 58 WS AMEdgoy, o] HA4THS
A3 Aisld o o 241 9 HLE o, B3 4F0Y 192 g o FHSF 08
mL & ¥i, FEY9dE AL ¥ 2 Al T #X5AT A5 1 g £ test tube o] ¥,
sodium sulfate 2.5 g, ethyl ether 5 mL, 4N HzSO0.1mL & =tEHZ£ Yo 1% &9t vortex
mixer ¥ 2 A7t FoF WAEHT}. o] £ hexane 5 mL & &3l 1 £ F9 vortex
mixer 84 1,200 rpm oA 5 3k A4E8 ststh Small glass chromatography column
(ID : 5mm, length : 15cm) o glass wool & ¥ 284 &Fu 1 g & 9L 5 759
Z 89 small glass chromatography column ¢ Z# 3¢t Hexane-diethyl ether (1:1
v/v) 5 mL & 2o o] HAL 2 3 9EIFAE EE8A EFvGE ARAZ F, test tube o
=7 6% formic acid in isopropylether 1 mL -& 7} 34}, o] A-S 2000 xg & 5 &3 94
£ ste] 2 4% Y& Eppendorf tube o] 932w, o] F 170 & {3 GC & £4 I
tl ZE Alz59 AFL 3 3 HE HAFH

() A=
AeE 4T o A" A|5E Hunter 4]17‘(]-74] (Minolta CT-310, Tokyo, Japan) & A}-&3}9
e AxE vl L-value (lightness), 24 A X & e = a-value (redness), =4

ALEE JEE b-value (yellowness) & x]ﬂﬁj W 10 3 gE =Raqc) ojn AL
E¥F WA (standard plate) 9 L, a, b &< 2+ 98.07, 0.18, 1.57 o|3ith

(mh E4 A4

Queso Blanco cheese 9 7|2 A& 15 cm x E°] 15 cm 2 £4]3g4d. EAZA A=
Texture analyzer ( TMS-Pro, Food Technology Co., VA, USA) & A3l A% (hardness),
S3A (cohesiveness), BEA (springiness), B &4 (gumminess), W84 (chewiness) & probe
(50 mm diameter) & o] &8t FAst5ATH

(vh) #5 B}
ANEE 7C 9A 2 /YL 5 AFSEA 159 F (0, 15, 30, 45, 60 4) 22 #AFTHALE 4
AlEHY. FEAALE A% HdL JE FFHALE 3 ¥ AT sEd ASUgm 4F
o g 10 4o 2 o|Fejzd. ANBE AAE dFEE ®BISY 7C oA AAE
Queso Blanco cheese & 7ule] 30 & ot A2¢ WA H AAFH oy, 2k gojA ¢
Al 3t AALY B3 E HAHe=R Y. AP 7 AP R (1=gd3] o, 4=HFe|t},
T=t3] A3trh) & Alg-ste] Hrpstgo

(Ah) durd & Axt
FA A 29 %wa-: %A 8FAFY] X ZE 90+15mm petri dishel] 715 A& F 479 = A
BE FoodScanTM(FoodScan dairy analyzer, Denmark)S o]-&38le] A wdd 23z o
=, % 138% ¥ (Total Solid)S ZFHs .
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(o) WA xALe]= 4
Alg 10 g & BdoFd #3a n—Hexane 100 mL 2 70% =l&2 100 mL& 7}&te] 60 v‘i‘— of
g FZa19ld. Fol &4 22 wrtA AAE Odf a5 FAEHAT At & FoA 7
AdEZzan FEES M@E 5 mlo Edlgk & Sep-Pak C18 Cartridge (Phenomenes Inc.,
Torrance, USA)9] o] &dlEL& FUstH . o]lF 5575 5 mLE T8 Aol £ A d g2
5 mLE FYstd Asdoz ALEsET. o] AlEAL 045:m membrane filter (Toyo Roshi
Kaisha, Ltd,, Japan)2 3% HPLC &4 ] Al&354 ).
AA=ALol= B4AE 9 HPLC =72 Y&3 v, WATERS HPLC system (Toyko,
Japan)©. 2 chromatographic pump (e2695), UV/Visible Detector (2489)¢} Waters Atlantis
column (46 mm ID X 150 mm, 5 ¢n particle size)2 Al-&3}<t}h
binary solvent system< (A) 4T, (B) olAEUCEEZ L B 1.0 mLE B2 319 £
&9t} solvent gradient AElE A= Ax 80% ¢ By 20%E FA &7t 20% B/ oF,
40% B/30%, 60% B/45%, 90% B/55+, 90% B/65%, 65% B/A0E, 100% B/AlE 5L 61%
Zot AR 5E T column 2% BEE FAFEe 203 nm SF9A Ad&sH

ol X

(5) T4 AASFEHE D A7} Frisch K?se?] 031824 54 2 #5957}

7h |+
FA AZAZLE 99 234 A4 589 A2AFHT P FAYTAREEEZAL A A}
SHI = 280 ZE X ¢HHolstein-Friesian)Fol A F49 Zi38 AAARFE Y A=
AF8-31 4 THTA0.14~0.15%).

() golzd F&F TAfRE EEES 719 Frisch K?sed] A£234 9

Raw milk (T.A 0.14% ) Standardization.
I
Pasteurization at 63, 30min.

Cooling at 32 and setting in vat

il
Starter culture inoculation R-707 (2.5g/100kg)

and CaCl2(20~-30mL/100kg), 7hrs

1
Add Rennet(20time dilution, 2.2mIL/100kg), 12 hrs
i
Whey Drainage, 36hrs

I

Salting(0.5%/curd, cheese : pH4.7)
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i
Add Red Ginseng Hydrolyzates powder(RGH)
(0.22, 0.4%, 0.6%, 0.8%)
}
Packing
Fig 18. Procedure for Frisch K?se manufacture supplemented with RGH.

(ch & &4 =¥gAat

w4 fE A AFHE B350 98 Deeth 59 WES Algslgon, o] EXAS 7
As] Agshd ohEF Ao 2411 9 H&E s, E&4Y 4FA 192 g o FFT 08 mL
S 931 FEHYE AL F 2 AT T HAFAT. AR 1 g & test tube o ¥, sodium
sulfate 25 g, ethyl ether 5 mL, 4N HoSO; 0.1mL & #HZ Yol 1 F<¢ vortex mixer &
2 A7 Bk AT o] 4994 hexane 5 mL 2 E#3F I 1 ¥ &9 vortex mixer 34
1,200 rpm oA 5 7+ 9AEY s49rt. Small glass chromatography column (ID : 5mm,
length : 15cm) ©l glass wool & Y3l B84 &Fvy 1 g & ¥ ¥, g0 8&94&
small glass chromatography column ¢] E#Ft

Hexane-diethyl ether (1:1 v/v) 5 mL & %o ¢] #A& 2 3 wEc. B84 4FvdE
AZ A F, test tube ol %A 6% formic acid in isopropylether 1 mL & #7} 314t} oA
& 2000 xg 2 5 ¥ A4EE d9 2 45 NE Eppendorf tube o] ¥ew, o] & 1 7L
£ FAsld GC & 4 At RE AR ¥ 3 3 E HALEY.

() A=
M= AT o AAE AEE Hunter A4 (Minolta CT-310, Tokyo, Japan) & A}-8-3to
e A2 2 YehyE L-value (lightness), 24 AL E Y& a-value (redness), =34
=& Vel b-value (yellowness) & A& E2 10 3 o8 A5}, old ALET
¥ YAF (standard plate) 2] L, a, b <2 22} 98.07, 0.18, 1.57 o|3it}.

(vh) B4 A4}
AYR = AF 7|3 2 EH HALE A AEE AF 25 cm X ¥o| 45 cm 9 H| oA
of ol En3AT. EAAAE Texture analyzer (TMS-Pro, Food Technology Co., VA,
USA)E AM831o] Table 6 3 22 24 sloA 2 3 95 43 A3 (two-bite compression
test)2 3lFem ZHE (hardness), €A (cohesiveness), ©EA (springiness), &4
(gumminess), ¥ ¥4 (chewiness)E UE3 probe (5.00 mm diameter)E ¢] {3l =&A384]
o}

(vh) #%5 Hr}
ANEE TCAA 45 B¢ AFAsIAA, 1 F 34 (0,1, 2 3,4 F) o2 AFAAE AA 3}
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AT S HALE AT AL 7|Ed #ATHAE & BHel J= SHE AFAGn HFETE
7 detdA) 10 FoR o]FolHt AEE MAE dFER ¥7|8ld 7C oA A Frisch
K?se 8 7AW 30 & T 42¢ BA7 F AR, 7 Hold @A st AL
Wals Hogor I AFL 7 FHoR (1=Udd] 3}, 4=RFo|}, 7T=ud3] Z3}
h & Abgste] BrleAo

(Ah) LRAE 713"}
AR 20 AHYE L =4 8T X 2E H=15mm petri dishd] 715 AL F 79 = A
B E FoodScanTM(FoodScan dairy analyzer, Denmark)S o] &3le] Xt vzl 823k o
, & 2% 3 (Total Solid)E Z43tA}.

(o}) FA=AlolE 4
AR 10 g & YT 3T n-Hexane 100 mL ¥ 70% #W&-2 100 mLE 73l 6085
oF X¥ FFetrh. Fo] €43 EE WrkA AXAE dF sFE FAEHAAd FASH
T2 FoAN ZAYFEI FEEL YEHE 5 mlel €38 F Sep-Pak Cl18 Cartridge
(Phenomenes, Inc., Torrance, USA)e| o] &3&& FHs9t. o|l¢ F7/7+ 5 mLE FYst
of Aojdll F oA MEE 5 mLE FYs AEGoE ARSI o] A2 045m
membrane filter (Toyo Roshi Kaisha, Ltd., Japan)Z o33 HPLC £4]d] Al-&3}%0
AAxAtelE E4E 93 HPLC 7S &3 9. WATERS HPLC system (Toyko,
Japan).2.& chromatographic pump (e2695), UV/Visible Detector (2489)%} Waters Atlantis
column (4.6 mm ID X 150 mm, 5 ¢n particle size)S Al-&3}gt}h.
binary solvent system-2 (A) 54, (B) ol EYUCEHS #% 1.0 mLE Z27 319 £
3199t} solvent gradient AeHlE ALodlE AE 80% ¢ BE 20%=E FA8th7t 20% B/ o8,
40% B/30%, 60% B/45%, 90% B/554, 90% B/656%, 65% B/50E, 100% B/AlE 283l 618
et FA AT column 22X = BEE FX 5920 203 nm A AEAT

6) T4 71598 29 FA7} Camembert cheesed] ©|333 54 2 #5597}

(b 9+# % Starter
A A=AZE 9t oAA 42 58 LA Jv CHANTATEFTEAZTZAA AL
S5 2 9 E2EQ Z2X¢HHolstein-Friesian)F oA 3 FF& AHAHFE 2 A0l
AHE-EFATHTAQ.14~0.15%). Starter= R-707 (Lactococus lactis subsp. lactis and Lactococcus
lactis subsp. cremoris; Chr. Hansen A/S, Horsholm, Denmark)E 9 10013 20g2 HE3}
som 7w FPo) FFE Penicillum candidum(Chr. Hansen A/S, Hersholm, Denmark)
Z ¢4 100LF 0.02g¢ HEFsH
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() 4 7188 D H7l Camembert cheese?] A|ZFFA
4 HSEHE B AV AREX =] AxTH T

Raw milk (T.A 0.14%, pH 6.8 ) Standardization.
supplemented Red Ginseng Hydrolyzates powder(RGH)
(0.05%, 0.1%, 0.15%, 0.2%)

1
Pasteurization at 63C, 30min.

Cooling at 32C and setting in vat
1
Starter culture inoculation R-707(DVS,2g/100kg),

P. candidum(0.02g/100kg) and CaCl2(30mL/100kg), 60min

il
Add Rennet(x20 dilution,25m1L/100kg) 35min

¥

Cutting by cheese knife(10mm), standing for 3 min
¥

Agitation at 32°C, for 10 min
I
standing for 20 min
1
Molding, pressing (23 T , overnight)

1

Salting (20% Brine (pH 5.2~5.4, 10T) 15 min/200g)
J

Pre-ripening, surface forming, 4T, 73% R/H, 2days
Ripening, 14T, 90~95% R/H, 28 days

Fig. 19. Procedure of Camembert cheese manufacture supplemented with RGH.

(ch) pH &3
pHE A¥sT FAYH T4 Wwyoz A3y HY9<(saline)?t A=E 2119 H|E (saline
:cheese=20 ml : 10 g)= EH-% tubed] Y] #A7)(M. Zipperer GmbH, Etzenbach, Germany)=
H4x 20000rpme 2 287 &% & pH meter stek Model 720p, Korea)2 A}-8-319
dA7|7HE 2 EAH T}

(eh FaEs &
AEE AEE 4 d5(saline)?t 229 HAFHAA Q[T A2 219 HEZ £48& FEI
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go] F#A7|(M. Zipperer GmbH, Etzenbach, Germany)E AR&38ta] 20T s oA &zl
20,000 rpmo.& 2% Td-% 32 vE, £33l Richardson(1983)¢] o oz} 107 34
T 05% Sodium azideZ} A7}¥ MRS agar WA E ©]-£3}l9 standard plate countB .2 37T
ol A 48A17F vi¥ T AARA colony 71 30~3007) vEbd AL Ao AFgt.

("h) =4F TE84248FE 54
&A% 784 A4L83EWater Soluble Nitrogen, WSN)¢ A ARl W= A= g THF
20mLE ¥3 24 € #23E AT F A5 9E Hull(1947)9] dHo = AFaen, A
A23%ES AFE Tyrosine(Sigmarh) e FEEFA=Z 3t F& FAFY 434S do] A%
94t (y=0.787 x, R2=0.999)

(8h) %4 % Total phenolic acid I3 &3

AlFo| £A3H= Total phenolic acid(TP) €32 Shetty, K 5(1995)¢] Wi &3l9 A3}
Aot A=A " 20g9] FFF 20mLE WL ¥ 28%e 7ASA 10,000rpmell A 1087 4487
g ¥ dojd AANE AFo AMg-stgtt ol Ao AAY 1mLet 95% ethanol 1mL, FF
& 5mLE &§3 ¥ 50%(v/v) Folin-Ciocalteu reagent 05mLE HFE F 587+ whxgc). 17
3l 5% NaCOslmLE HIF F 6083 8 A2t ¥k8 F spectro -photometerZ ©]-8-3f
725 mnmoA FF=E A G} gallic acidE FFEAZ o] €39 & Total phenolic acid®] %
23 FAsHATH

(Ah) 4% DPPH #d# 24 5 &4
Al:9 DPPH #dZd A7 5L stable radical?]l DPPH (2,2-diphenylpicrylhydrazyl)el] g
AR #FYHEL AL 2o £3E 60uM DPPH 3mL$t 33 250w E EFSH £
J7CFErz 1087 FA T F 525 nmolA FH=E SAYUY =2 As 94 F9¢
Fe] RS E AMEIH, &9 2| & o] &3te] DPPH gtz 4&A T& AH&doh
DPPH #H#& 474 % (%) = (1 - A& F34= / &2 F3E) = 100

FARLE W FAAZY AnPEL £4 8FAte] A=2E 90+15mm petri dishe] 75 AL
T Z}2Z}e] A& A EE FoodScanTM(FoodScan dairy analyzer, Denmark)S ©]-83fo] A4, ot
W RS 45, F 2PE §F(Total Solid)= SH 3

() 4=

A= 4T o) AZRA A EE Hunter 824 (Minolta CT-310, Tokyo, Japan) & A}-8-5}f
e AL E elYE L-value (lightness), £24 HLEE e+ a-value (redness), =4

=& Yehj+= b value (yellowness) & HE+ E& 10 3 v+8 A9 oldf ALLs
¥3 W4 (standard plate) ¢ L, a, b 32 22 98.07, 0.18, 1.57 <)}
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zhH #FF7t
Az Azd #g S A4, 89, Fr7Edd g 2 A cANWTGE FEALRE
I gEdAd 2 SRA 1298 dgAeE HAASEY. AEE 54 TR 1499 21493219
ARZE AMEstE oy 4 A& didte FAYE pungent, buttery, moldy, sweaty, sweet,
sour, salty, bitter, buming, texture, total acceptabilityE 97 AH Y& Al&3le AP oH
Z+zt A5t ®EI)ERE 9.

. AAaA A7 A=) AFAR
(D A% 2 d

(7h) € 2 Starter

i £3A A424d 580 AT v £IANTARSFEASZAM ALSHIL e &4
E}el =] Z|¢H(Holstein —Priesian)E oAl A4td FY FR/F A4 AFE FY A= A
¥, OR2|Ex]=e] #FZ+ FD-DVS FLORA DANICA(CHR.HANSEN Co., Denmark:
Lactococcus lactis subsp. Crempris, Latococcus lactis subsp. diacetylactis, Leuconostoc
mesenteroides subsp. Cremoris)S 9§ 50 kg o 2 ¢ BESETE OOl x=e] FF=E&
FD-DVS ABT5 (CHR.HANSEN Co., Denmark: Lactobacillus acidophilus, Bifidobacteria,
and Streptococcus salivarius subsp. Thermophilus)s 94 50 kg3 2.0g2 HE39.

(2) U7 E3 vER A= gF 44 3

b thms) 24t OfE|E S2XE g2

e EA slelne BEAx 44 AL LAYE A7 2uAY ALREIRe 7)5H 2
A Az ALe A% A4 A= Ax V)& F D AREAELE A dEnAz Lol B
F A7, @) N=ES WA FAAZY olH4H 54, 7D AxNREE WS wn
=g A=FH $99 NEe FAZ sel Az gtk

WeslEAE Q%0 BN ot FEM Bido] §3AA A A WE, 28FE Bl
ol #AAA ¥ Azel AA Arlshe Boz AFHACH Yyl A% Nze 4
A 9 BEo] 4979 9%E MAA B AeE HAH) WS wse] ALl 05%
g A7beol Hleln BEA2E Az

() de7) 24 vEn = AE 2F
EZoE A4 JEIFNEA sl A=E 4 F slicingdte 4F £3L 33 AT A=
B2 Slicer(SLC 404-307, Weber. Inc. GmbH, Germany)Z ©]4-38l9 30 mm F4 2 slicing
packer (Scirocco, PFM s.p.a, Italya)E ©]-&3sld 250 ¢ 28F X4, Tray Sealing Machine
(HC-606, HyperPac)& ©]-&3}9 800 g &% XA L AA AT}
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(3) A4FH oA ot A= giF A4 Hf

Oh E4&E4 ootz EFA= A4t
EAEA ootz EE2A= A FAL 23dE AF HuA APPSR 7T A
A Az MEs A% JAA A= Az 7|e F D FA4ENE B2 F78 olAelnx= A
W] ¢ A7, (2) 7154 EZ L A0S TAAZY o|F3E FEH, 71 FARY 37 ok
olsix|ze] AZFA $E o HWE&S Fiz sgen I Axsdt. TATNEDTS A4
A7 A 327H) ZEAEA Bl RAAA Al A wWE, 2ddneE 230 Yo R#AAA F
A= HH Hrlste BHLE JYHZeH AAZHETY BF SF4 2% gL e
2 QA% #FHU BFiET drE 1dHEe AZFY 0.1%9Y 03%E H7lsle ofroln EF

() EALFA ofAolx A= AFE £F
BFoE A8 B2FA olAolal A2 <4 F slicingstd A4F XEE s A
Z B2 Slicer(SLC 404-307, Weber. Inc. GmbH, Germany)E ©¢]£3l9 30 mm A%
slicing ¥ packer{Scirocco, PFM s.p.a, Italya)E ©| &3l 250 g A8 X A3, Tray Sealing
Machine (HC-606, HyperPac)2 °©]-88l4 800 g W& X2 AAFHTH

(4) MAfEFolzZH A4EFSZ A= dF A4 Uy

(71 vl R esgtelmd HLEHF ESA=Z AL
A @Etolzd ALEFIE B4 FAHL 754 A2 N2 ALL PF FAY = £ 7)
& ZF vAfEe) 2 Hr AL2EHF R AZFTA F£9EY 9 JYL&L FuE Fgen
I AZFFTAL Fig. 29 £ vAfEde|zAE A/ H7A z7e uA P& 29
o] FAAAA A W&, 24 o dFe] o FAAA F A=d AR Frtse W
Aoz APHGow uAf&ete|zdAe] B9 5f9 FFAYY BEviE FH2 A% #5H
¢l BE-S 23 A= 05%E H/1ste ALEFT EEAZE AXFIY.

(W) vlA &l ZA HALEFE =
E50% Aid vAfsdolndl ALERF AN=2E 54 F slicingdtd 4F =23E 13
Y. X Z2EZL slicer(SLC 404-307, Weber. Inc. GmbH, Germany)E ¢]-83t¢] 30 mm,
100 mm F7 & slicing ¥ packer(Scirocco, PFM s.p.a, Italya)E ¢]83t9 250 g &2 8% ¥ &
3}, Tray Sealing Machine(HC-606, HyperPac)% ©]-£3l4 800 g th-¢ % 48 AAs A,

(5) 7154 B3 dAdA=
A =9 olgety FAL o
AAs AT FFEE FTo=
SA A

9 ¥4 749
FAHFHANA A FLF &, JIYR, TJEBE Au=
Nz A BB AR 2AY, BRY, d(salt), FE TFS
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(6) AH|A7|Z X ZFA}
Neg A= A4e 99 AZH 2N SPuA=s T4 oploln A=k 2492 54
# A28 32PN Ageged, Helmnd Vs ALBFI A=E AZ F 70 A
A8 ARE T SEPNE ANARY. 2NASE $AST FEALFLT A
3 AFUeE AETRS A, F9 dolFe A7, Fyot, FR, Az=AzYA, 44
E 4594 F & 10792 Wz ANagth 479 A=t 59 FEPoE Awnze v
s, g% 75E, g9 718E 29n FYIF] tae] Bt

A24d Ad7dE 2 23

1. 4 13d%= (2011)

7. 7Z1sd A =0 A3E A7 7154

it
b
A
2

Q) FIIE Yride 2ty 5

o

7h 94A =27]
GZUE YR x4 =27] A AAE Figure 20 3 2t} Particle analyzerE o]-&
3] EAF s xR we ¢F 300~350 nm ZY|E BEEHol vt YA=y] &F o
A FEUYE iy F3UE bk de Fd 27] Zolg FFEE 4 dArh

Figure 20. Particle sizeanalysis of nanopowdered peanut sprout.
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(‘) pH
#3E Yx=iE99 pH & SAE A Figure 21 3 Avh 434E Y ii®e pH &
2~-10%9 HEA pH 5255 § Yehli¥, =7 #otdFF A28 FE Yo
#¥ FFUE U=EDY pHE BIUE YR LEG @A FHFHUS, TLde A=E
AR F8S JEdn. o898 A= dREY AQER L fHES Hr wWE EXY
Fo] T/EFF pH 71 Wold Ao o33 4% d94= e

—4&— MNPPS
—%— PPS

Powider soluton in vwatar (2a)

Fignre 21. pH of wvarious solutions of nanopowdered peanut sprout and powdered pesnnt
sprout.
NPPS: nanppowdered peanut sprout, PPS: powdered peamut sprout

(£ 4x

FIEUE UxEde] A8 2349 A Table 23 3 2t AA4A2 239 Hunter value
A, FFUE 20y g8 el L #e 7145 * 070, 4452 JEhiE a 2
241 + 014 BASE JedE b #E 2732 £ 035 £ veERY, g FUE duRde L &
Hoh 24 FAHNUE, a &5 b -2 FFUE QuE2ug gA 456 {93 FolE 1}
BUHP<O05). 7] EL o)8d 2ELAE 100 nm 032 NHED A g4L FTHeo
2 55 wida ad 97419 g 4FUE =& (300350 um} °] #FYE
A¥HE S (50150 "m) H} YAR7| 7 FeolAEA FFUE i Ao dejFr] diEd
MNEAEY B} 74 AL AL

Table 23. Color of nanopowdered peanut sprout and powdered peanut sproutl)

Peannt sproumt L a b
NPPs? 7145 + 0707 24] + 014" 2722 + 030
PP5® 66.88 + 0.41° 334 + 041° 2806 + 0.33

1) Values within the same column with different superscripts are significantly different at p<0.05 by
Duncan’s muliiple range test

2} NPP5: Nanopowdered peanut sprout: 3007350 nm

3) PPS: Powdered peanut sprout: 507150 7m
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(2) B2UE =@ 98 £

Zh & |YAE §F

di
]
HH =

LU

2

N NFPS

100 [ ] FPS

Total polyphenol yiekl (mg/ml)

NPPS PPS

Figure 22, Total phenol contents of 80% methancl extract from nancpowdered pesnut
sprout and powdered peanut sprout.

Data vahies were expressed as mesm + SD {n=5). Different letter are signiicently different at
p<0,05 by Duncan's multiple range test.

NPPS: nanopowdered pesnut sprout, PPS: powdered peanut sprout

FFHE U=t 80% AEE FREFY F #E20de §FF §A¢ 2A= Figure 2 8

e}, F3VE Y 225 F Eg iy §3E 4550511860 mg/ml £ HFUE Qv
2o H3gs] & Fore §F 4219911494 mg/mLF S48 AoF Hen ¥A &FFH
ATt (P<0.05). o8 8@ dAfe FFHEY EEAE A¥Y resveratrold £, S8y £ 4
B84 A3 94 #=55 phytoalexin &  EREH 2 FHFL 2747 F s 2nd 2
ol Ui Az 3 2 £33 A3 954 dLwGER $53%e] 2789w gridde] oz @
FUE Yoids 259 39 $483 2AE 24F 5 0¢ Aoz q4€Hd

(\h &499

@ @99 (reducing powder) £ A& EA431: reductones 71 AT o F24A171 494
& (free radical} Ala2 RHT2ZH4 i @§4E erdH, 49 g A7 A= &
54 vehdt

Q@ FIUE Y EE 80% TS F4€9 P99 SAY A= FFUHE UET &
259 B9 25 mg/ml FE4H 035 8 FHE 2 YRR, 20 mg/ml FEAN
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127 & F3= &8 vy 13 =4 S450% 3992 0 SS9 Ao
E vehiin A SHARE, T Fevd @25 5 10, 15 20 mg/ml) FIUE U@
Uxid FEEH 793 AolE Rojn 2 95 S el (P<005). 88 1 mg/mL
F59] L-ascorbic acid #F otocopherol & EEEAE 3to @439 24 vud 2, 3T
e Yiit® F2E 15 mg/ml o142 FEOA L-ascorbic acid ¢ 139 F3E gHids &
7 2A FAEUAT, otocopherol 9 1.08 FRE FRUE =4 F3H I UHE V=E
4 F2E9 8 @49E 9™ & YNUth FEEL ABTS'madicaldAs, FAE9 5,
SOD fARHAe] W48 84 § 93vE UYxiEZ2 #2587 B3E 4992 #EE9 g
0 BT FRAA F2F A7t vEgn (P<0.05)

@ olE Ux Ax A T [AE &4 B §20] Eol3tA EA W uel o
=2 248 vUEd Ao Ardy. 29 F EoHAE ¥ 2L 9IUE UxET FE
o] FFUE 99 FEIERUY F& 493 e A RFEY ®F FAETE
#4990 A FHRLEA AR 22 FHEAY U S dES AN B F¥E
3% FZEL L-ascorbic acid 2 atocophercl 2 43 #§A1EAY £& 58 845
o] FFTUE dx=ided FF3 Eds= EFU resveratrol ©] HAold FAFH FHL
el 3oz ddedg.

@ FFIE e dE FEE] dUgFUE £F FEEAT § H 22 FEAE ¥F
< @HEa Y7 dEed dE F43 4o vF F A5 BYAH E29@8 Folr} vEd
Aos @ddd. A B Ad7dMe HFUE Yxidd =2 899 Uggeeny 2%
of A Fis THE Ad 78 7154 A5 242 8L E A g AdHo.

Absorbation (700 nm )

. PSS
B PPS

A B 15 s 10 1= 20

Concentration (mg/mkL)

Figure 23. Reducing powder of 80% methanol extract from nanopowdered peanut sprout
and powdered peanut sprout.

Data wvalues were expressed as mean + SD {n=b). Different letter are significantly different at
p<005 by Duncan’'s muliiple range test.

NPPS: nancpowdered peanut sprout, PPS: powdered peanut sprout

A: L-ascorhic acid, B: a-tocopherol
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(th) ABTS'radical&A%

(D ABTS'radical £2A &AL 439 234 (hydrogen—donating antioxidants) ¢+ ¢4
Htg F4k8kA] (chain-breaking antioxidants) &5& &3 & 4 9Jon 484 (aqueous phase)
3§71 (organic phase) X770l HE 7led S

@ FFUE Yx=2T 80% dge FE5E2 ABTS'radical 24 L 243§ 47E Figure
24 ¢ ZTh FFUE UY=iED FZHEY ABTS'radical 2A%L 25 mg/mL FEA
29.8010.62% ¢ AL JENI, 20 mg/mL FENAM96.7611.47% ¢ AL U AF
A 548t ABTSradical £2A %2 F=7t 71845 F93 AolE Vel =4 54
Hol @983 FAE Ade Jeda, 4 s=rg (25 5, 10, 15, 20 mg/mL) FFVE o
v gl 2250 ABTS'radical 2A%FRY & #4-¢ YA, §9349¢ ol gt
(P<0.05).

@ ¥ 1 mg/mlL $E9 L-ascorbic acid ¢ atocopherol & EFEA= 3lo ABTS'radical

A& Hag 43, $TUE Ul FEE 20 mg/mlL 9 FEA 96.7611.47% o =2 42A
1] L-ascorbic acid (99.7610.00%) $} a-tocopherol (99.7210.00%) ¢ &4 vlu A] BFt
=R 225 A3 Ao FIAUSTS ¢ + UUTh ABTS'radical 245 #49, 2
F%g, SOD FAHEA S 43l T 93UE YniEY £E5F 20 mg/ml T=AA 7P =& it
45 e

B oy
L

Figure 24. ABTS'radicalscavengingactivityof 80% methanol extract from nanopowdered peanut sprout
and powdered peanut sprout.

Data values were expressed as mean = SD (n=b). Different letter are significantly different at
p<0.05 by Duncan’'s multiple range test.

NPPS: nanopowdered peanut sprout, PPS: powdered peanut sprout

A L-ascorbic acid, B! ¢tocopherol

_75_



@ 947 2717t AE5E ¥ ABTSTadical 275
= dAte 27171 A25E 2934
F °l%d %ﬂ*l?l% Aoz #od
ABTS'radical 224 %S YeEdo
Fas E4& Ad 8 7154 2

vEld ZAge 22 9 294

F718tAl H=dl, o] A2 & (phase) AtolelX &9 Z
o M 2 dTdME 9I3vE UxEwo

M FFo] =3 AG A AH FAE ol
F 242 8% 7HA7 fivta g,

i m}r
oo

(3) AER Y=g E585H 54 - Ad 432 8 4%

Zh d=A=7)

Z1EA B3 7| EAN Y B9E SEMe=E @35 B A3 71 EA B9 HFzAe] 150um
AR5, JEA YreRde fFA o] oF s60nmARRE T FEAN B2 7| 3§ =] Ao
E B fgure 25).

Figure 25. SEM(Scanning electron microscope) images. A)powedred chitosan B) nanopow-
deredchitosan

b QAR 24

71E4F V=i g A ES 4§ Zde= Table 24 ¢ #o. 7E(882%), 314(0.25%),
AL TRH6.66%), BB RO271%)E 71 EA E2F fASId oY, 2AFE U2 £

Agte] w2l 90900904 1650022 EA#Fo] 162 #ZaEE & F AU

Table. 24 Composition of nanopowdered chitosan and powdered chitosan

Composition Powdered chitosan” Nanopowdered chitosan®
Moisture(%6) 6.4410.00P 8.82+0.05*
Ash(%) 0.29+0.02 0.25+0.02"
Nitrogen(%) 6.7510.08" 6.6610.01
Molecular weight 90,900+33.23" 16,500+12.70
DDA¥(%) 93.00+0.17° 02.71£0.28"
Y Commercial powdered chitosan with size 150um

2 500~600nm



¥ Defree of deacetylation
@VaheswtﬁnmesamemhmnwthﬁﬁmmtmmmsigniﬁmﬂydiﬁmmtatRﬂmhy
Ducan's multiple—test

{th) FIES Y88 7153 54
7124 eide) Fae g B48 dals Table 25 8 2ok $EEFFH(66064g/1000), A SE3E
(T6.3¢/100g)2 7| B4 £99 FFYRT 242} 14.0%, 04% =3, 4L{FH {2 7| eit &
9] 29mg/mgo.E F| =] Y3 F 60%6AE H2F 2 KB

Tahle 25, Absorption capacity of nanopowdered chitosan and powdered chitosan

Absorption Powdered chitosan” Nanopowdered chitosan®
Water (g) AT32106" 5654126 4%
Gil {g} 703.0+28.1° T76.3 355
Dye (mg) 9.6--0.4* 29+0.1°
Y Commercial powdered chitosan with size 150um
2 500 600nm

¥ Defree of deacetylaticn
? Values within the same column with different superscripts are significantly different at P<005 by
Ducan's mnltiple—test

() AEL Y| itz &3
U7 e 290 gaasd 3= Figue 26 3 820 S aureust ¢ 9] F718M9w,
Ecoli O157:H7& ¢ 5¥l, B. subfilisi= o 241, L bulgaricus= ¢ 3W, C albicmsi oF 4],
S. cerevisige= ¢ 2ZTWl2 o FA vy, et StgadE o8 FRH4 ot g2
Ur FEL B2de FFEYs AES B vF @A 2 AL 4+ A5t

3
W

Wanle el coumt g chomi)
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Figure 26. Antimicrobial activity of nanopowdered chitosan
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. 7154 A5 9144 A= F4 HE AT o583 14
1) 93 U4E Y32 HA7 Caciocavallo cheese 2] o]3184 E4 9 #A5H7}

(7h) 4Rk 4
O @gE Yreidg 3715 Caciocavallo cheese 9] duHE 32 £4% 4= Table 26
I Zo $3UE U=EB%E 713 Caciocavallo cheese 9] FEEFHL 4418% =2 Caciocavallo
cheese & FEIFHY =4t ol FIUE UY=EE9 AHZFo| Yo FEE F5317] o
Eoli, §x%3 (30.50%) F =2 (17.30%) =S Caciocavallo cheese Bt} @sich

Table 26. Mean chemical composition of Caciocavallo cheese and nanopowdered peanut
sprout-supplemented Caciocavallo cheesel) ¥

Control® NPSCC?
Moisture (%) 39.71° 44,18
Fat (%) 34.00° 30.50
Protein (%) 20,51° 17.30°
Yield 10.00 11.00

1) Means within row by the same letter are not significantly different (p<0.05)
2) Control : Caciocavallo cheese

3) NPSCC : 05% nanopowdered peanut sprout-supplemented Caciocavallo cheese
4) Milk fat 4.27%

(W) g

OCaciocavallo cheese (Control) ¢ BFFUE Yx=iBTE H7ME Caciocavallo cheese
(NPSCC) & 14T, Bdi&%= 9% Al 6 T 4 T2 F 314 (0,2, 4,6 F) 22 47
$+8 243 A3} Table 27 # 2t} NPSCC 7} Control Bt} 47 $71 S8 o= &4
FAHULH (p<0.05), F473re] 7 b FATT7E F42EE ¢ F AdA( Control
2 0Fo 2.00x109 CFU/mL ¢lA w4 6 Fol& 260x108 CFU/mL o2 fFoH o=z 7439
I, NPSCC & 05 3.00x100 CFU/mL ¢lA %A 6 T+ 500x108 CFU/mL &2 ZFAs}
At (P<0.05).

Table 27. The viable cellsl) of Caciocavallo cheese and nanopowdered peanut
sprout-supplemented Caciocavallo cheese during ripening at 14 for 6 weeks?2)]
{unit : CFU/mL}

Ripening Period{weeks)
0 2 4 6

Treatment
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Control” 2.00x10° B 5.00x10® b8 3.63x10° P 2.60x10° B
NPSCC? 3.00x10° *A 6.30x10° 761x10° 4 5.00x10° 94
1) Streptococcus salivarius ssp. Thermophilus, Lactobacillus delbreuldi ssp. Bulgaricus, Lb. acidophilus,

Bifidobacterium lactis mixed starter culture cheese
2) Means within row(a—b) and column{A-B) by the same letter are not significantly different (p<0.05)
3) Control : Caciocavallo cheese
4) NPSCC : 0.5% nanopowdered peanut sprout-supplemented Caciocavallo cheese

(o) 234 A4

O Caciocavallo cheese (Control) ¢ B3FUE Yxif&IE& H7ME Caciocavallo cheese
(NPSCC) & 14T, FUE% 95% oA 6 Ft 4 F 2 F 3438 (0, 2, 4,6 F) 2= AF3A
&€ 2% % ZI= Table 28 F 2t} Control 9 AFAE 4 2 FHEH 30 cm ol o
ARl 7 ¥ =X 5 & HEAT. 22y NPSCC 9 41F3AL 20 cm 4 9]
U J73oE 4 E Vel A3 A o] Control dlA Bt & o)lfE AR AE F 2E
A AAoNA BIFUE i =o] FHA TEE AFAH ¥ & AoE AndHGY
A F A= BF FYACR JMACE i AFHE 3 FEY Fot L& AHE JEH
ol

Table 28. Stretchability of Caciocavallo cheese and nanopowdered peanut
sprout-supplemented Caciocavallo cheese during ripening at 14C for 6 weeksl)

Ripening Period(weeks)

Treatment
0 7 4 6
Control® 4,004 5.00%4 5.00%4 5.00%4
NPSCC ? 4,002 450 450 3502

U Means within row(a-b) and column{A-B) by the same letter are not significantly different (p<0.05)

2 Control : Caciocavallo cheese
¥ NPSCC : 0.5% nanopowdered peanut sprout-supplemented Caciocavallo cheese

(zh % E9d=E %5 54

O Caciocavallo cheese (Control) ¢ HFUE YxEEE #H713 Caciocavallo cheese
(NPSCC) & 4T, FFE 9B% oA 6 T4 548 T2 F 448 (0,2, 4,6 F) 2= 80% 9
ge 259 F ZEdAe ¢3¢ £33 2AE Figure 27 3 24 NPSCC # Control B
T A7 nEAHer Frstgen (p<005), Control& 0 T 332mg/g oA 6 F4
63mg/g & °F 96% %713k HbHe] NPSCC &= 0 F 40mg/g oA 6 F9| 87mg/g & 117% =
73t} Control o Hl3le] & Z&dE §F FrlFe] & Aoz AFHAAUY. oy 2 4
A3 NPSCC ¢ & ZgyE 30| Control o vl8] o} &3 43 a3E vehd A
o7 7|, to FFYUE URELE £ A4 A 242 LS 5 & A
oz JidEd.
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N NPSCC

S Control

il

Storage period(wks)
Figure 27. Changes of total polyphenol yield in Caciocavallo cheese and nanopowdered
peanut sprout—supplementedCaciocavallo cheese during ripening at 14°C for 6

Total polyphenol yield(mg/g)

weeks.

Data values were expressed as mean = SD (n=5). Different letter are significantly different at p<0.05 by
Duncan’'s multiple range test

Control : Caciocavallo cheese

NPSCC : 0.5% nanopowdered peanut sprout—supplemented Caciocavallo cheese

(vh) A4AstE v

O Caciocavallo cheese (Control) ¢ FEFUE YxEZdE FH73 Caciocavallo cheese
(NPSCC) € 14T, ZdiFE B% A 6 T 4 F 2 F 04 (0,2, 4 6 F) 22 TBA
Bg- AAEZHEH lipid oxidation €& AT AFA = Figure 28 # o}, NPSCC & Control
7 dasted BGEE W, fFojFer ¥ #E e AT (p<0.05). Control £ =4 0 Fd
0024 94 6 Fo 0053 2 FAol IAPATF A&FHoR Frlste A4S EHAL, NPSCC
= &4 0 F 0027 oA 6 Fo 0019 E 40| APIFE AHLHoE Zi3e FHEFS
B

0.055

-
-
0.050 e
—
-
-

0.045 | o
= -~
=] -~
=

-~

o 0.040 >
ﬁ ~
2 ~
2 0035} =
o -
2 _ .
2 0.030 | -
- r i — @ —  Control

025t — —&— NPSCC

0.025£

0.020 |

0.015

4 6

W

1]

Storage period(wks)

Figure 28. Change of TBA value for in Caciocavallo cheese and nanopowdered peanut

sprout—-supplemented Caciocavallo cheese during ripening at 14C for 6 weeks.
Control : Caciocavallo cheese
NPSCC : 0.5% nanopowdered peanut sprout—supplemented Caciocavallo cheese
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(vh) 24 HA
© Caciocavallo cheese (Control) ¢ HFUE vx=i%E #H73 Caciocavallo cheese
(NPSCC) & 14T, Ad+% 5% oA 6 T4 A4 T2 F 33 (0,2, 4,6 F) 0 BEAS
£7% A Table 29 9 2t} Control 3 NPSCC & %4 %9 hardness, cohesiveness,
springiness, gumminess, chewiness 25 94 Abo]7l Wt (p<0.05). =9 gddstil F&
Ax & H-oHE AXE YER+ hardness 94 AY A 0 F 9 Control & 748,
NPSCC = 355 °¢|8l2o™, 6 F+ &4 Al Control & 11.63, NPSCC & 501 2 Z}7} F71sl=
B B ol A4 717 T FEY #FAZ A% AAE AR YAE Y AH
#Hg YElJ = cohesiveness ¢ AF+= oS3 Zoh 0 F 9 Control 2 0.68, NPSCC + 0.61
ol9lord, 6 ¥ %A A] Control & 056, NPSCC + 066 22 Control ©] NPSCC R} v

FXE Bygoy g4g Jegd= spn'nginess o] d3= 0 §F 9 Control 2 0.76, NPSCC —
071 °|l3, 6 F %4 A] Control & 0.70, NPSCC = 0.75 &2 Control °] NPSCC Ho v
£ FA2 RYEv. AFAL JYEE gumminess = 0 F W Control € 5.11, NPSCC &
214 °|9lo, 6 F 54 2] Control & 655, NPSCC + 332 2 '3'7]'01'1_ AgE Bt =

391, NPSCC = 154 o|3leH, 6 F

3 AYAHL Y= chewiness © 0 & W Control &
= AL Bt A AAE 534

<4 Al Control & 456, NPSCC & 247 22 F7lsle
Az FHde & 9% 7IA &S Aoz #ddH
Table 29. Textural properties of Caciocavallo
sprout-supplemented Caciocavallo cheese during ripening at 14T for 6 weeks2)

cheese and nanopowdered peanut

Texture Ripening Period(weeks)
description Treatment 4] 2 4 6
Hardness Control® 7.48+0.03V°A 8.11+0.35% 8.87+0.58% 11.6310.24%
(N?) NPSCC? 35510.13% 44140128 5.47+0,048 5.01+0.34"8
Cohesivemess  Control 0681003  061+002% 065008 056001
(J* NPSCC 0.61+0.01° 0.6410.01° 0.60+0.01° 0.66+0.02%4
 Springiness  Control 0761002 070t002* 0714007  0704002%
(mx107%) NPSCC 0.71+0.01%8 0.6610.01 0.72+0.01%4 0.75+0.02%4
 Gumminess  Control 5111023  493t017*  BSILLOS™ 6551011
(N) NPSCC 2141006 2.82+0.11 3.2610.03% 3.3240.14%
 Chewimess  Confrol 3911027 34510044  AIBHLIA  ABGHOOTA
(Jx10%) NPSCC 1.5440.04 1.85+0.07™ 2.3610.04%* 24710178

1) Mean®SD (n=10)

2) Means within row(a-c) and column(A-B) by the same letter are not significantly different (p<0.05)

3

Control :

Caciocavallo cheese

4) NPSCC : 0.5% nanopowdered peanut sprout—supplemented Caciocavallo cheese
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(Ah) 4=
© Caciocavallo cheese (Control) ¢ HFUE vx=i%E #H73 Caciocavallo cheese
(NPSCC) & 14T, BU&=E B% A 6 F4 %4 2 F 24 0,2, 4 6 F) 22 A9
W2 A&sly] 93%t9 Hunter L-value, a-value, b-value € &A% ZA3= Table 30 3 2
t}. Control ¥ NPSCC ¢ =& U= L &, 24=E YedE a ¢, F4=E vUede
b & EF F93 zolE YA (p<0.05). 54 Fol W& Control 3 NPSCC 9 L, a, b
% EF 93 AolE vEIAGL, L 82 s40 Jdgd g F As BEF Zase 4
T2 E3eH, a b #2 47 F7MEeE B¥FE EEH (p<005). FFUE Ux=EY AA 9
o] Control 8] M= W3ld] 7]l ALz AYEHY, =g FHd= FFE XA &

o= HorEoh

Table 30. Changes of colorl)in Caciocavallo cheese and nanopowdered peanut
sprout-supplemented Caciocavallo cheese during ripening at 14°C? for 6 weeks2)

Color Ripening Period(weeks)
sl Treatment 9 5 4 =
L Control3) 86.39aA 84.23bA 81.70cA 80.36dA
(lightness) NPSCC4) 76.69aB 69.96bB 69.38cB 70.41bB
. Control 320B 3976 399bB  -412aB
(redness) NPSCC +0.11bA +0.24aA +0.33aA +0.20abA
oy Control 111cB 12888 12916 1322aB
(vellowness) NPSCC 20.83cA 22.64bA 23.16aA 22.35bA

1) Mean of eight replicates
2) Means within row(a—c) and column{A-B) by the same letter are not significantly different

{(p<0.05)
3) Control : Caciocavallo cheese
4) NPSCC : 0.5% nanopowdered peanut sprout-supplemented Caciocavallo cheese

(o}) & &3 A 4
© Caciocavallo cheese (Control) ¢ %IFUE Yxa%E FH7g Caciocavallo cheese
(NPSCC) & 147, "o‘ﬂ%-’—“-E 9% X 6 F &8 F 2 F 44 (0, 2, 4 6 F) 22 g3
T2 AgAe HskE gk A3}+= Table 31 3 72t} Short-chain free fatty acid (SCFFA)
= X 2z9] guld 'b‘B-J: AR Z9] =z, Ci¢t C¢ & cheesy & sweaty, goat & F& e}
Wi, Cs < sweaty, Cio 2 rancid, fatty &7 E Jephdth =4 F9 @3 Hz AF4A Cy
Cs, Cs, Cio & Control 3 NPSCC E5F /93 ztol7l Wk (p<0.05). AAHY &3 #2 Al
WAbe- 224 0 5 W Control £ 18.33 ppm, NPSCC £ 1448 ppm 2.2 el on NPSCC
B} Control ¢] ¥ & X8 HYth 6 7 54 #S |, Control & 33.71 ppm, NPSCC
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£ 3521 ppm &2 NPSCC 7} ¢ £ $A& B4t £ 4% @1, NPSCC 71 AAFe=z
EL X8 HolAgh 4 7|7t F¢ rancid & YEE Cio & 29 Control R} B2 4
A ALZE Hol Az FFUE YLD E AR SA, 49 € AL Agxn
AtgEY

Table 31. Concentration of short-chain free fatty acids in nanopowdered peanut
sprout-supplemented Caciocavallo cheese and Caciocavallo cheese during ripening at 14T
for 6 weeks

(unit : ppm)
Ripening SCFA concentration
period Treatment
twiscks) C4 Cé Cc8 C10 Total
Control2) 9.70dB 2.12cA 261bA 3.90aA 18.33
NPSCC3) 9.901)dA 1.10dB 1.50dB 1.98dB 14.48
~ Control  1181cB 296aA - 411aA 418A 2306
? NPSCC 12.83cA 2.22bB 2.30cB 3.26cB 2061
© Control  1674bB  268B 39%A 440bA 2774
4 NPSCC 19.49bA 2.71aA 3.02aB 4.19bB 2041
© Comtrol  2155B  29bA 359cA 562A 8371
. NPSCC 25.38aA 1.95cB 2.46bB 54228 3521

1) Means within column(a—d and A-B) by the same letter are not significantly different (p<0.03)
2) Control : Caciocavallo cheese
3) NPSCC : 0.5% nanopowdered peanut sprout-supplemented Caciocavallo cheese

() #5H7}

O Caciocavallo cheese (Control) ¢ #3FUE Yx=®EE HI7MF Caciocavallo cheese
(NPSCC) & 14C, BUEFE 95% oA 6 F3h <43 F 2 F 743 (0, 2, 4, 6 F) 2 BALE
A& 9 HY o2 AN A7 Table 32 9 Figure 29 ¢ Zth

O 54 % Control & NPSCC ¢ &3 5A4<l yellowness, dryness, ¥& YERE cooked
flavor, peanut, bean sprouts, %-& UYEl& bitterness, astringency, earthy, peanut, after
taste, Y<t & 549 hardness, springiness © #9%4 o] el oew, 3o butyric,
ote] salty, sourness £ F93& ztolrl gt 9l# EA 9 yellowness, dryness © Control,
NPSCC R5¥ &4 7|7k ot f93 ztol= ¢AA T, vellowness & FEUE =E
g8l NPSCC & 0 & W 275, 6 F 54 A 358 & F7lete A& Rt E3§ dryness
£ Control & 05 o 283, NPSCC = 367 oI 6 F 4 Al 542, 450 &2 F71st= A
TS Bnath got 2E 54 9 hardness & 05 # Control € 3.83, NPSCC + 3.18 <]l
3L 6 F &4 Al 483, 381 22 F7lele AFEFS B S51 E3 springiness = 05F W Control
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2 550, NPSCC & 355 ©|%32 6 5 4 A 583, 473 22 F7t8le AFE HFAh o
EAESA 279 22 AFHAE B 5 9 A= F4& 2 a3 a4 guky
o2 93, 3 o, 2AFE B A=, B 23N H7E vheh Zo] I qAdA v
H7hg AokA T, o] FFUE AA Y 5§ vV 2 E A T g3 w wfio)gt A}
g9t} AT AN FE F9 after taste o Felrt 2A A el J5A A= HA
sivtn S

Table 32. Comparison of descriptive analysis in Caciocavallo cheese and nanopowdered

6
X
=
i
=

peanut sprout-supplemented Caciocavallo cheese during ripening at 14C 95% for 6 weeksl)

Ripening Periods (weeks)

Sensory description Treatment G 5 r 2
S Control? g5 2.83%F 2.92%8 3.58%
NPSCCY 7.42% 7.42% 7.58* 7.33%
Appearance — Control 2.83% 3.83" 5.08* 5.42%
NPSCC 3.67 3.75% 4.42°8 4.50™
N  Comrol 275% 275" 350" 350"
Bubyne NPSCC 2.58% 3.58% .67 3.58%
Cooked Control 433" 4.58% 4.75% 4,50
Flavor flavor NPSCC 2.42°8 3.00% 267" 7, 5020
Control 1.00% 1.00%8 1.00% 1.00%8
S NPSCC 4.83% 5.25% 5.42% 5 55
Bean Control 1.00%8 1.00° 1.00%® 1.00%
sprouts NPSCC 6.58" 5.67* 5.83% 575"
I Shycml """" 3424 3.58% 3004 408
NPSCC 3.33% 3.75% 4.00* 30004
N Control 2.50% 2.75% 2.92%4 3.08*
NPSCC 2.83% 3.08* 3.08* 3.17%
—— Control 1.50%® 1.67"8 1.83%8 2.00°
NPSCC 3.83% 4,33%A 4.58 6.08°
_ Control L33 1,178 Brind 2.00*
Taste  Asmmgency pscc 314 350% 35808 517
Control 1.00%8 1.00° 1.00%® 1.00%
iy NPSCC 6.25" 6.33* 5.92% 5.83"
— Control 117 1.00%8 1.00%8 1.00%
NPSCC 5.00% 5.33% 5405 350%™
P Control 3.50% 4.00%® 4338 4.58%
NPSCC 4.83 517 5.50%4 6.00"
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 ortral 38304 4. Qo 4 75M 43324

Sl NPSCC 3184 3.54% 3790 3.81%
Teln o C orttrol 5501 567 575 5patk
d i NPSCC 3.55°F e 4.55% 4.73E
1) Menng within rowi(a-—c) and column(A-B} by the same leber are not significantly  different
{p<0.05)

2) Comiral © Caclocavallo cheese
3) NFSCC : 05% nencpowdersd peamint sprout-supplemented Caiceavalle chesse

F-Butyri
t-Sprinnginess g ; F-Cookedflavor
t-Hatdness ' E F-Feanut
A-Dryness 2 F-Bean sprouts —e— Control(0 weeks)
2 A --8--NPICT (0 weeks)
A-Vellowness | 'i\' : T T-Balty e— Clontrol (6 weeks)
, 1., --&=-NPSCC (6 weeks)
T-After taste Y _*__“ T-Soutness
‘S I
T-FPeamut T-Bittetness
T-Easthy T-Astringeney

Figure 29, Spider web disgram of the avernge sensorial scareg for Caclocavallo cheese and
nanopowdered peanut sprout-supplemented Caciocavallo cheese ripened at 14T
for 6 weeks,

(2) 7154 i@ A7 veR A =(Maribo cheese)s] o|#%% ¥4

h pH 53

U EAREsH WA 20T Aot A EA 2N S4F pH A8 FAE %% A=
#Hazl slE BA= Az BAS #3E&E AAT A= F1ES £9(CPM) B Y7 =4 &2
(NCPM)E H7HE F e x=2F A28t 0F1E 24502 5495 Z8& Ad7d pHE
FArgE. T B33 Figd0 3 2o] M2AT4E #84 o] glo] £N4¢] A% A4 A%
& A¥F L2 pHrL 0FA 165744 WolZim, 165dAM URAE ti Friete AAF B
A ol 40l IWHA Tt A0 24, VNN AE, AREY AN acetic acld,
carvonic acidst &2 S5k7u (¥ H{IFA #2 49 AN F gRde] BAd sw 87
B4 Z49 #e] Feldn ¥ Visser(8280)5 2 nast falee.
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P11t

Ripening Period (week)

Fig. 30. Change of pH during the ripening of Maribc cheese supplemented with chitosan
powder.

() 2t §4

FEALGS H7He vl X =8 54 F {4748 HEs Fig. 31 4 #o JEgL &
AA717e] ARESFE RE AYTFAN FATTE ZAson], NCPM 02%3871 AN 713
e 22 549, £49 AdA=2E aT72E49 g 2327 FAIEY AMEL ¥5
d FAEFE YHAZFAZ TAHR UAE SAT, $48 AFAdA=dA FAFL 2180
AASE odd 71X fde) gd %t Po| APHAEE SAY A=dE DA 9 RARO]
AESH= Fo] FEf 2 ddd Zg it AR £4 125F4= CPM3#} NCPME 37}
g vjE]BA=dME d2TRo 1fcfu/g odlE ¥e fAFSE Ueho] $AF E4wWg
d feid Axdg 94X XE Az WAH .

10.0

i)

——Lon
——CPM 0,24

—— CPM0.5%

e N CPIW 0.2%

Log No. viable counts CFU/g

=== NCPM 0.5%

P

(V] 4 8 12 16 20 24
Ripening Period (week)

Fig. 31. Change of Viable cell counts during the ripeming of Maribo cheese supplemented
with chitosan powder.
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) 24% +ex22Y0E 3
NEARDS A7HE vhAnA=d 85 WNS Wt Fig 31 & o] et Balow(E)s
Aze 4 F 584 da%do] ¥4 B SAEE YEGT Bwd v ged 7
EAERE 7% HRERAZAA 4704 HRES wd 2= B 295E 2
& B 5 Atk 44 AvdA §97 o] go) gue SRS YY),

1.6

._.
B

o
9]

—e— Con.
—a— CPM 0.2%

—— CPM 0.5%

o
oo

—— NCPM 0.2%

Amount of tyrosine(a/g)
o

—— NCPM 0.5%

o
£

a
o

e
h

0.0
L8] 4 a 12 16 20 24

Ripening Period (week)

Fig. 32. Change of WSN during the ripening of Maribo cheese supplemented with chitosan
powder.

@) £4%F A= 53
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Fig. 33. Change of TBA during the ripening of Maribo cheese supplemented with chitosan
powder.

(vl) %4% Total Phenalic acid 3

FIEAMR S-S AU ol B2 £4F TP §F WAdl= Fig. 34 ¢ o] Yeix. g+
A TPHFE AF3E AP BE ABVF DA 73 =& TPHFE dedgied, A+
7€) TP Wg= 023l CPM 02%2 7177 o4& 2717 Hd 2 TPH3& B4
tl. CPM 02%38 7179 CPM 05%37tT & =4 4573714 TPEFe F7Hslds ol ¥ A
A2 g F4¥E FEe Yehigen, Y27 NCPM 05%3717E €4 8F37nA 71
g7t o] Fd Fa s A%E JeY sS40 FWHEA 1659 HA £AE KHoln =
A AFRA Aese ARE BEd. d9F EAT YA EALE TPHFE Xole 4549
CPM 02%37178 A% 142 77 4939 Felg Jehid A 54 854
HxSE F AEYS 29 05% W7l vl BRI R A =T FARA =& #E eRfRiL
W 245 54 A dE&RTE AS §%d TAEA 4F39T Andersen(84)€ Penicillium &
o] ¢ =AM & TPEFE velddz sgor], Roquefort cheesed] A%+
300mg/kgs] =L ¥FX viEATR SHHE (95).
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Fig. 34. Change of TP during the rpening of Maribo cheese supplemented with chitosan
powder.

() ek 24
FEAEE A delnx = dubgdi ¥ Table 33 st 2o vebuth 2 wdgEs)
A4 Ax 33-36%9 FFE BPon @A L 22--24%9 FFE JeEhfdol £ 4744
FIEAE G Ayl & FolA T APFAY A& Helte o fE ARF A= 2714
A=Y F3 WEF 282 FFHLeE A% F51 73 vWEFY AolAM YeU:e FALE A
24,

Table 33. Chemical composition Maribce cheese supplemented with Chitosan and
nanochitosan Powder

FAT Protein Moisture Salt Total solid
Con. 3527103  2425403° 3695106  L70H002° 6305106
CPM 0.2% 368706 245005  3422+11° 185+002% 65.78+1.1°
CPM 05% 3397105° 2300+03* 3801+03* 1R2+004% 61.99+0.3°
NCPM 02% 3562405 2331+05% 3621106® 1941006® 63.70106%
NCPM %05 3534+03% 2201+02° 3688+04* 198+0.03° 63.11+04°

Means with different superscripts in a row(a—e) and columm(A-B) are significant at p=0.05.
Control = Maribo cheese

CPM 02 = 0.2% Powrdered chitosan—supplemented Maribo cheese

CPM 0.5 = (0.b% Powdered chitosan—supplemented Maribo cheese

NCPM 0.2 = 022 Nancpowdered chitosan-supplemented Maribo cheese

NCPM 0.5 = 0.5% Nancpowdered chitosan—supplemented Maribo cheese
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(A0 =8 ®= AWg

Meribo cheese (Control) s} dul 7|23 2o 723 e B9g Z42F 0.2, 06% ¥71$
Maribo cheese@ 14°ClM 674 2t A2 T # & 314 (0,1, 2, 3 4, 5 6 Ad) o= @4
A Aite wEg w3 A3 Table 34 9 2v). Short-chain free fatty acid (SCFA)
T A28 gule] 2% & 59 YR, Csst G © cheesy & sweaty, goat & & e
W32, Cg & sweaty, Co & mancid, fatty ¥olE Hebdd, AR F9 o |3 AH C,
Ce Ca, Cu € Contral 3 FEA 4y, 1} E9E 379 A= N5 25 AF 730 F¢
718 248 JEqsd. a9 f8 ANd O, G, Cp Cudt AA4FA a4 #2 AL
A3 XF FEAT 49, Y 22 B9E AFEE ATE A4 5939 A7 @1l AR
JEEtHp>0.05) ol A2d FIE4 9 de B9 222 37 g Ao R4l 449
Hid = A 982 nAA & 72 Alzdr.

Table 34. Production of short-chain fatty acid in nanopowdered chitosan—supplerented
Maribo cheese during ripening at 140C for Gmoenth.

Ripening period Treatmen SCFA comcentraton { ppm)
{ o) { % wiw ) C, C, [z Tital
Control 2 360, 184 AS=0014 3240 25* 1381
02 PCMOC 3 . 2 400,234 Al+D03% 33 140019 1407
0 L o 5. 390044 2 490, 144 B2E0.06" 328+ 344 1398
0.2 NMOCMC 5270134 2740, 134 A3=0, 354 33550 364 1379
0.5 NCMC S 480348 5 Bed 0 33020134 14,10
Control 5. 7oA. 0™ 0250057 42 EHD DS 15,76
0.2 POCMC 5. 80008 005" 4.5 Bl DA 1627
| 0.5 POCMC 5. B4-0054 EN [ e 4610164 1633
03 MM 5. 700034 3.05+0.0548 45200 33N 1602
0.5 NCWIC 5. B1=0.05% 3. 13:0.044% 4 5l o™ 16.23
Caontral 6.0 +0.0ES T 3 690,094 10 57 +0.085 1338

T TS T I By B

I PR W TR UFITY N T Sy O Py P

0.2 POMC 5. 87+0.06% L. De* 3710174 2 Sare- o™ 2330

7 05 POCMC 5910044 150003 36540134 1272400 33 2543
0.2 MCWC 5.040.06% BEC 3. 740,088 12656013 21548

0.5 MCMC 5.93:0.05% 3. 1 7=0.034 3. 760,134 12 GEH0. 114 2554

Control [ 3. 300,08 5 700,254 [6. 491 31*% 3218

02 poMC 5E3E0.37 5610344 17. P01 334 3z39

3 D5 PCMC 5. 2D DS 57000138 17.57+0.68% I3 0E
02 MCMC 7. 1GH0 4748 58240254 17. 831, 1B 3420

3 MNOMC 700 20 5 BOs0, 13° [7.19+1 05" 55

Control L1L0os] 247 5. B0-0.04% 18 14H0.01" 4408

N2 PCMC 1379007 4. 56+0.08" 5.7 4006 18 21 006" 4230

4 0.5 PCMC | 4.5240,65% 4,490,108 3 B0, 06D 18.54+03 52 4381

0.2 MCMC I3EH03T € e % 0 [ 5. 85+0.03" | B 40, 31 4701
0.5 MCMC 1 386+1.12% 4. 500027 5830, 04° 19.27+0.08" 4355
Conmol 3. AR+0 307 T ER=D. 10 A 305100 FERT
02 POMC 16 61+0.07F 403006 f 2340, 0 I B2HD. 4938
5 0.5 POMC [ 710067 5. D00, 2 6 32+0,35% 21,3840, 74 4989

0.2 MNCWC 1 6. 1650674 4934009 G 0001 ITET
0.3 MCMC 1652+1 554 5000 164 G230 114 4890

Control 15. T8 1017 6ERHD 1T TOEE0.33

Pt b b ] B 1
- Ly =

02 POCMC I8 000, TEhE 6950, 134 7. 140,064 5733
L] 0.5 PCMC 21970924 TR0, 134 T 1TE0 04 ; ; 62 TH
02 MOCMC 19 3442 5148 7050304 7. 160014 7.B5£2 Tt 004
0.5 MNOMC 20327 304 7214027 T 200,004 6. 9462 TR GG

Means within a calumn with different ketters are significantly different at o< 05
Control: umtreated Maribo choese.

POMC: powdered chitesan-added Maribo cheese.

MOMC: ranopowdered chitosan-added Manbo cheese,
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(c}) M=
AT AFE 7o) AEE A2 A4 Hunter AAAE A&t B2 AEE JE & L-value
(ligthness), &4 AEEZE VgE a-value (redness), =34 AEE JEdE b-value
(vellowness)E 103] yHE3te A% A= Table 35 & 2l Lt RE FoA £A477
5 FYFoz FarEFeH, AE Doe FYFLE o7l YElA &L Aoz #AFH
of £47]|3to] AoAHA oFAAE ALRE YEHT aghtd EEIFIAA AV ES F
Vet Aoz FAFHoH, MEILY Zol= FEA AutEd 2FAAA JIEA JefdRg
L #Ho2 YUEYY. btE afld vl&T Ao #FFAHO FA7|o] AAAFE FoFH

2 F7Mee Aoz vEEY. JIEN YxEd A7l Maribo cheesed] & ST 23 o
7, 71 B4 dutE D M7} Maribo cheesedt fol# oz Aol7} A ¢of 7| EA YxET
S L3 VT A= AR Al & 9] g Ao E HERY

Table 3. Changes of color in nanopowdered chitosan—supplemented Maribo cheese and
powdered chitosan-supplemented Maribo cheese during ripening at 10C for 4 months

Color Treatment Ripening period (month)
value (% wiw) 0 1 1 ] { § ]
Conrol 857420054 82050604 §1872065% 814020044 80041368 702518048 7720z003%
02PC 858620384 828120604 82300604 81401074 1260804 7098=1054 784720734
L 05BC 859520534 20720734 220620974 8146=04944 8092210645 70011704 773120 408
0INPC 86060674 82080554 82250414% §141=171A4 104084488 70652085% 774921 14%
0SNPC  85002048% 827820544 0762056% 80640704 8031L1284% TR25Q50M 75862057
""""" Cotol  299=0174¢ 307200240 312200248 31020048 31920048k 3020108 33820058
02PC  293Z0104 309Z005% 314Z007ABC 314Z0104% 315200248 32020144 341Z009%
a  0SPC 2920004 341z005% 31520064 314z0054 315201548 32502140 33020043
0INPC  286=004% 300Z000% 30720005 3000043 31020022 32120024 32720213
0INPC  257Z0.03%  284z003%  303z001%  305Z002% 30920083 319z0154  3262024%
T Control 1093203340 120620.114 126220208 126970235 128570538 12867005 129370.128
02PC  10912027AF 118920328 12460073 125520263 12712020% 129320169 132520.14%
b 03PC 110520304 123020354 1204203584 130720204 130420204 1317202488 134220534
0INPC 111120234 121520204 123320245 126720088 1209201048 130120358 132020184
0INPC 10870404 1206=0.194% 130120208 130320054 131720054% 132820004 (33020174

Means with different superscripts i 2 row(a-f) and cohumm(A-C) are siguificant 2t p<0.03.
Control : untreated Maribo chease.

PC: powdeted chitosan-added Martbo chesse.

NPC': nanopowdered chitosan-added Marbo chesse.
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(Z1) B4 AM

2 =9 @y =@ VE e Hardness 7} 28 Al2dA &40 FAYHAA FL340 3
A ol ¥= controlRr} v FIEL EE& HHE AE7 F4He2 gL hardness§ BRI
T} (p<0.05). ¥Au 78 AFHE JelJl= Cohesivenesst 4 §F EE A|gdM FAa4
tH controls} 1= B ER A7 A= feAed Aol A gt (p>006) @42
Uell £ springiness, A344A€ VERl¥ gumminess, ¥4 VEFAE chewiness BF
= 7|Eq BEd& AR A=A FeAHd Aol AT Hd ¥ g uvEHeH
(p>0.08), €40 AYd vet Faste FP& Bk

Table 36. Texture properties of nanopowdered chitosan supplemented Maribo cheese and
powdered chitosan-supplemented Maribo cheese during ripening at 10T for 4 months

Texture  Treatment Ripening Period (month)
description (W) 0 1 2 3 3 5 ]
Control 149720614 976=1214% 94720944  7412047%  7322080%  710=127% 71520665
02PC  1400=06242 0020004 08710040 03310240 03404848 027Z0T7IAY 014=(Q0Ar
Hardness  05PC 150805142 1026208240 1005214140 97106040 05107448 04205140 02314340
02INPC 1408203042 043x(804" 0183:0624% §R0x(08Abc R43T(081ABC  R3BT0624¢  §10x(Q494Ec
DSNPC 1504=1.16% 9061004 0640994 0301114  926T1424F  923x(8640 92001248
R Conrol 07820024 07320024 069Z001A 07120014 070200144 (§8£001A% (0§7£0014
02PC 0730014 073Z0024%  (068=002%  068=004Bd 06600284 0660028 065z001Ad
Cohesiveness 05PC 0780024 074200240 068=0024¢  (60=0014B (600024 (6T=0014Bd  (0g4=0.034
02NPC 0790024 0730018 069=0024 (067=0013 069200148 0680024 Q66001
0ANPC 07900242 074Z0014% (0700028 060=0014Bd 0600014 Q6TZ002ABE 0670024
S Comtrol 113950324 7780404 74620314 52820315 5261088 51221214 50550165
02PC 11500444 710205240 701203240 607=06740 6870434 35704680 G605
Gumminess 05PC  1152E046% 7630804 72220514k £0020224%  G80T0764° 6810108 6330654
02NPC 114420354 70807240 7060614 605035540  701x1254P 6920208 66704540
DINPC 1146Z075% 751X1114% 737205240 700Z036% 606=0604F 6821035780 67006940
S Comrol  079Z001% 07520034 07520088 07020018 070200240 06800240 0680034
02PC 0800014 0730024 QT73Z00TAR Q7100240 0700024 06000440 Q660034
Spingness  03PC  083X0.1242  (77x(Q124% (7601148 7200340 (69F00240C  (65F003A  065F0.034
0INPC 079%0.144 (074100242 (073100450 Q71200188 0600024P 0670024 067T0.03AD
DSNPC 08320104 07801042 078001142 072200440 06000340 0660044 0660024

Control 9.42T038% 513T058% 508T0394 504T0914% 4970215 49102%% 48510424
02PC 9640974 528705240 51570260 51107480 5060304 4980404 4873440
5
1

Chewmess  05PC 9.82T1.10% 553T074% 531059 5190748 5040254 4970574 4880144
DINPC 9521814 S15TNR4AY SN4T037A SN1T0434 4RITN4RAb 4780714 4 RN T( 3940
05NPC 9.71=038% 5380354 5280474 5220208 5040124 4910294 485T048%

Means with differsnt superscripts in 2 row(z-2) and cohimn(A-B) are simificant at p=0.03.

Control =Ianibo cheese

PC: powdered chitesan-added Maribo cheese.

NPC : nanopowdered chitosm-added Maribo chesse.
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(&) #5471

HEe #5534 F8e] B AT AFTEH YA 10422 o|F9 Fow, =
T3 ZhZhe] AES vaste 7THHLE Hrlesien ZAE Table 37 3 o d=Fd &
Fd = S547]FT yellownesse F718IRIL HETUEA)IS 7|82 SRS A¥d o2
S A5 BE T8 A vellownessg] &7} AE7 & AL = Uelytl. Cheese eye? A4
de dacdAr A fggten BE IFHA4 2 dFds 25 g3 tte] F4d e
gz dEZIHEED 44 aFdA md o, &%, gewsd BFE 5477 5 5718
Fom, AE Aole AL e Ho2 FHFHAT EAMI $F F Aos 4ubgq ¢
FEAAE MAFA R S47]3F0d ¢ ddd] A ALz vEgxton, 4 JEY Ao
HolA] ggtt), AAAHQ 7% HriolA d=2T B 7|EN U=ET H7F Maribo A&7}
H & o2 e #54eE 435

Table 37. Sensory characteristics of nanopowdered chitosan supplemented Maribo cheese
and powdered chitosan—supplemented Maribo cheese during ripening at 10T for 4 months

Texture Treatment Ripening Period(month)

description (0 /W) 0 1 2 3 4 5 6
Control  400=0.00%  400=0.00%  400£0.00%  400:0.00%  417:041%  417:041%  433:052%
02PC  A17:041%  417:041%  483:075%  483:041% 48320754 SO0:L10M 5170754
Butyric 05PC  417:075%  467:082% 48310754 50080634  500:0.89%  S.ITx0.75% 533121
02NPC  4172075% 43320520 4830754 46708245 4830410 483008 5170.75%
0SNPC  417:075% 46720800 48320755  483:)75% 4830754  500£0.634 5172075
Control  400£0.00%  450£0.55%  500£0.41%  450=0.55% 4330528  400:041%  4.00:041%
02PC  400:0.00%  483:008%  533:082%  AG7:0.82%  4gT=] 20k 433082 4330508
Bitterness  (5pC  417:075%  S005080M¢ 5675103 5170754 50050414 483041 4502055%
02NPC  4.00:0.63% 43320524  517x075% 467080 450:105% 433050 4172075
05NPC  417:0.41%  4832008%  533:0.80%  S000.80% 480414 450:105% 4332052
Control ~ 450£0.55%  383£0.41%  383:041%  350:0.84%% 330524 317041 3.000.41%
02PC  450:055%  417:098%  400:0.80%  417=117% 40020634 3830414 36705045
Hardness 05PC  483:DAl%  467:082%  433:0524  400:0.63%  A1TELITAR 4000418 3830410
02NPC 45020844  417=L17%  417:041% 4170754  383098%  3g7e052% 3,500,554
OSNPC  450:0.55%  450:0.84%  43320.50%  433:0.80%  400£0.89%  3§3041% 3670808
Control ~ 450:0.55%  4.67£1.03%  450£0.55%  483=0.75%  500:0.63% 5008063  5.17:117%
02PC  467:082%  SI7ELI7E  483:008%  517=075%  SE7EL03 SSLITE 583098
05PC  450:105%  483:0.75%  467:0.82%  500:0.80%  S50£1.05%  5E7=l2lA 567082
02NPC  450:138%  5.00:080%  533:0.82%  583:075%  600£0.63% 617075 617:0.75%

0.5NPC 4.67£1.218  48320.758 51720754 5.83£0.754  3R3:L17Ad 600£110%  6.00£0.80%
Means with different superscripts in a row{a-c) and cohumn(A-B) are significant at p=0.0J.
Control - untreated Maribo cheese.

PC - powdered chitosan-added Maribo cheese.
NPC - nanopowdered chitosan-added Maribo cheese.

Overall
acceptahility
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. 715 BHd =9 7|5 AT 9= AR SEHW

(1) F3UE JYx=&E% A7l Caciocavallo cheesed] #AAPEFH] 45 A% o5 449

(7P Medical score, paw thickness
A g2 A= Figure 35 ¢ 2t} Methotrexate 159 A $ Medical score 9} paw thickness
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Hste #AY AMER7E B} A4 vEsth

0.4 7
q
:-I;.L -.C-. A A
S r i |
f \ —
it 4 [ ™~ e ¥ -
] -,
e i !
&f - ,
A L » -
h e, T ey
- A -~ & a : & —
z ! 5 ﬁ! N W ~a
B | ] “w,
E i I - '-,‘
z 0.3 e . .-I W
] | "
B : = 4’ / "
o r ? L‘_‘
- l| .r “_
b | g /
e —— T o
—o— CI? e it/
-¥— CC o
—ic— NPSCC ;'
—m— No treat biJ o

[
e .
&

LR ]

L E 4 & L] LL] e i (L] (L]

2 T T T T T T T T T
L] z 4 [ & 10 1z 14 16 18
=sks afel (V] inme el sl

V/eeks after first immunization

Fiure 35. Absolute clinical arthritic score (A) and paw thickness (B) of all groups. MTX;
methotrexate, CIA; collagen-induced arthritis, CC; Caclocavallo cheese, NPSCC;

nanopowdered peanut sprout—supplemented Caciocavallo cheese.

() B89y 24
Heata B4 A¢ AxE Figure 36 7 &t MTX 259 A% #AdA I HYAPEy}

CIA & B8] @A Jewa, 34439 A4 #2 & A= epta #age] 4
ABHALE & F UGt 3FHE A7} Caciocavllo A= 2FIM & CIA 250 98] &
2 Axe ¥Wo] A& HYPT I3 AEE MTX 257 vmdd FgAT o= Ax #4d
ALdEA7} e FAoFE g
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* E.NPSCC |

Figure 36. Histologic changes in knee joint of all groups. (A); control group, (B);
collagen—induced arthritis group, (C); methotrexate group, (D); Caciocavallo cheese group,
(E); nanopowdered peanut sprout-supplemented Caciccavallo cheese

(th HZFA 5
HF A 439 ¥ ZI= Figure 37 F B v3L 9454 AP 2A H2 @A
AL FAA77]1 98 Hdgd Ax AeE FelA vk MTX9 A CIAZF) w3 & A
T WA 4FUE A7) caciocavallo A2 F9] A$ MTX Bt 9zk ] e} v)$ 33
A Asr deisth

2.0
3 —
=
5
=
g 1.5
5 %
: w2
£
Lt

1.0 -

Control CIA MTX

Figure 37. Effect of peanut sprout—supplemented Caciocavallo cheese on the spleen indexes
in CIA mice. Control; control group, CIA: collagen—induced arthritis group, MTX;
methotrexate group, CC; Caciocavalle group, NPSCC; nanopowdered peanut
sprout-supplemented Caciocavalle cheese
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2. A 24d s (2012)
. AT A2 AFE AF VT4 BE9 7 2 A
(1) E4(Es X454 FHAE 19F 24494 49
7h 44 44 =3
al7] Fig. 3BA4A F 4 flxe] AAXAE 193F] U@ peak ¥R & §9) dgon &

FAAZHE 2855802 Mye] gda=ERd ¥€5E& A 75 HPLC 42 UPLC 7| 71&
o] 4% FHe] Ao jsomer BAdH=d Z S @ Ao AsdAr

..‘|'Ii,._.

Fimme, 38. UPLC profile of 19 ginsenosides

(1) B2 Jx5 48 25 AR 22 3 44 & $E23d AAEd 5 479
A7 Z24E TEHE A, F4 FE 2T FARL d{ L AER FE 0%, 28
L2 60T, T4 48 FEE 10brix, &84T 647 33 Sgcflt) oy F I
Atol=e] §FL& 289 mg/g 19, Bbi+Bg® % ¥ %=+ 10.1 mg/g o %th

o] 4te] dxg FH3} vz 29 FF94dedTA1992d)d N FHEs & &
A Ao = §F2 SN EH 47 12898 meg/g, A7 667 me/e, F7 5.08 mg/g,
dr] 203 mg/yg 2% Yeidt 34483 A(19092) M= 8 Eld B8 FEE T
o] AAxAeE BFL HE FHHdHEEd +83 F AN A= @FL T2 &
50.3%, 2655 me'g, 209691 & 44.3%, 31.2 mag/e, 0%l -f 42.23¢, 382 mg/g, 0%
£ 39.6%, 475 mg/g, B0% N2 3659, 534 mglg, 10096 &2+ 19.7%, 92.2 mg/gs
ERfe], &2 B &0 713 8%z 4§ o] woldASE HelP o, F2E
Z8 AN Al E {HE G SE Y& FolAT+F FASE LY, 100%AE Y o
1% #=A et

_96_



(ch) ¥4 FA A= AF WY
D B4 Ag =3 44 4% A
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=
o

13 14

ERb1 ®Rd B CK+F2

Figure 39. Test for enzyme selection : 48hr, Comparison of Rbl, Rd, CK, F2 contents

@ B A =7 44

Gh AAMxeAlol= £ AFS HF B4 HA
A 98 A3l 32 conversion AEE Rbl — Rd — F2 — CK 9 &ogiov], 845
Z 69l Cytolase PCL5# 129 Sumyzyme ACZt Target S22 CK + F2¢] #A#{ L EA
velgth, 5 A4 dzg Ry {49390 FAolr gigden FF o ¥ BELE 4
L2 A HPEL APHA.

B AAeAlol= B4 AH/S AT AL FE H3E 4Y

Ginsenoside (mg/g)

3.0
2.5
2.0
1.5
1.0
0.5
G.0

con c0.5 c0.75 cl c1.25 s0.5 sO.75 s1 s1.25

B Rbl HRd BCK+F2

Figure 40. Comparison of Rbl, Rd, CK+F2 contents per amount of enzyme {48hr)

C{Cytolase PCLS), S(Sumyzyme AC) 0.5, 0.75, 1.0, 1.25%
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Fig. 40014 R+ 4lg} o] Cytolaser 05-0.75%9A d@&o] $5dov, Sumyzyme AC
HA] 05, 0.75%60 4 2434 el &% 4= Sumyzyme AC 7} Cytolase B} &
Ao +4¢ A= e

@ AM=AtelE 54 AE EAF HAFH 49
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Figure 41. Test for optimization of enzyme conversion time
At A¥E A% AL EUEHEE A3, i 46430 o 28Es FAHE LYY BEL
AR AT 8N @A S ALE 238 AARY 94 EE dd BEL AR E&o
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Figure 42, Test for verification of synergy effects caused by enzyme mixing
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sHHt KA Afd 8 =1 & R2YHEY &4 Criolases] Sumyzyme B4R T84
AgSial, 5= S50, pHE FO428 4008 FEFHE A F#4ick AL UE£E #% 7
¥ FEE 10brixf7l AN L& FEE 0.75%0M 4Ehr T3 3o $ribA4 e
Wwoh At HEANE TN 1087 dA%E Aes AN

G o] 9 B8] 2 YL AW Jd
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Figure 43. Teat for opiimizetion of pH condidon and conversion time

#7141 AfE A4 ARTSE Y2 RiE 254 ¥ Rei=d APHE 420 AN/ dE
of B4 AN GE&GE7 #an BOEY Ad YHEA %= FEe o I Rgd
olg9 FEEHEE AWSHA @] Hfid Rgi3d] @y P4l opd B w74 AR F
Ay AL AR TAEK EF AXNol A&Fo|T bplance A A% A Al =g P4 b
Aot A% A 7] Fyg 239 2o e, pHEA 3094 4§ A7 A3E o
Rg3 @5Fe] A7 f& 44 4 510k 2222 #74 2488 348 =34 pH 30, 5
AteE AANAL

@ A =P AHE ¢ 4dY AF
AXa ¢ & A A 9] T o T84, 74 HE(, 23 W B2 AEE(1Ah
£ B3¢ &7 & 38 39 3% 2.
Table 38 Comparison of prouperties of ginseng extracts and ackd modified ginseng

44s 29 H74E AHA0A) #7142 Ad4E4)
u B Ho& Hod
A4 A |44 (56) 44 A |44 X (56) A4 A |44 (56)
*=0rix} | 100 25 = 150 30 - 102 17 -
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Total
Ginsenoside 9.2 9.7 105.1 13.1 11.3 8.8 9.2 6.1 66.5
(mg/g)
1 1
BRLERE 3.1 3.2 104.8 0.3 0.3 111.2 0.5 0.6 108.3
(mg/g)
Rg3+Rhl1+Rg?2
0.6 0.6 108.9 3.1 31 979 24 19 794
(mg/g)
Rg3
0.1 0.1 109.7 2.0 2.2 108.0 1.6 1.0 64.1
(mg/g)
Rgh+Rkl
06 0.6 105.1 8.7 6.8 Tib 51 2.4 471
(mg/g)

Table 39. Comparison of properties of enzymatic modified ginseng concentrate consequential
purification treatment

3 = 22 AYQA)
B 44 4 34 ¥ 3A52(%)
+ %.(Brix) 10.0 30 -
Total Ginsenoside
126 12.2 96.8
{(mg/g)
Rbl+Rgl (mg/g) 14 14 100
Rhl1+Rg2 (mg/g) 1.3 1.2 92.3
Rg3 (mg/g) 0.2 0.2 100
CK+F2 (mg/g) 0.9 0.8 88.8

A dEE FE99 F¢ HERAARAE AR, 53] |, & AAs EFee AHE
£ 100% B5E + A} AT [F714 AFAe H4 AE loading GA € AF A
Al ZAA ALl 27 HE:H %zhe] Bego] HolFT WH EA HPR A FHFEo
96.8% = AA DAY 3 F&o] wot AA TAY set-upel & HUSE F9E + Ay A
719] Z3E F& HP-20 resing o]|-&3 AA (& =340

(2h Z4o] B4 AE R {712 A@ A9 Pilot scale B4 54 FHA 5 27

A7) AY WiE T3 ElA=EZ9 Re37t A4 E AX(ER IAx=Ae]=7F Rg32 #Ed
A %)E lab-scale 239 vH|wE Y= §7] Fig. 4 o 2o
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Figure 44. Rg3 contents in acid modified ginseng concentrate (pilot scale vs lab scale)

pilot scale 49 Al Rgazs Ao 4@ AN FUANKLH, Isb scale A%s} v A
Rgd A& &= R &&e FARGET o working volumeo] FAREN QX ko] Tt
o ¥hgs BaAel EolAr] B8 Ao A=A, ot plant scales e & S5 oy
s A4AeE dAdW) € & W= NAEY AF AA(Stenm jacket)o] 3ol HrE
ol# 8 Aol F& Ao Budy

(2) Folad vAAE ¥ A= 4 £
(b THelz=d vMfe £ A=

D Gil in water (O/W) £33 A=

Fi4A4 AFeL e $8E8¢ MCTH 19 ¥&E 500 mm 22 3 A3l =ibsid
Whentmen No. 4 HAE ALEsle] ojRsle] FUFHA=R A&t 2453 HLBRol
14991 #BA Tween 608 1% A78 iz WEEA¢ 0% MDe F4&dsl 199 9= £
B&e homogenizer (WiseMix™ HGISA, Daihen Sclentific, Seoul, Korea}& o] 43k 10,000
mpmcl A 3 7 gdMe FHdd A=H9,

D EFPEE o] 48 H9s raAE ¥ A

A 2ASE AW {9YEL spray drver (Evela sprey dryer SD-1000, Eyels, Tokyo,
Japan)d) 9% {& U S@t ERAx7)E AL in tempersture 170T, out
tempeature 85T, FUF L 400ml/r Z AR S99

U e
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Stelmd oMe H¥E 4t 27 34 WdJAE Figure 1 3 0. Particle enalyzer® ¢
+34] #49 folzd AlAfe £9E F 110 m A7 $£EHS A/ SEMeZ &
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% Hos e FEE B
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Figure 40, article size distribution of spray—dried microcapsules for tomato extracts

Figure 46. Scanning electron microscope image of spray—dried microcapsules for tomato
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7154 4% 34 A= FA FEE A% oAFHH 4
(1) 4 3£ £ A7l Asiago cheesed] o383 54 R #5471

(7h pH &4
A E ARG (PRGAC)T Yx=ZF A2 E(NRGAC)E A% olAlolm A= £4F pH HE=
0F5E 457X AETE & #24 A o] 47 A wel nAg 4 Yoz
AFZAAAE pH7F Beolds d3E Heltrt ol F e FAAFHeE Fss EHE HYonH,
PRGAC 05%371744 pH 537 ~ pH 565992 714 & &9 pH $71& YE. 9
£ PRGAC 05% 3717 = 54 F vy ¢z s 89 YA o= e Fen X
& 49 AAA AAF 1l A= ArEHH

60

50 A

40 + =—t=C0n,

=@=PRGAC 0.1%

pH

30 —de=PRGAC 0.3%
i PRGAC 0.5%
20 1 —#=NRGAC 0.1%

MRGAC 0.3%

10
MRGAC 0.5%

00 —
0 4 8 12 16 20 24

Ripening Period (week)

Fig. 47. Change of pH during the ripening of Asiago cheese supplemented with red Ginseng
powder.

gee $& FHEZRGEACHT B4 33 FAHEZRGHAC) 771 olrjetna =9 &4
% pH dHgd AlXE 4EgE JEFAA oActaN= Az FAF AL AAT A=
RGEACS RGHACE 71 ¥ olAelnR2F Ax8q 0F5H UFAA $4FT ZE A
T4 pHE FAPstch A &7d f43 Ze] glo] s4713 At wa} vige JF dPHo
2 24FANA pHt WolAlEs AaE BgAT dutA¢l FAR=e] <4 pHE# ] pH 55
~ 501 Y& Butx] g FEoAch
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Fig. 48. Change of pH during the ripening of Asiago cheese supplemented with red Ginseng
powder.

(W) fratd
Table 40. Lactic acid bacteria count in nancpowdered red ginseng-supplemented Asiago

cheese for 4 months.
(CFU/mL)
Concentration Ripening period (months)
of sample }
(%, wiw) oY 1 2 3 4
Control” 3.1720.02%10%3)  791x041=10"8  1652029%10%C  6.9520.72x10™S 1.952x0.1210™8
0.1 PRGACY  290=0.13x10%3  790=037x10%5  139=003x10%3% 7.00=0.52x10™® 199=013x10™>
03PRGAC  3.05020x10%4% 805=035x10™A5 | 71026x10%% 731+022x10™2  2.01+0,00%10748
0.5 PRGAC 290£0.00%10%8  $.00+0.15%10%43 | 85:044x10%A5 73520 41x10™48 221240 65%107™4
0.1 NRGACY 312200810945 7.87=0.10x10%5  19022034x10%A5  §.802026=<10"8  1.00x0.11x107E
03NRGAC  3252001x10%4 101x032x10%* 201=0.10x10%A 791x0.63x10™ 2410501074
05NRGAC  3.50=031x10%* 106=0.19x10®*  2.15=030x10%* 8.11=054x10™ 2953033x10™A

Y Omonth means the sample obtamed after 48 hours from cheese makmg
% Control: Asiago cheese
% PRGAC:Powdered red ginseng-added Asiago cheese

¥ NRGAC:Naopowderad red gimseng-added Asiago cheese

Values are mean = 5D (n=3) Means with different superscripts m 2 row (2-¢) mnd cohmmn (A-G) are significant at p<0.03 by

Ducan’s multiple range test

Asiago cheese (Control) & F4 dutid ¥ T4 yx=89E 01, 03, 05% A7 Asiago
cheese® 14TeA 4/1¥€3F &4 F 1€ 744 (0, 1, 2, 3, 47/1¥) 22 /4T 8 &3
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ZAE Table 40 3 £}, Control® &7)¢)E 317<10°F CFU/mL 44 165%24de 1.85<10°
CFU/mLLE #82ee 7d FHR(P<005), F4 dadg A7 R F4 =g 37
Asiago cheese ToAE @3¢ g mtgt £294 Fol Ro|xA] FUrHPLOL5). 47
T RAETY 5 24 45249 12744 47 £ AHEAT 84 19 F4
1652t = 27| Htd T8k THP<0.05).

4 A ge 3SR FHATEHEE H/1E Asiago cheesed] #4347 8 4 &7
= Table 41 3 2t} Control® Z7]8e 315%10° CFU/mL &4 16%%¢= 1.95<107
CFU/mLLeE w93oez F4 519 n(P<005), T3 e 8T 3 FHd7rEeEs 4
744t Asingo cheeseTol A€ FHFe] Foldd wal 4T & HANA 8o Aole B
ol A] ekt (P<0.05), =427 3 f4tday] @i =4 45449 125318 fAddTe
F7HRE vl B4 9 Y94 EE g3 f4HY 850 f3E FAL= ARH
o] A, &4 dAg 3ol 1674 270G FLEHYD, AEE: F2ET 01, 0.3, 05%
A7} Asingo cheese®] 4T £+ 1.99=107, 1.91=107, 1L.95=10" CFU/mLe] 31, 447 24
2 0.1, 03, 05% 7l Asiago cheesed] #4F 4& 1.99=107, 1.91=1, 195107 CFU/mL
o2 §o3 el gIHHP<0.05).

Table 41, Lactic acid bacteria count in red ginseng hydrozate-supplemented Asiage cheese

for 4 months.
(CFU/mL)
Concentration Ripening penod (months)
of sample -
(%, wiw) ol 1 2 3 4
Control” 3.15:0.56x10%4%  7010.11=10%4  145£002x10%4F  §90£0.13=x10™4 19520 63=1(™A
0.1 RGEACY 290+026x10%4F 780+025x10%A8  150+0.17x10%* 693:051x10™ 1900 352x1(™A
03 RGEAC  283=091x10%E 700=037=10%A8 1312021=10%5F §81=045x10™A 1910 24x10™F
0.5 RGEAC  293x0.12x10%48  205+022x10%4 145035x10%4F  §95:0.7=10™  1.05+0.28x1(™A8
0.1 RGHACY 291+033x10%%  705:074x10™*  1489:027=10%2 6.792031x10745 100+0.73=10™4
03RGHAC 20952037x10%48  701+0.10=10%4  151+046x10%~ §06054x10™A5 1010 30x10™5
05 RGHAC  290=0.71x10%48  7752061=10%5  155=044x10%4 6450181078  1035+0.09x1Q%A

0 month mezns the sample obtamed after 43 hours from cheese meking

% Control: Asiago cheese
RGEAC:Rad ginseng extract-added Asizgo cheese
% RGHAC:Red gimseng hydrolyzate-added Asiago cheese

Values are mean = 5D (n=10) Means with different superscripts m 2 row (2-2) and column (A-G) are significant at p=0.03 by

Drucen’s multiple range test
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(th) €4%F 842488 E &4
AVFEAES(PRGAC)T L=E4E L (NRGAC)E A7 olAlela =2 &£A4F WSNe #
3= Fig. 49914¢} o] vbelytel. Barlow (1989)E =9 44 F WSN@Fo| &8 =
< SAEE JEddn d3Ed £ Af9dAE 477 A3 uet 2E HAPTAA
WSN#kel F718t9 $4%x9 @54& el §4 85& o|fd = NRGAC 0.3%5)
05%A & 771 =79 PRGACH/IFRT &L v¢9lad EFfxE vehfo] vxds F48T
o] olA|elax =] SAE FAHAQA gL v

23

ra

o e CON.

=
w

=@=PRGAC 0.1%
=r=PRGAC 0.3%

=

=i PRGAC 0.5%
—s=MNRGAC 0.1%
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05 | #=NRGAC 0.3%

#==MNRGAC 0.5%

Ripening Period (week)

Fig. 49. Change of WSN during the ripening of Asiago cheese supplemented with red
Ginseng powder.

FAER(EE&AL) A7) ohAolnA =29 S4F WENS| W= Fig. 50445 2eo] i
. 4770 BAATHF EE AF T WSNzte] F718e € + T =4 453
£ RGEAC 0.3%¢ RGHAC 01%Ad 7oA 714 &2 &@¥d E3%&E Lo, &4 205
¢ 247 A& Z+7 RGHAC 0.3%, RGHAC 05% 48794 #ol3ez g2 g¥d 2=
€ uEhiiis.
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Fig. 50. Change of WSN during the ripening of Asiago cheese supplemented with red
Ginseng powder.
(2}) %4 % Total Phenolic acid &3

QUEFEL(PRGAC)H e EAET(NRGAC)E A7HE opAlelm A=e] £4%F TP 3%
Aste $40 4F955 RE U7 TPRE Z/H00, 44 125 o) Felx NRGAC
2¥77h 274 PRGAC 4¥T Rt TPSH%ol o &7 vehie] dutidncis rsd
FAED0] olNolmN =Y 71FAe HolFe ¥ 4 AUk Andersen(1991) Penicillium
sop.& o184 AN & TPEFE vehdrta 31905, Roquefort cheesed] 34 o
00mg/kgel ¥ FFE vhebdcka #5ith (E. Apostolidis. 2006)

120 4

100 1

I
20 -
60 Il —_—
a0 -
20
- !
o a g 12 16

Ripening Period (week)

W Con.
W PRGAC 0.1%
B PRGAC 0.3%

TP in yo/g

W PRGAC 0.5%
B NRGAC 0.1%
B MNRGAC 0.3%
B NRGAC 0.5%

20 24

Fig. bl. Change of TP during the ripening of Asiago cheese supplemented with red Ginseng
powder.,

FAE RS 2&E L) A oMol A =9 44 FE Total phenolics acid (TP) #39 W3l
%4 1250 A e APz it £4 16558 205A7AE F7HME & 5 13T
%4 16539 dl&79 RGEAC Ad7HY RGHAC A8TA =& TPEE Bd 20583
dq= A"7e F98 JAole vehdA gsith AdF ez FAELE AR 4@ TN d
ZTRT 2 TPHEHE 2y
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Fig. 52. Change of TP during the ripening of Asiago cheese supplemented with red
Ginseng powder.

(v}) £4% DPPH #dZ@d 2A% &4

B A EG(PRGAC)S} Y= FAEHNRGAC)E H71E ofrlola X =9 &45 sy
Wil TPSFT vAAAZ SAo] AFAESLE DPPH ridical &A%l F7lssied,
NRGAC 4" 77} g7 PRGAC A¥@F 2 DPPH ridical 274 %5 ¢ © =A Yellisich
Choi §(2010)2 &4 FEE0] 9539 i3l 545 4438 274 T4 FE28< A7189
AxF AFHE9 Hf-o DPPH ridical £2A%¢] g7 Hde £ £A%E YRt
e, 23 FH FEE9 7 7 BEFF 2750 S ALE UEVY 2 A
#Feot AR 9 A FAY Aol AT {ALE AzE bt

00—

60
50 -

& mCon

= 1 - .

2 40 - ‘ [ 1 - J W PRGAC 0.1%

= :
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FoapL
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Fig. 53. Change of antioxidant activity by DPPH radical scavenging during the ripening of
Asiago cheese supplemented with red Ginseng powder.
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Fig. 54. Change of antioxidant activity by DPPH radical scavenging during the ripening of
Asiago cheese supplemented with red Ginseng powder.

(0h) 9t E E4
A gYtEE A7 9 A Ux=EEE H7He Asiago cheesed] URbAE FEFE SAHE 2
3= Table 42 & 2o}, 4 Je=29E 01, 0.3, 05%H71E Asiago cheesed] 2% Zt
Z} 3798, 38.31, 39.88%0d o, B4 dviR IS (1, 0.3, 0.5% A7 Asiago cheesed] =&
ake 3656, 39.05, 30.70%2 SR ¥ o] 3587%9¢ Control 20t #9] Fo2 £A 24 H3
HP<0.05). %35 39 #Fo] F71E5F EAF & HAE #2Y 5 YUY &%
F9 S F4 JueiTY Y447t FolAEA HHAo| FrtslY FE FF THo TAH
Ag Aoz Bt 4 UxEEE 01, 03, 05%H7/IE Asiago cheesed AHgFLS
30.73, 2937, 2087%22 Control®] AWFHFrc} ygroesn), GHWA FFL 2064, 2055
1891% 22 Control®] &2 gFEc} g} S8 L 1068, 11.09, 11.38% =2 Control)
3E FF B} wgirh

Table 42. Proximate analysis in nanopowdered red ginseng Asiago cheese
%)

Concentration of
sample (%6, W' w)

Moisture Fat Protein Ash

Control ¥
0.1 PRGAC®
03 PRGAC
0.5 PRGAC

0.1 NRGACY
03 NRGAC
0.5 NREGAC

35.87+0.174
36.56=0.27<4
39.05=0982*
39 .70+=0.63*
37080 87"
38.31=20.70=»
39.88=0.13°

3137007~
30.35+=0.132*
30.42+0.42=%
30.09=0_60%
30.730.22~
29 37+0.11"
29.87x=0.33%

20.56+0.19*
20.71=0.01=
20 47=0.56*
18.72+0 41®
20.64=0 31"
20.55=0.23=
12921=0.412*

10.21+0.28"
10.18=0.11°
11 26=0 20"
11.77=0.10=
10.68+0.21"
11090 17**
11.38=0.06*

Control: Asiago cheese
PRGAC: powderaed red ginsenpg-added Asiago cheese

NRGAC: nanopowdered red gimseng-added Asiago cheesse
- Data values were expressed as mean = SD (n=3). Values within the same colummn with different

superscripts are significantly different at 7<0.05 by Duncan’s multiple range test



¥ ddd Seiidy FE7rEHEE A7 Asisgo cheesed WA Y 98 AT
A3+ Table 43 3 ZAt. FA7HE24HEE 0.1, 0.3 05% A7} Asiapo cheeses] FE¢FE
Z}7} 3526, HE6, I614%oHad, B 489S 8 EWR 01, 03, 05%%71d Asiago
cheese? TREFS ZrzF 1554, 3605 BHKE Controld] FRUFEY KEFew A &
A HUEp<ns). 4 A-rdEs 01, 03 05% HAY Asiage cheesed AWATE
10, 3278, 32555, F4 AEE e B9 01, 0.3 05568718 Asiago cheesed] AWEH
£ 3340, 3330, 3297%2 = Comtrol® #-%|¥<¢]l Ho|:= FHGP<O0E). F4& 7HHEAES
01, 0.3. 05% W71E Asiago cheeses] T84 WL 2111, 2004, 1988% SE WFE 1075
1048, 11.18% 2 Contrad= $2]3Q] Aol fQRCHP<0.05).

Table 43 Proximate analysis in ned ginseng hydrolyzate—supplemented Asiago cheese

(*e)

S;;;E?:f:_l;j Moisture Fat Protein Ash
Control®” 34 3580279 3354027 215340 192 10.88+0 12"
0.1 RGEAC™ 35540351 33 4010 26° 213420 342 101140 25°
03 RGEAC 36050 67 3330087 20.00+0.16™ 10260 30%
0.5 RGEAC 36.64=0.102 3207+0.14" 19.790 50" 1077014
0.1 RGHAC™ 3526034¢ 33.100.51= AR VAL 10.78+0.18>
03 RGHAC 35.6620.15" 32.78=0.64" 20.04=0.40= 10.49=0 242

36140 62 3255011k 10 880 08" 11.18+0.422

0.5 RGHAC

1
4

Control: Asizgo cheese

BGEAC: red gmseng extract-added Asiago cheese

PGHAC: red gmssng hydrolyzate-added Asizgo cheese

Data values were expressed as mean = 5D (n=3). Values within the same column with different

superscrpts are significantly differsnt =t p<0.03 by Duncan’s multiple range test

(~h 4=
Agiago cheese (Control) $F -3 4viiad & -9 292 01, 0.3, 05% AR Asiago
cheesed 14THN 4787 54 £ 174 43 @ 1, 2 3, 419 22 439 A58 4757
# 8 L-vahe, s-valne, b-vahe & S3AE JA4+= Teble 4 5t IqH. §=F eHli= Lit
2 A4 Control Bot 44 Yviktd @ e JATe ek, fg6= 43 FA=
ittt GAchP<00m). S4e] AYATH i3 AFE 2 4 AN H4=FE e
= agt8 AL Control BT 34 d9Ed 9 UxE" H7e] wixtow, 1% AAE
Asiapo cheess?] afle] 0.3, 05% W7} W Asiapo cheess B0} 78] o= g9t =8 54
o] 1A % 79 A%E 43 U 5 A58 FA=E vEAIE bElE] A5 Control

% T



I &4 2719 Aol fAAT 4 YR WP FeHez FAEE F¥E L}{G
(P<0.05). ©l&= FHET A< Ho] Control M= WZ) 7|90s=

wdde 9% vAA f2R22 d2dr

Table 44, Changes in color of nanopowdered red ginseng-—supplemented Asiago cheese

ripened at 14T for 4 months.

Aoz Fddr, A=

Concentration Ripening period (month)
Color value of sample =
a A 0! 2 3 4
b, WEWL =
Control » 83.51=0.70% 78.03=0.71% 7272131 T1.42:0.75% 70.51=0.54=
0.1 PRGAC! 83.61=0.510 79.86=1.05 74.77£0.998 73.62=0.75 71.58=0.75+0
0.3 PRGAC 85.51=0278A 80.80=0.38*= T6. 572054 75.26=0.4% 74.12=0. 548
[1!9]]];].&551 0.5 PRGAC 95.48=0 5602 81.62=0.63% 76,9920 30=A 76.2620.66 75.1320.63=2
- 0.1 NRGAC*® 84.1220.37C 79.84=0.61% 73.21:0.68°C 72.7520.34%0 71.98=0.440
0.3 NRGAC 84.66=023\8 §0.40=03Ms 75.02=0.492 713.27=026%2 71.700.45+0
0.5 NRGAC §4.91=0 428 80.84=0 58" 75432037 72.862=061% 72.96=0.3%<
Coutrol 3.61=023% 3.46=0.1% 795204304 3.05=0 124 8.1320.13+8
0.1 PRGAC 35720249 3.54=202428 7.7820.1=4 £.05=0.085 3220190
0.3 PRGAC 2950188 2 820 06 7.11=0. 148 7.69=0.09< 1.71+0. 20
- \ 0.5 PRGAC 2 46=0 329 2 73=0 128 68603080 7.10=0.14 72220 104E
(redness) B -
0.1 NRGAC 351201449 335920 14~ T1720.13=C 7.81=0 15 8.1320.11F
0.3 NRGAC 2.91=0.163 2.5820.12% 7.46=0.08%5 7.56=0.16= 7.97=0.13¢
0.5 NRGAC 2.57=0.12¢ 1.85=026=" 6.57=0.09°F 6.42=0.00% 7250178
Control 14.75=0.58% 13.80=0.76% 15.21=0.75% 17.51=1.00+8 17.40=0.75<
0.1 PRGAC 14 4020 3=~ 138721215 17.32=0,1 %8 18.00=0 3223 17.40=0.75%
. b . 0.3 PRGAC 14.3920.214 14.43=027=2 17.46=1.01%45 18.20=0.3" 18.55=0.1722
(vellowness)
0.5 PRGAC 14,5120 42492 14.67=0.434 17.5820.42<A8 18.07=0.34m28 18.67=0.26A
0.1 NRGAC 13.82=0. 6595 13490338 16,730,420 18.01=0.63+A3 17.34+0.31%
0.3 NRGAC 14.32=0.76M5 13.72=0.39<3 1790203424 17.87=0.32A8 18.03=0 445
0.5 NRGAC 13642032 13,350,328 16.837=0.53=< 17.66=0.9m5 18.32=0.42uA8

Omonth means the sampls obtamed after 48 hours from cheese makmg
Control: Asiago cheess
PRGAC: Powdsred red pmseng-addad Asizso chaese

% NRGAC: Nanopowderedred pmseng-added Asisso cheese
Values are mem = 5D (p=10) Means with different superscripts m 2 row (=€) md column (A-G) zre sipnifecant 3t p=0.05 by
Ducan's multiple rangs test

4 AgE 3D FA7IFESES A7TE Asiago cheesed] 14T A 474920 54 F
1779 214 (0, 1, 2, 3, 4719) o= o] WisE #F57]) Y&t L-value, a—value, b—value
€ Z3§ I Table 45 & &0 Lite] A Contrale] 6t& &3 7lrEdE Bt =
2 FAE BYAS FH o= URP<0.05), £40] AAPY wel FA4AE AFRE #
Z 8 4 A AAEE YsdE agld AS @3l F7HEd wme Alele lgAR
Control T+ o] %@ttt 40| A¥ P4 weds 78l ALE Y3, =5 Ye
U= bgts] 3% ContralBtl T4 dgg FE£295F AFEHER V18 Asiago cheese o
A =€ gE BRilen, $40 A F 4 vt F9F o= FA SsitHP<0.05).
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Table 45. Changes in color of red ginseng hydiolyzate—supplemmented Asiage cheese
ripened at 14T for 4 months.

Concenuanion Bipenmp period (month)
Coelor value of sample
(%, wiw) on ] 2 3 4
Coatrol® 80.57=0.60A TO BAx) 670N T7,14£0,73=A 75,8420 31 75, 152037
0.1 RGEAC® 80 63=0.672A 791420 4B T7 4220 T~ T6. 1603744 7154320 25=A
03 RGEAC 79700 2325 76.57=0) oqx0 T6.01=0 7655 T4, 40={) 325 743510355
ﬂ@;“s} 03 RGEAC 78530 18D 73.71=0 66%% 74 200720 75.65=0 340 71 9510 5240
0.1 RGHACY 80.67=0.24%7 TE00=] 1T 772220 65+ 76.15=0 664 15200 DA
0.3 RGHAC 792480 1497 76.10=0 3280 7524065 750004675 73.31=0.35%
0.5RGHAC 77. 7060, 5208 73.35&0. 3248 73.98=0.41° 72.68=0.5= 71.57=0.43*
Control 3.79=0.18* 3.78=0, 18 3.86=0.1T=A 7.93=0. 16 8.35=0.1
0.1 RGEAC 3.350.23 3.30=0.092 3.89=0.142 7935028 81320105
03 RGEAC 2340217 284020 3.14=0.20-0 70702 7.38=0.11°7
lred:i:.ﬁs} 0.5 RGEAC 2.05=0.16 245011 2600 6.836=0.30" 69002
0.1 RGHAC 3.15=0.18+® 3.36=0.19%8 3.40=0.129¢ 1. 770 120 7.84=0.11%
0.3 RGHAC 2.68=0.24% 3.0320.27€ 3.2220.08%0 7.3320.150 74320130
0.5 RGHAC 2 44=() 3200 2 680,178 2580, 162 6.73=0.13% 7.01=0 3]E
" Coutrol 10355088  113820.19°  11,64s038°  14.855047° 155620160
0.1 RGEAC 1146202640 11.81=0 31% 12362022 1577052+ 16.33=023¢
[_ve-ﬂag.ne;:'l 03 RGEAC 12.37=1 2848 13.100 525 134220378 17,3620 1023 17.62=0 4225
03RGEAC 14 270 4194 14,5420 254 14.05) 5=~ 17.90=0 44> 19.02=0 T4
01 RGHAC 11 28026+ 11 70={) 359 12 25=0) 08¢ 15 60=0 475 16.25=027¢
03 RGHAC 11 91=0 345 13 24=p 178 13.41=0 575 17.08+0 453 7.48=0 158
0.3 RGHAC 13.74=0 38 1423=0 69=A 14.83=0 3% 17,8620 32 18.18=0 540A5

Omonth means the sample cbtamed after 48 hours from cheese making
< Control- Asizzo cheess
RGEAC:Fad pmseng extract-added Asiago cheese
% RGHAC:Red gpmseng hydrolyz=ste-added Asiaso cheese
Values zre mean = 5D (n=10) hMeans with different superscnpts m arow (3-2) aad column (A-G) are significant st p=0.05 by

Ducan’s multiple range test

(¢h E4 AM

Asiago cheese (Control) ¢ ¥4 v R F4 Yx£T2 01, 03, 06% F7Me Asiago
cheeseZ 14T A 44 €2t 4 5 1749 213 (0, 1, 2, 3, #1¥) 22 BHL A EFH=
Table 46 3 AT} =9 REFE ALE WEAE hardness®] AT <49 IFHA w=
BE A 571 885, el 2ol WEE £71 sl dAEDY 2EHE UE
£ cohesiveness®] AFAE BE TAXN 540 9dd 02} FA5U3, @Fd FHME &
23 Folg RolA FJATHP<0.05). P& Ve gumminess?] A5l 4 494
d & SRR, @S YEll= springiness®| A= sS4 FWEA o 4% F71
e AL LEAT, F9H Aol Hola) FATHP<006). AL HelllE chewiness 9
B A4 WU fo3 22 Fotste S 1Y P<O06).

il B e



Table 46, Texture propetties of nanopowdered red ginseng—suptlemented Asiago cheese
ripened at 147 for 4 months.

Tt Concentrztion Ripening period (month)
description Df.smPle ou 1 4 2 4
(Yo, Wiw) v = &
Control® 8322079 1060=102°F  1149=142°  131/=043C  15.05=0.837C
0.1PRGACY  9732053F 10842052785 121420635 13382131  12.350=0.71°
03 PRGAC 983=1.13% 11072083  13.74=1.195° 169720675 234520695
Hﬁ*“ 0.5 PRGAC 108720954  11.41=083%  18.11=040% 21142185  28.19=1.16
i 0.1 NRGACY  8.60=024%C  062=0.88% 11492070 13.0421.16C 15852146
0.3 NRGAC 0462038  004=028F°  1370=186%%F 15902069 2217206025
0.5NRGAC  10.152051=% 11.042027%  14.172107F  1868=132F  243720.70:F
Control 0.79=001%*  0.73=0.04% 0.68=0.01%  0.66=002°%  0.68=002"
0.1 PRGAC 0742003 0.70=0.015 0.63=0.03¢ 06420035  0.64=0.01°5
0.3 PRGAC 07420022 0.68=0.01%5° 0.68=0.0% 0.63=003F 06220015
Cohesiveness 0.5 PRGAC 0.71=0.042C  0.68=0.02%5° 0.62=0.03C 0.60=0.01% 0.51=0.03:¢
0.1 NRGAC 0770012  0.71=0.01® 0.69=0.00%4 0.66=0.02°4 0.65=0.01%
03NRGAC  0.73=001*C  0.70=003= 0682001535  0.64=0.04%5 (6320028
0.5NRGAC 07220022  0.69=0.01%° 0.64=0.01¢ 0.63=0.025 0.53=0.04%
Control 738208335 738207343 8.95=022%F 5.99=069% 102720487
0.1 PRGAC 8.33=0.45= B.1x1.15=* O 10=0. 37 10.33=20.68%= 13 260,702
: 0.3PRGAC 7892075  3.00=03%% 0490774 11.17=1.19%4%  1508=0.684
Cummimess 0.5 PRGAC 8.53=044% 5102093 9102025 105320965 1526=1.16%
@ 0.1 NRGAC 793520662 6612061 5.91=0.52:T 771045 11.2120.76*C
0.3 NRGAC £.38=0.14T  £.84=021% 7.74=0.56°¢ 8.69=1.10% 125320515
0.5 NRGAC 6.82035%° T462002%F 006206454  [212=1.12%  13.78=0.613
Control 0.77=0.11%¢  0.88=0.112 0.79=0.10%5 0.93=0.07* 0.77=0.13*
0.1 PRGAC 0.80=001*%  0.80=0.09:5 0.78=0.10"%  0.86=0.083°  0.72=002%0
03 PRGAC 08320072 087201222 (8420144 0.96=0.024 0.71=0.01C
Springmess 0.5 PRGAC 0.80=002%  0.86=0.104 0.78=0.025 0.86=0.1025 0.80=0.125
0.1 NRGAC 0.80=0.08%  0.76=0.00% 0.74=0.01% 09020085  (.82=0.00"8
0.3 NRGAC 0.772002%¢  0.7520.01* 0.73=0.02%° 0.88=0.0843  0.90=0.04**
0.3 NEGAC 08120 (81T 084201 2=A0 07320 58 0.8120.044% 080200242
Control 5.83=064C  633=064F T12=1.00%% 834209797  0§8=175F
0.1 PRGAC §.81=0327%  6.50=124%C 7132045 00720.52%° 10982032
0.3 PRGAC 6532097545 696206954 7910798 10771300  10.7020.62:5
Chewiness 0.5 PRGAC 6.81=040°%  6.50=162C 7.13=0.23% 907=1.70%° 109822344
0.1 NRGAC §.37=067F  499=048F 4362037 §.92=057= 8.37=0.74:C
0.3 NRGAC 4952007 51220.16°C 5.66=0.50°T T68=048T  10.02=0.82:%¢
0.5 NRGAC 348=044%  $24=080°%T  §67=0.58%C 0782084 111020672

¥ Dmonth means the sample obtamed zfter 48 hours from cheese making

I Control: Aszizgg cheese

% PRGAC:Powdersdred ginseng-added Asizgg cheese

% NRGAC Nanopowderad red smzenp-added Aszizen cheese

# Data wvalues were expressed as mezn = 5D (p=3). Means with differsnt superscripts m 2 row (2-2) and column (A-G)
zre significant at p=0.03 by Ducan’s multiple range test

4 oed 297 Tl EHER A71Y Asigo cheesed) 14TAA 487 <4 5 149 7
401,23 414 22 4% SAY 23 Tahle 47 3 A A= REEf A=d Jehl=
hardness®] 43 8¢ 499 F 28 244 7 sgla, @ O Aol BejAd @gio,
Contral Er} g0 93402 GGnHP<OE). HAaade] E8EL Ut cohesivenessd] A= 2
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T NS3¢ AGE ot 22 0=, $P) dEMe Contrdl BTt gie] foj3os Hgid
(P<D05). A3A4E Yehile gumminesss] Afdde 40 ARdd o} Fviata=, @48 el
springiness®] A3= £40] PR W 5 Frlse AFE BEAT, F20F Aole HolA A3t
THE<D06). Y A& Yl chewiness®] A3 Sd%0] o f-o3 oz J71ehe A%a A

Table 47. Texture properties of red ginseng hydrolyzate-supplemented Asiago cheese
ripened at 14C for 4 months.

Ttare Concentration Ripening period (month)
description anf_sm:[iple 0 1 2 3 |
(%, wiw) = ) 3
Control? DO0=0 70  1031=0.78"% 1020=] 324 12 13=1.08% 15.10=1.06%4
0.1 RGEACH 7.04=0 335 79420 83T 08220 5545 10.81=0 775 13.00=0.48F
0.3 RGEAC 7.23=0.43°5C 8.78=0 345 8.01=0. 55T 1130200643 26220565
H"‘E‘f\?}e“ 0.5 RGEAC 8.0220 53<F 8.01=0.50 0.06=0.625 10762034 12 7021 0(R5
Z 0.1 RGHACH 7.00=1 649 8 26=0.31°C 0 38=1 31%C 10,000 74%E 15 462 2484
0.3 RGHAC 6.38=0.35 7.77=0 6470 10.08=0 545 10.85=0 665 13.00=0.555
0.3 RGHAC 72420 465C 8.74=0 585 09720 §0BAT 0 7)) 42%C 108740 742C
Control 0.77=0.01* 0.72=0.01% 0.69=0.02°T 0.71=0.025A8 0.67=0.02%
0.1 RGEAC 0.70=0.03C 0.70=0,0325C 0.71=0.023 0.71=0.012A5 0.68=0.01%5
0.3 RGEAC 0.7 10 0PE 0.7320.02=5 0.7320.01=5 0.69=0.02°C 0.71=0.00%
Cohesiveness 0.3 RGEAC 0.77=0.002> 0.7120.01% 0.70=0.01= 07220025 0.60=0.0245
0.1 RGHAC 0.72=0.01%5 0.76=0.02=4 0.71=0.00%C 0.71=0.01%48 0.68=0.013
0.3 RGHAC 0.70=0 02%C 0.72=0.01%5 0.76=0.034 0.70=0.01%E 0.68=0.015
0.3 RGHAC 0.72=0.01%5 0.69=0.03°C 0.76=0.0424 0. 700015 0.68=0.02-5
Control 7.64=0 66> 7.30=0 567 7.07=0 875 8.61=0.03% 10.43=1 452~
0.1 RGEAC 5.58=0.38% 5.58=0.38% 6.94=0 26°5C 7.70=0.51%F 8.85=0 465
) 0.3 RGEAC 3.14=0 29T 6.48=0.51°F 6.48=0 447 7.85=0.78%F 8.97=03%F
Cummmess 0.5 RGEAC £6.18=0.36°% 5.73=0.38% £.38=0.41°° 7. 7720365 8 81=0 565
™) 0.1 RGHAC 5.02+1 1740 §.27=0 295 6.64=0 95 69620337 74420 433C
0.3 RGHAC 4452028 3.60=0 48°C 7.62=0.1354 7.37=0.4655C 10.38=0.7724
0.5 RGHAC 5.23=031% 6.03=0.46°3C 7.58=0.73% 7.66=0.36 8.01=0 38
Contrel 0.52+0.11C 0.88=0.03%* 0.82+0 00 0.38£0.07® 093009
0.1 RGEAC 0.87=0.08%5 0.87=0.08% 0.82=0.01°F 0.90=0 0424 0.80=0 0@=55C
0.3 RGEAC 0.86=0 075 0,880 12304 0.89=0 0F*0a 0.8 80 3245 0.90=0 0235
Springiness 0.5 RGEAC 0.90=0.1324 0.80=0 0124 0.8320.01%C 0.8 520 06 0.89=0.08=5C
0.1 RGHAC 0.84+0.01<5¢ 0.83=0.08<F 0.87=0. 024 0.90=0.05 0.88=0 08%
0.3 RGHAC 0.84=0.025C 0.00=0.034 0.86=0.1134F 0910074 0.92=0.07245
0.5 RGHAC 0.00=0 024 0.86=0 02545 0.835=0 0055 0.82=0.02:T 0.92=0 065
Control £.25=0.80% 6.350=0.51* 5.82=0. 7295 7.50=1 255 0 74=1.76%
0.1 RGEAC 48220375 48220370 5.71=0.2374% 6.31=0 4255 7.86=1.10°%
0.3 RGEAC 44420 485 3.68=0.06F 5.77=0.43°4% 7.60=0.78% 8.06=0.34°
Chewiness 0.5 RGEAC 54420545 5.11=0 305 5.27=020<5 6.63=0 T0PEC 7.84=1 1235
0.1 RGHAC 422210350 521=0.57%5F  5.77=(.71AEE 6.28=0.51" 6.58=0.01%F
0.3 RGHAC 3.76=023T 3.06=0 47°C 6.54=0 9654 6 D=0 525 0 56=0. 4724
0.5 RGHAC 47120279C 3 1020445 £.41=0.32%4 6.533=0.64%C 8.22=0 565

Jmonth mezns the sample obtamed after 48 howrs from cheese makmg

o Control: Asizgg cheese

¥ FGEAC:Fed ginseng extract-added Agjzgg cheese

#  PRGHAC:Red gmseng hydiplyzate added Asiazo cheese

= Data walues were expressed as mean = 5D (n=3). Means with different superscripts n 2 row (2-2) and column {A-G)
are significant at F=0.03 by Ducan’s multipls range test

(zh) #F #7t

Asiago cheese (Control} & 4 2tia 2 §4 Yr-HeE (1, 03, 0652 A71% Asiago
cheeselm 14TolA 471492 &4 F A9 714 (0, 1, 2 3, 47149) o= 7H9¥o= uad @
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F®7F Bl Table 48 3 I, {7152 24 &3, % R 2, =37 2= JeldsAH L
H, F34¢ ARG LMAE Control7 HlTEHE L ) E48] R{gd 2493 gL 23y
Conmtrol 20 & #%3 A47 & Aoz ggdgert 913 Aeoj: Helx g
(P<0.05).

Table 48, Senscry evaluation of nanopowdered red ginseng-supplemented Asiago cheese
ripened at 14C for 4 months.

Ca;cetﬁ]aﬂhm Appearance Flavor & taste Texture Orverall

of sampls i

(¥, wiw) Tellowmess Chesza aye Butyric Eittemazz Asztringamoy Ginzsmg Hardmazz piababiy
¥ month"

Contml® 4000007 4000000 400=000F 400000~ 4000000 1.00=00F 4000000 457=151°
Q1PRGACY 3712049 4002038 3860900 3.71=095 414+122% 2002081 371x095* 4357=12T
03PRGAC 371x04% 4000310 4201110 44320085 443=127* 2861 60F 3. 71=040° 44321173
05 PRGAC  420:049 4202076 48620900 514200900 320:0.76 4142135 320:049% 4002129
QINRGACY 4002082 4142038 4432079 42000765 4142060~ 2432115 33572054 4432098
0INRGAC 371095 414060 400=116 443=127% 42020405 271=111° 357=054*% 4142135
OSHRGAC 4432113 4432098 414060 4862069 5142122% 32021 23F 3142069 41421220

1 month

Control 4000005 4000000 400000 400=000F 400=000F 100=00F 40020000 500=120
01PRGAC 3712049 41406 44320797 4712111%F 3002038F 186209 443207 414=107*
03DRGAC 443207F 4202075 486060 3F00:082 350021005 357x140F 34320098F 3431008«
05PRGAC 4432054 4432079 320=076¢ 300082 5432098 37=09F 3432079 3357113
O1NRGAC 3.8620.38F 414=038 43572054* 4712049 4862107 1862120 3712076 43572098*
03NRGAC 420:049% 4202049 486060° 500082 3.002038% 2862133F 343x127F 371=138*
0SNRGAC 4432034 4572079 500=038F 357079 557113 371=18¢ 286:060F 2432070

! month

Control 400=0000 400000 400=000F 400=000° 400000 100=000 400000 4572008
01 PRGAC 4432054 4002058% 3862069 3710765 3572054 120:04% 3572079 4.00=153"
03DRGAC 457008 400=0358 386060 420=076% 4142038 220=138~ 400=082F 420076
05DPRGAC 414000 471=1110 443=008% 3500:082° 4712076 300=1.53F 4432070 3432070
OINRGAC 4000007 4002038 4372098F 400=120° 3862107 1862146~ 286209 471=111°
03I NRGAC 4202040 4142038%F 4861.57F 4432054F 471£125F 220+ 38 3202040~ 3JR6=15T
0SMRGAC 4432113 4142038 520005 500:082° 500=1164 414=146 371=111% 320=150°

3 month

Control 400=000F 4000000 400=000° 400=000° 4000007 100=000F 400000 520005
01PRGAC 400082 4142069 48620900 5142038 500058 27121117 4142090 4712153
03 PRGAC 4142038 4142069 51420900 5001160 50021164 337=1.13%F 4202095 471=1.11°
0SERGAC 42041117 4204040 5572008 557079 ST12076° 4572177 51420900 420=1 70
CINRGAC 4142038 4142060 30021160 47121000 48621.07F 271=125F 4002081 41421 68°
03 NRGAC 4.372098F 44320354 3142038 3500:082° 3432113 343x127F 3862090¢ 371125
05WRGAC 5142038 4432034 5572054 4862038 520:049 32021 3F 4142000 414200

4 month

Control 400=000F 4002000 40020000 400=000F 40020000 1002000 400000 4712076
01PRGAC 4205076 4142060~ 458113 4862038% 4572127 300=141% 4572098 500=1.11%
03 PRGAC 4.372034F 4582079 435820354 50021.00° 44321351 3357181~ 329=111° 4357=2098*
05DRGAC  4562122% 48620005 420:111F 5202138 47121600 35142107 3142107 35721 40
CINRGAC 414038 4860007 443127 5002095F 4358070 2432000 4572054F 520076
0IFRGAC 4.86=090% 300=082% 4862107 4712125F 414107 34320098~ 4432098F 414=157*
0SWRGAC 3142107 3432079 4711110 4862107F 4537x113* 3862107 500=082% 4142157*
0 month masns the zampls obtainad aftsr 48 howrs fom chesza making
Control: Asiaze cheszs
DR.GAC: Powdarsd rad ginssmg-addad Aziagn chesss
WERGAC: Manppamrasd rod ginsang addad Azigzo cheazs
Diats walus: wears axprassad a3 masn = 5D (=T). Mzans with differant suparscoripts in 2 row {3-2) iz s enificant at p20005 by Dhacanls
multipls ramea tast

4 8 H 8 g
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4 olge FE2EES FATESHEE /Y Asiago cheesef] 14ToAM 4A YT 54 F
17148 34 (0, 1, 2, 3, 444¥) 2= THHOE HEE FFH7l EF= Table 49 & Zof, F
4 MEAER 05%871H Asiago cheese 8 7| EE7T B HriH ey, o FH4ET
&l =8 TH Asiago cheesed] 23 FoIA7E A2 AlRED AT FYAH =
€ T 43 el A P<0.005).

Table 49. Sensory evaluation of red ginseng hydrolyzate—supplemented Asiago cheese
ripened at 14T for 4 months.

C*:t':{ﬂt-;lﬁﬂ'- Appearance Flavor & taste Texture Orverall

zampls ilinv

%6, wiw) Yallompass Chasza ova Butyric Eittamaz: Astringanoy Hnzame Hardpasz e e
O month™

Control™ 40000079 4000000 40020000 400000 4000000 100=000c 40020000 486107
0.1 RGEACT 4572038 40020000 4292095 3862038 414:122 1572079 4142069 5.00=082"
0.3 RGEAC 45720354 4200040 41420607 414200900 4712076 157079 400:0358 457=127
0.5 RoEAC 4572079 4140038 3712049 41420907 420:0760 2711110 40020358 386107
0.1 RGHAC  4.00=0.0¢ 414038 386038 357=080 400=0000 114038 400=03% 457008
0.3RcHAC 4142038 4142038 4202049 4002058 41420690 1572054~ 3832069 4.14=122°
0.5 RGHAC 41420709 42020494 4142107 400=058° 3860600 220=138% 38320000 371123

1 momnth

Contol 4000.00r 40020000 40020000 40020000 40020000 10022000 400=000F 571125
0.1 RGEAC 4142038 400058 4432098 420076 400=032 171049~ 38620600 4202076
0.3 RGEAC 4.86=038" 4142038 420076 4383079 445008 286135 3382054 4362146
LS RGEAC 3572054 4422079 4432054 4712076 4432079 3862135 4002082 420=]60°
0.1 RGHaC 40020358 4142038 44320797 4712111% 400082 1433054 3200040 5001165
0.3 RGHAC 5.00=0358° 400058 4202040 S500:0358% 471076 2.712095F 32020400 3 8620.60°
05 RGHAC 571076 4200040 4202054 5142000 486122 3.00=1353 35820790 4002082

2 month

Control 400=000 400=0000 4.00=00F 400=000 400=000 100=000¢ 4000007 371=12%
0.1RGEAC 4142038 4002082 4432008 4202076~ 3862107 1712049 3862060 4202076
03RGEAC 4862038 4142038 4202076 4372070 4202125 2862135F 3862107 48621 46%
0.5RGEAC 5572054 4572008 4432054 520076 4432079 3862135 3432070F 42021 60F
0.1 RGHAC 4002038 41420600 44320700 4T712111% 3861070 1432054 3202040 500=1.16°
0.3 RGHAC 35002038 4572098 420040 3500=0358% 3002082 271=005* 357=070* 400=082
05 RGHAC 5712076 48621070 420203534 5.14=000F 4572113 300153 3.00:082° 3.85206%

3 month

Control 400000 4000000 4000000 4000000 4002000 1002000 4000007 4201 80°
01 RGEAC 4572098 4204049 486122 400:082 4142107 2142038° 4432054F 4001417
0.3 RGEAC 5.14=038° 44320354 4432079 443079 4142069 2432070 4432054 457008
0S5 RGEAC 3836060 43720098 457=113% 443098 500=082= 3002082 457=1.13* 3357=1351°
0.1 RGHAC 4432054 4002082 443113 4432127 471=1.11° 1202049 471=095F 486=168°
0.3 RGHAC 5142038 400090 4572054 400082 41420690 2142107° 5002082 4432127
s RGHAC 60020358 420049 486069 4432054 4452079 2432054F 500082 3 71=180°

4 month

Control 400=0.00F 400000 4002000 400000 400000 1002000 400=000° 4432127
0.1 RGEAC 400038 4862000 4432054 420040~ 4432079 2202125 3372054 5142177
0.3 RGEAC 3202040 4862038 4432008 4572008 443203545 3142135 4202111 4 8620607
0SRGEAC 557079 5432054 543=113F 5712095 5.862000° 320076 4432008F 386157
0.1 RGHAC 400038 5712049 4862122 4432008 486135 220:049° 3E62000° 3.00=082"
03I RGHAC 35202095 35432079F 420005 4712076 47120497 2712076 3372079 414=177
0.5 RGHAC 3432006 600038 3520=111%F 514=135%F 3500=1.165 3862157 5001160 3.71=130F

f-ﬁmm:ﬂ:maautta sampla obtainad sfter 48 howrs from chessa making

“ Control: Ssiagg cheasa

* PRGAC: Powdarad r=d ginsenz-addad Aziagn cheass

SHWRGAC: Manoprmsieed r=d zinseng addad Azigzo chesss

i Diata valus: wers axpressad a5 masn = 5D {n=7) Masns with different superscript in a row (a-g) iz significant at p<0. 05 by Ducan’s multiple

fEmEE tast
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(2) o)z FZE B9 FH7l Appenzella cheesed] ©]5 83 54 4 95 97}

(z}) pH &4
tolzd FE2E EZMTEP)E 719 ofdlde] X=9 £4F pH ¥E= 0578 2457
A AT {93 A& Jenen, $47)3 A g} FAHez Frlsie 445
Hgon, qzFdMs §4 A 7|0 dA AYFRTG =& pHIHE RYon, 3t
W3l MTEPE o] §44% 22 pHEtS vehigith. A= £4 § thae] dgd=s &
sl&e] YHoz vepd el A= <o) A4 AAE v HAex AgHdc

e O

—il— MTEP 109
MTEP 2.0%6

—— MTEP 3.0%

—f— MTEP 4.0%

] = 8 iz 16 20 24
Ripening Period {(week)

Fig. 5b. Change of pH during the ripening of Appenzeller cheese supplemented with MTEP,

(b 44 +
dolmd FEF FIMTEP)S F7E olddy A= $£4F {47y Wi G54
T, BE AYTAME 0FRE 459X AT0Y A Folgle] (A ow A=
AE Yt 54 053 e L0<10° CFU/mLo| | fAk@Fgho] 44 453+ 1.0x107
CFU/mLE A28 gon olF 4 FEAAY U4FAMNA dASA FAEE € 5 9t

100

60 - i COHY.
~—i= MTEP 1.0%
MTEP 2.0%

=i PATEP 3.0%

Log No. viable counts CFU/g

st MTEP 4.0%

o 4 8 12 16 20 24

Ripening Period (week)

Fig. 56. Change of Viable cell counts during the ripening of Appenzeller cheese
supplemented with MTEP.
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(h 45 FE4dL85E 534
Zolayl FEE EHMTEP)E H7Y cld Az A=9 45T WSNe 4%+ Fig. 5749M
o o] YENTE 5470 FadsF RE HHT9A WSNilel & € 7 0.
ol EFHE Kol Feojxad FEE BRI oA A= S4 L AFEA FES
& T AN

fd
4]}

=

= 20 .

=

=

g 1.5 e O

= —— MTEP 1 0%

S 10

o MTEP 2.0%

=

B os MTEFP 3.0%

& 05

= ——tm MTEP 4.0%
0.0

o 4 2 12 16 20 24

Ripening Period (week)

Fig. 57. Change of WSN during the ripening of Appenzeller cheese supplemented with
MTEP.

() {4% AT E 54
dolzd HEFE EHMTEPIE 3718 clfdy =29 A5 Aiidxs] ¥ Fig.
68l A9} o] ety S0 AAL,F EE 49N AR3A s S-S e
. 54 057a4% 2FA7AA= RE 4877 27181071 ol F %4 20A0A st 2
F& b2t A8 AR egd s darTro AZols AadEege) we
#& Hefsid

1000 -
8.00 e
o 6.00 e (O
-
=) —m— MTEP 1.0%
E ao0
MTEF 2.0%
2.00 i PATEP 3.0%
—ifin WTEP 4,0%
0.00

Ripening Period (week)

Fig. 58. Change of TBA during the ripening of Appenzeller cheese supplemented with
MTEP.
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(7 <4% DPPH #H% 2A% &4
glolzdA FEFE ZTHMTEP)E 3714 oldlds) A= 43 s E4e Az: g3
Atk ANF ez H4o] HAAESH DPPH ridical £A% 0 F78iser, £4 A7z 4
AdzTr #Felad FEE B94L JoE AFdA 2L g4 Rt £4 24
FAdE d&T8 MTEP 1.0%X 9 MTEP 2.0%, 3.0%, 40%3 2] 4 60%9]4°] F45
A4S e Soldd FEE BY AR 98 Fysidyge] F3d ordAH A= A
Z7F 718 E A2 @add,

70.0
60.0
g
= 50.0
=
.-E 400 —— (O
. - MTEP 1.0%
= 300
x MTEP 2.0%
8 200
(=] ——te MTEP 3.09%
10.0
—pi MTEP 4.0%
0.0

o 4 8 12 16 20 24

Ripening Period (week)
Fig. 59. Change of antioxidant activity by DPFH radical scavenging curing the ripening of
Appenzeller cheese supplemented with MTEP.

(uh) At 14
Tahle 50. Chemical composition Maribo cheese supplemented with MTEP.

0 week FAT Moisture Protein Salt Total solid
Con. 33.92+0.03° | 36.55+0.04° | 25.83+0.3° 1.59+0.01% | 63.44+0.04"
MTEP 1.0% | 33.59+0.04° | 36.66+0.04% | 2559+0.03° | 1.67+0.02* | 63.33+0.04°
MTEP 2.0% | 33.28+0.03° | 36.88+0.03° | 25.64+0.02° | 161+0.01° | 63.11+0.03°
MTEP 3.09% | 34.54+0.05° | 34.63+0.03 | 26544005 | 161+002° | 6536+0.0%
MTEP 4.0% | 33.43+0.02° | 3679+0.04% | 25.61+0.02° | 1.60+0.01% | 63.21+0.04°
12 week FAT Protein Moisture Salt Total solid
Con. 3574+0.04° | 3346+002F | 2732+002° | 2.04+001° | 66.53+0.02¢
MTEP 1.0% | 36.05+0.03* | 32.38+0.05% | 2842+0.04° | 2.04+0.01* | 67.61+0.05°
MTEP 2.0% | 35.59+0.05° | 3273+0.01° | 2824+0.03° | 202+001° | 67.26+0.01°
MTEP 3.0% | 35.64+0.035 | 3261+0029 | 2843+004® | 196+001% | 67.38+0.02"
MTEP 4.0% | 35.32+0.04° | 33.76+0.04° | 27.64+0.05° | 1.92+0.01° | 66.23+0.04°
24 week FAT Protein Moisture Salt Total solid
Con. 36.68+0.06° | 3210+0.01° | 28.26+0.03° | 206+0.01* | 67.89+0.01°
MTEP 1.0% | 36.58+0.09° | 31.63+0.02° | 28.85+0.04° | 206+0.01° | 68.36+0.02°
MTEP 2.0% | 37.80+0.06* | 29.76+0.03® | 3049+0.06° | 205+0.01® | 70.24+0.03®
MTEP 3.0% | 37.22+046%% | 2996+0.03% | 30.34+005° | 2.04+001% | 70.03+0.03°
MTEP 4.0% | 36.59+0.03° | 31.33+0.02° | 2911+0.04° | 2.06+0.01° | 68.66+0.02°
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Helzd &3 LHMTEPXE A7He ohdAs Xz=8 S4F dTAL 248 05, 125,
2470 N2E AR FAY 2d 547 ARETF RS AYTOIN FERIFS @
AFE & 5 Y. 053NN RE ADTY AYFFE 33~34%, 125 o= 35~36%, 24
FAel= 36~37%F WHHdRer, 9fd #F2 053 © B-26%, 1253 © 27~28%, 245
b 1 28~30%2 £4713%0 AHATF FE S4= <o AP gL Fo] 4HAHL
2 37Es ¢ 7 4t

(Ab 24 #8 At
Appenzella cheese (Control) ¢ zho]ldd wAfE £2§ 1, 2, 3, 49 A71¥ Appenzella
cheese® 14°ColX 6 719 T+ AF $ 19 37 (0,1, 23,45 6 9) o2 I3 #g A7
2te] WEE FEF A3+ Table 513 2t} Short-chain free fatty acid (SCFA) & A =49
o] FaF AR Fo =2, Cust G & cheesy 9 sweaty, goat 2] & vehfiz, Cg
< sweaty, Cip € rancid, fatty v 2 Jeldd. A 59 G H2] A Cy Cs Cs Cuo
2 Control 3 ge]2¥d wAAg E9S AE A= Az EF AR 7|17 F9 F78=

AE et Feolzd e E9e fiEe] @§ESFE ¥ @2 AT FEHE e
A f23A Fol= G (p>0.05). el HAE FEo Hrl= AR §Fd JFES
v XA &= Aes wddE

Table 5l. Production of short-chain fatty acid in powdered microencapsules of tomato
extrats—supplemented Appenzeller cheese at 14°C for 6 months

Ripening Concnctrationl? SCFA concentration {(ppm)
period { %% wiw) Ca Ces Cs Cio Total
(months)
Control®) 4. 37=0.68= 2. 01=0 88=A 2 80=1 10 3. 071 0524 14.05
1.0 4. 71=1.44= 2.84=1.08%A 2891 .13A 3.98+0.30=" 14.42
0 2.0 4 640 80 2 8020 F3dA 2 760 87=A 3 000 43=A 14.19
3.0 4.68=0_86=~ 2 00=0_534A 2 000208 3 4820 T0=A 13.06
+.0 4.72+1 0654 2.67+0.5224 2.72:+0.23A 3,640,784 13.75
Control 49220 004 302026 29220604 4. 07=0.31=A 14.03
1.0 4 0820 43=a 2 85=0 404A 200011 40306824 14.76
1 2.0 4. 70=0.25=~ 2.93+0 634 2.89+0_58 4020605 14.54
3.0 4.82+1.09=~ 29540 654 2.92+0.19<~ 4.09=0_14=24 14.78
4.0 4 860 674A 2 040 3 Fd=n 2 860 57cA 4. 08=0_50=A 14.74
Control 5110 15~ 3.03=0_ 21 3 2420 174 4 2520 2224 15.63
1.0 5.15=0.12=~ 3090 F2dA 3.28+1 034 4. 2602124 15.78
2 2.0 52420 144 3. 160 2844 3 320 114 4 22200824 15.94
3.0 5.35=0.47=~ 3.19+0 4074 336029~ 4 40=0_562 16.30
4.0 5._60+0_15°3 3. 300 _T4d=t 350028 4. 74+0_38=A 17.14
Control 6. 540 5T 3_15+0_19b<A 4 T0==0.54bA Q_50:0.544C 23.89
1.0 6.95=0. 414 3.26=0_20bcd™ 4 F420_24b4 0. 620 FOHBC 24 57
3 2.0 T 230 444 3.51+0_52bcd™ 4 980 51bA 10.52+0_304BC 26.24
3.0 730032~ 3. 64019~ 5 1040 5004 11 181 37daB 27.22
4.0 T A4TE2 025a F 710 1300 5.20=0_4480A 12 2440 7344 28.62
Control 14 342 g5tA 4.13+0. 6504 4. 99+0. 910 15 6582 254 3a.11
1.0 14 58=1 58tA 4. 2120 680 4 8220 T0bA 15712 23 3932
4 2.0 16.03=3 4084 4 3041 130 5. 17+£0.610A 16.10=1._80=A 41.60
3.0 16.64=1_ 014 4 54402004 5.23+0.61BA 16.42+3 604 42.83
4.0 16.92=0.6884 4.55=0. 5884 5.30=0.414 17.11=0 704 43.88
Control 16.63=1 85 4. 140 _Boba 5120 5124 20.18=1 43bA 46.07
1.0 16 915 0g4=ta 4 3520 465~ 5. 17+0.70bA 20_86x=2 030~ 4729
5 2.0 19 04==3 3784 4.47=0_18%A 5240 _68bA 21.25=1.00bA 50.00
30 19 101 _52FA 4 F8+0_18bA 5.36t0.54bA 21. 5042 87bA s50.83
4.0 10 T420 4024 4 _B0=x=0_F4bA 5 410 73bA 21 861 470A 51.86
Control 18 26=0 46 5.700.182a 6.34+0.51=8 26 2041 21aa 56.68
1.0 20.50x1 90~ 5.99:0.282% 6_80x0 F3aaB 26082 B 60._36
(s} 2.0 20,701 02=A 6000 5094 T 2760 _32=A8 27.36=1.1834 61.42
3.0 21 1420 85=4 6.17=0.0062~ T 3502484 27.70==0_39aa 62.36
4.0 21.33x1 0654 6420683 T.45=0.523A 27 96209734 63.16
1) Powdered microspncapsules of tomato extracts-added Appenzeller cheese
2) Control: Appenzeller cheese
3] Drata vahies were expressed as means £ 5D (n=3). hfeans with differert superscripts in a row (a-e) and cohmrm (A-C)
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(o) A=

Appenzeller chesse(Control)8} EvlE @82 1, 2, 3, 4% A7+¢ Appenzeller cheese®] 14T
oM 6@ 24 2 1M 4H (0, 1,2, 3 4 5 6 AY) o2 Ao HNE AFE7) ¢
L-value, a-value, b-value ¥ &3¢ Ful:= Table 52 & #rh HE& vehls Lite] A%
&4e) PP w} e FANE FHE WolET AR, §F wtMq ofzte] Za
T TIE 5 AW HAEE JdEhiE afte] A4 4¢) 2¥R4d w2t Control® 718t
= AL BEY 4 UHAT EvlE 238§ ¥7t Appenzeller cheese= Fo] T4 %= AL #
TY + duch §Fe ddME gL FAEE YEHE b3 Control Ht ERLE
38 7} Appenzeller cheese 7t Fe™, EvlE H&F¢ @Fo] F&FR go] FUch
=g, Ao YR mf gro] 4t FAHEE AL ¥ € T YU

Table 52. Changes in color of powdered microencapsules of tomato extracts-supplemented
Appenzella cheese ripened at 14C for 6 months

Color Traatment Ripening period (month)
Value (%whw) 02 1 2 3 < 5 6

ControF) 74261669 7575Z0.98% 77.50Z0.04%A 778809004 TRIGTIINMA  7T905T1484  TR65T156A

LOPTEAC 76970828 76951048 7499=08/EC 753510758 73531088 T75SR0L1SIB 74451878

L
. 20PTEAC  7715T0498 768670464 7486=103C 758370868 74351048 743571040 742471 4600
(hghtness)
JOPTEAC 77420878 76420504 75772092 752971198 7343107 T7343=106€ 75507 163B
40PTEAC 793720754 75.70Z053B  T455T057¢C 7531212608 743020938 73501129 748910 99meB
Control J49z0134 3700184 373000 36901404 37003204 377T031R 37804
LOPTEAC 2240188  226T047E  229T(5ME  )57T(31%8 25503548 259703584 26070198
a.
20PTEAC  228Z0218  228Z044%  234Z036%  243Z041% 240278 24720358 25720258
(redness)
JO0PTEAC 23720278 2370208  250T0248 2480348 2490488  250T0248 2530258
40PTEAC 1 74Z024°C  177Z015C 1800  2(07Z0.138C  225z0418  233Z0848  237z041%
Control 11110582 1243T023%C 12570188 126202740 12260332 1282T033€C 12880458
LOPTEAC  1216=033% 12.48Z094C 1297076 1348=068C 1363081 14980818 1821=085%
b
20PTEAC 121870698 137720548 1451702204 1479711948 505706848 1510705598 153120584
(vellowness)

JO0PTEAC 122120818 1448203204 1459Z071% 14840258  [S10Z047%8 15210548 1836213084

40PTEAC 123010848 1450Z0658 14640794 159008304 1591032 1597103 1600138

1) Powdered tomato extrats- added Appenzeller chesse

1) 0 month means the sample obtained after 43 hours from cheese making

3) Control: Appenzellercheese

4) Values are mean 3D (n=10) Means with different superscriptsina row (2-2) and colomn (A-D) are significant at z<0.03 by Ducan’s multiple rangs test

= Il =



(Z) 4 HAA

Appenzella cheese (Control) & Zo|zZ¥l vlAfe &L 1, 2, 3, 4% H7H% Appenzella
cheeseE 14TolM 67143t 54 3 67149 4 (0, 1, 2, 3, 4, 5 67]9) 22 E4L S4%
A3 = Table 53 3 &) 29 FEzlg AXE YehE hardnessd 3§ &40 293
o @& ZE A F71 AR, §Fe] ol we=E F7 [ gAE 49 AEH
€ UElf = cohesiveness? i RE FolM SAo] A wel FiIPxn, §Fd o
FA e A9 #99 olg Rolx FAHP<0.05). 3L JElE gumminesss] A4l
/o] AP gt FAEHT, @& e E springiness?] A= 40 WP o
B 47 F7MEte S REAT, F93 Aole HeolA @R (P<0.05). AL YeEE
chewiness®| 7§ o] wel, A48 vie} Frlsle AL BPvh

Table 53. Texture properties of powdered microencapsules of tomato extracts—supplemented
Appenzeller cheeses at 14°C for 6 months

Texture Concentration” of Ripening period (months)
description  sample (%,w/w)
m 1 ) 3 4 5 ]
Control? 10.99+0.45%49 12,1941 568 14.08+1.648 0561264 48443008 273142278 33791343
Hardness 10 116411 148 133510974 42742324 MT0H185EC 2638129048 19.724203EC 35081413
(WD} 20 12.16+115¢ 1316109148 14.4010.38% 2536110548 2691422348 3154 30MEC 36401061
30 12.2811.054 13.6010.71%8 14.4410.338 2646118328 207942174 B3AILI084E 37141175
40 124611764 13.8840.88 14.6611.46 27491198 20074296 34981382 37324068
Contrel 0.69001% 0.74£0.02 0.69+0.02% 0.68+0.030 0.67£0.02% 0.5910.01= 0.3910.05
Cohesiveness 10 0.721002= 0.7010.0328 0.6710.0254 0.68£0.0224 06410042 0621005 0.5410.053
() 20 0.73£003= 0.7210.012& 0.68+0.012 0.6410.02048 0.67£0.02% 0.5910.05= 0.4610.02%
30 0.75£0.04= 0.7310.02:8 0.71+0.0224 0.64+0.02% 06510.034  0.38£0.0%48 0.4840.03%
40 0760048 OTRHO03R 068004 0G00TE 0640034 0SIH003E 04840098
Control 7371032 896r1.138 9.76+135% 4832117 1656108224 1708446224 1817£177
Gumminess 10 8480, 7308 9.3810.7gx8 9.98+1.18 1574116148 171541174 182811524 19364625
™ 20 9.361057 9.3410.6928 10.02£0.43 16.8211.93 173611.09 1872413424 19731332
30 GO6HO6OH  9O3HOG4SE  101SH022%  17ISHO3RA  ISORHOTEA  I911+189m4  20344201%
40 9271123 10.4510.93 10.6111.26 17214094 18.091.81% 20261053 210811224
Control 0.7410.11 0.8310.15 0.71£0.024 0.7710.13 0.7610.01= 0.7510.15% 0.7411.29
Springiness 10 0.8210.13= 0.8410.112 0.78£0.10= 0.77:0.02 0.7710.08= 0.7610.02 0.7410.13=
(mx104) 20 0831012 0830155 0820012 081:0.13%  QT30ITA  O7I007# 070£021%
30 0.85013= 0.8310.14= 0.76+0.10= 0.7510.004 0.7410.08= 0.7310.18= 0.7240.16=
40 0.8310.14= 0.82£0.14 0.78£0.112 0.76£0.104 0.7310.14% 0.7510.142 0.7410.33=
Control 16420738 T43E1 7368 83643324 D416 DL 1561038 1717257
Chewiness 10 70283312 7201422 7611234 1233£1.03% 13.6612.26  16.95£1.10% 18.9114.36=
(@x10H) 20 7761144 7911112 8111136 13.214.08 13204130 188814.54% 19.03£2.394
30 7261144 8271131 8371072 13.1520.59% 13231123 18.8516.00 19.3713.304
40 17311652 §.66+0.88 §.70+0.88 13011188 13274197 18811063 19634583
1) 0month meansthe sample obtained after 48 hours from cheese making
1) Powdered microencapsules of tomato extracts- added Appenzeller cheese
3) Control: Appenzeller cheese
4) Data values were expressed as means +5D (n=5). Means with different superseripts in a row (a-¢) and column (A-D) are signification at p<0.05 by Ducan’s
multiple range test
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(Z) #5971t

Appenzeller cheese(Contro)$} EvlE F&E2 1, 2, 3, 4% 371§ Appenzeller cheesed] 14T
A =4 F 679 18 718 (0,1, 2,3, 4,5 6 AY) o2 74HE olf8 v B4
3 A5 H7 43 Table 54 & &Y. Hrt 5L F GE A= HAEY, A=Y 0,
q z2FAE5A4S Hgtu MRA o 23= yellowness, cheese eve, butyric, musty, tomato flavor,
bitterness, sour, sweet, hardness& 27339 t}. Appenzeller cheese?l S48 w2t A=<
e T HIE FAYE 5 Ui =40l FdYHE o} musty, butyric, bitterness,
hardness?t S7H8h A%S Hele A& ¢ 4 A%l Controld HadHE o EvlE F
89S 1% 3719 Appenzeller cheesed] #|F7IEEE BRAT §F94 Aoz Helx] F%k
cHP<0.05).

Tahle 54. Sensory evaluation of the powdered micrencapsules of tomato
extrats—supplemented Appenzeller cheese ripened at 14 for 6 months

Cn;:ienu'm{un'- 2 Appearance Flavor Tast= Texturs
Is,a:? _E Yellowish Butyric Musty Tomszio flavor Biiterness Soumess Swesmess Hardness
0 month?
Control® 1.00+0.00-°3 1.00+0 00~
10 1.72+0.438 1.00=0 00~
20 1.72+() 43945 1164041
3. 200+0.82:5

2280435

Control 1.14+037% 1.8520.37+C
10 1.86+0.37=% 228+111%
2.00+0.5T4AB 2 T2+ 9F=ABC

37~

2.00£0.00°

10 21420695
20 22821114
30 24320074

Control 4144037
4 861235

Contral 457 5.00£0.8124
10 414 48621 .06~
20 . 428 44221 2p4
30 671 447 41420854
40 1.00=0.002 6.7120.00+ 143 4.00:0.0024

1} Powdersd microsncapsules of tomato extrats-addsd Appanzllerchasse

3 { month means the sample obtsined after 48 hrs fromcheese makine

3)  Control: Appanzzllarchasse

4} Values are mean £ 5D (n=10) Means with differant supsrscripts in & row {2-f) and cohum (A-Dare significant at p=0.03 by Ducan's multipls rangs test



T 7158 Ad A= 754 A% WEa A0 SHdd
(1) 34 €444 d4d9a% 7398 A& T4y

Zh MZF, i, 5 54
AT, 93y #+48, 7F 3 A% Teble 5 4 2. #3% H9EL Controld ¥223}
HE W B UEEE W Ui T 16k B4 AeSs3E 16%, T FHrEEAE 33% g
e 4738 2F T 312, €499 ¥ FEEdAe £ x=dd 3 i e
4 e g e ¥Ee FA%9 H-RE e AL € 5 AN

Tsble 55, Effect of red ginsedn hydrolyzate and nanopowdered red ginseng com the
incidence and severity of arthritis in DBA/1] mice imunized with type I collagen.

Change ofbody . o.o-of Arthritic paws L Nemn day of
Group ik ()" ¥ immunized'no. of ki i thiclmess B
2 arthritic = {ml}
MNormal¥ 1 500 3821% - - 011320003 -
Control® 11621 417 6,64 11002) 11 0.170=0 0442 12
W 1120 472 6.3030%%:) 3 0.127=0.016=" WD
RGE¥% 0,70 45 6./3(34%5) 7 0.150=20.03 722 ND
RGH" 1.18=0.42= 6/4067%%:) i 013000352 15
PRGY 05240 5220 6/3034%56) 7 0154200712 15
NEG™" 0041 Jab 6/3(34%5) 7 0140200362 15
2 Normal :no immunizstion
%' Control: Collagen-inducad arthritis - no treatmant
1 MTX: Collazen-inducad arthritis traatad with methotresate {medicine ofarthritis)
b REGFE- Cnllapan-indncad arthritis traatad writh rad pinsan e axtract

' RiGH: Collagen-indncad arthritis traated with red ginsens hydroly=ats
= PRG: Collagen-induced arthritis treatad with poardered red sinsane
! MRG: Collapen-ind uced arthritis treated with nanopowdarad red ginsene
From the boostar injaction to end of axperimant
#! Thetim=to over 3 averass of clinical scor= in =ach eroups fromths boostarinjection
! Data wahes were sxpressed ss mean = 8D {n=6). Diffarent letter are sipnificanthr different at p<003 by
Duncan’s multipls ranes tast

h &Y A
#AEY A+ Ast= Figure 60 3 2 #¥€ 27)d= ZETAH FA8E 2Eead BAG
AT E AE2d HEdAE e wdH & FHeEHEe] B iR des SEFA
vt FAAA Asprt e,
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Figure 60. Effects of red ginseng hydrolyzate and nanopowdered red ginseng on Clinical
scores of arthritis symptoms in DBA/1] mice immunized with type I collagen from the
boaosterinjection.

() 89 £4
"ol 24 A5+ Figure 6164 ¢ 2ok 89 ] d5==289A Gt IgMe] 3¢ €29
FEE A3 FrsReY F4 =BT F4 sl ESEdAs dEad vE T2 Fol
Hgitt. RAFFAN Fa4H 9L st HAolEFAUL] TNF-o o IL-6 ¢ B #ddFd
E 98 Fstged, 34 vdxEws 34 st Ee]l 47 3473, 3B375e/mlo 2 B4
AT T4 FEE v Aoz W2 AAZ eyt

A qrastmall
I jagiml

TNF

‘ d
oS

Nomal Commd MTX REE BOCH FRO  [RG

HEY

Normal Contral MTX RGE RGH PRG MRG

Figure 61. The Effects of red ginseng Figure 62. The Effects of red ginseng
hydrolyzate and nanopowdered red hydrolyzate and nancpowdered 1ed
ginseng on TNF-ao in the serum of ginseng on IL-6 in the serum of DBA/1]
DBA/1] immumnized with type I collagen immunized with type I collagen
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Figure 63. The Effects of red ginseng Figure 64. The Efferts of red ginseng
hydrolyzate amd nanopowdered red hydralyzate mnd nanopowdered red
ginseng on immunoglobulin IgGl in ginseng on immunoglobulin IgGl and
DBA/1] mice immunized with type I IgM in DBA/1] mice immmized with
collagen type I collagen

(eh) He=H AL
W24 EA FAE Figure 66 & 4, #87 WY 45 R 442 ¥ THR Fo HF
2 ved A9+ Figure 66 3 2, FAMIIT Yol A Aol7} giglen} He] J4,
e, AAEAA dz=d B 22 =38 BAch

5 v —

Figure 65 Histological changez of toe joint in DBA/1] immunized type [ collagen.
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Figure 66. Effects of red ginseng hydrolyzate and nancpowdered red ginseng on
histological scores in DBA/1] mice immunized with type I collagen.

(7h) 1A%
MARSE AZEY aBe] BANAS BHL AFse] AUHARA Hed NFE ERAY
W2 el Anhe Figure 67 3 2tk Hl@A4E dzed s A4 Bstort 85628

AT FeH o2 dxTd vd FHHe2 i (p<i.m)

A0
a

15 T
. 2 b
-g T
= 15
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1.0

0.5 1

0.0 Y T T
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Figure 67. Effects of RGE, RGH, NRG and PRG on Spleen indexes DBA/1] mice
immunized with type I collagen
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(2) folzA F&F ¥% H7l Appenzeller cheeze®] HF THAHE Hdd AT

849

b 4% 53

HAYFES AT 571F SAE A} Table 56 7 Lok control °] 717 ©¥& AFE& JYH
W3t control cheese 7} 714 =& AT viebd AL sl Zolad % A7 A=

€ 4 A9 AFe] control cheese B} @& AL A A= AlsdY,

Table 56. Effect of powdered microcapsules tomato exiracts-supplemented Appenzeller

cheesel)diets on the changes in body weight of mice for second rats experiment

Concentration 2 4 6 8
(%o)

Control2 25.13+0.49=% 26.61+0.632 27.50+0.31= 28.91+0.56%
Control cheese® 250010 75 279041 31= 29761031 31.154£0.50=
1 24.05+1.24% 26,9241 214 28.451+0 480 29.48+0.51%

2 23.93+0.78F 27.11+0.71% 27963074 29 31+0. 440«

3 24.6510.76% 270140 64 284340 89" 29 3840390

4 24.01+0.550 27.014+0 524 28.3140.45¢% 255540 44%

I} Different concentration of powdered microcapsules of tomato extracts-added Appenzeller
cheese (1, 2, 3 and 4%} + AIN-76A diets.
¥ Control: AIN-76Adiets

3} Control cheese: Appenzeller cheese ripened at 14°C for 6 months

4 Data values were expressed as means +5D (n=6}. Means within a column with different letters

are significantly different at p=0.05

(1) 4% Sd2HE &4

EnE &2 nAfe £2E& HIHAH vtt2y HF FTHLHE FE9 WEHE Table 24
e Aoy A4 x5 EF S92HE 32 76.35 mpg/dlE £AHA, EvE FEE
e EHE FA5EA gL A2 9% FY2HEL 103 mgdLE SAEUY. EflE
FEZE vANAE FE4E A0s €F SY92HEL £9Y FE7 BoldTE o =& B
HE 3¢ Ui, s €5 HDL €42H8% §4 F7s89e €3 LDL €9
2HE BF S FALE Zlog Hel FF FYLHE X TH4YU g Y o
F29}

() T3} HAQd A ZH2HE §4
Table 57. Effect of experimental cheesel)diets on the change of lipid content in serum

totalcholesterol, high density lipoprotein cholesterol, low density lipoprotein cholesterol, and
triglyceride in rats for 8 weeks
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: Serum total Sermum HDL Serum LDL : .
Concentration Fuiskos: - 3 Trglvcernide
%) cholesterol cholesterol cholesterol Em_g dL)
: (mg dL) mg dL) (msdl) ==
Control~ 76350075 48162125 12 18=1_13F 80.05=0_12*
Control cheesa™) 103 005802 51 514 71"% 29 49+0 48= 110000822
1.0 B8136+002= 52.61=1.404 10.68=1 83" o0 34+1 83=
2.0 £2 46=+1 004 53 78=0D5° 10.03=1030c 03 25=1 464
3.0 B631+2.41¢ 56 810708 10.00=2 880< 97 530=098"
4.0 80 4220 730 59 801572 0 82=0 B8~ 00 (0=0.75F
¥ Dafferent concentration of powdered macrocapsules o f tomato extracts-added Appenzeller cheese (1,

2.3 and4%) +~ ATN-T6 A diets.

I Control: ATN-T6A diets

e Control cheese: Appenzeller cheese mpened at 14°C for 6 months

4) Data values were expressed as means=5D {(n—=6). Means within a cohmmn with different letters are
significantly different atp<0.03

=il AEE MAAE E2g HAD w9ael 43 AFAN FA2YE FE9 dsE
Table 58 of terilRich A4 q2we] 249 SHAHSE §FL 1150 mg/dLz 4R
T, ERE 38 WAdE BUE ANEA e Aze nolAs FA2ANE TEES 1200
mg/dL2 24T, ErlE 258 AAGe 2TE A1E nelAe BHsdEe BB
$57 BolA4S o B SUAHE $32 Hhigen SIAALE 2L F%E B,

A4 NZZY) AFIMs] SH2HE BB 1200 mg/dL 2ASQT, BujE A2 04
A¢ Bug WlaA 2 Aze APdMe FAAHE TFE 1350 mg/dLz G
EiE 23F MAGE 29 1Y AR FAAHNEL £Ue 557 golaAsE
o Ee SUAHE §FS e SAAYE 2L A%e R

Table 58. Effect of expetimental cheesel) diets on change of liver and kidney lipid total
cholesterol and triglyceride in rats for 8 weeks

" Liver Kidney
Concentration
(%a) Total cholesterol Trglycerde Total cholesterol Trglvceride
(mgz'g) (mgz'g) {mg'g) (mgz'g)
Control=’ 11.50=1.759% 32.00=1.630¢ 12.00=0.81" 32.52=1 55%¢
Control cheese® 120041 154 282544530 13.50+3 870 3065+0.76
1.0 12.75=0.500<d 34.00=0,82% 12.25=0.500 32.67=2.78b¢
20 13 500 573< 36250072 13000 81" 34.22=+2 080
30 14251 50 36.50x1.201 14.25£0.500 36.77+3.18Y
4.0 15.00=0.002 38254032 17.000.823 4237=4.12%

[

L Different concentration of powdered microcapsules of tomato extracts-added Appenzeller cheese (1,
3 and 4%) + AIN-T6A diets

£ Control: AIN-T6A diets

¥ Control cheese: Appenzeller cheese ripened at 14°C for 6 months

#  Data values were expreszed as means=3D (n=6). Means within a colunn with different letters are

significantly differentatp<003
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3. A 333 =(2013)
7}. 71948 &A AR7E AE

1) 2434 E&44 44

b 13 ¥R= 44 ¥4 224 4 49
Table 59 ¢ Z9°] 13 AA 422 A2 284S W ARAE §FE AAw44
Hlastel B o Rgy, Rby, 283 Rgs %9 o2 AYT A FFE2 EF v2E Yo 1
A dA Tl $E T2 A4FH AFS AEE7]Y vFE FE IS ¢ F AN
% 53] CK, Fz9 &S ToAE & JI=S FA /Aol Hasiit

Table 59. Contents of target ginsenosides in enzymatically modified ginseng produced by

1st version process (mg/g)

AEv .
- E2gRERd | W % GA)
Rgi1+Rbi+Rgs 32.9 =30
CK+F; 6.9 =10
Rg»+Rhl 39 =4
Z Z A xAtol= 179.8 =200

(Wb 22 HAFH &4 &4 23
I A3 Table 60 2 2t}
Table 60. Contents of target ginsenosides in enzymatically modified ginseng produced by
2nd version process (mg/g)

ATAR I PE ST H 3 (3F3)
Rgl+Rbl+Rg3 49.1 =30
CK+F2 11.2 =10
Rg2+Rhl 12.9 =4
Total Ginsenoside 230.2 =200

228 A TRALE A2 A2EAFFY U ARAE s B A7dA AY ZETEFH
vastel g o RE AEE 7H4L ST 2uE 1A dA T4 AL ¥ 243
o] AFAYL AT & UAATh W 23 HA A FAH 19AUA} &4 AF @A) o ¥
oiygtid ol 7|& FA wE A v &L FolE EHE EHE F vk 1yE=E T
GA F717F AL HlE ASE ] AFE 7R ASES EolE U rldgEeA Delnr] 4
ate] 13 84 A% @A 3 RdAY CK, F: 29 dA@'o] & o]Fo|x =R HAUste 1B
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Sch. #Ql W2 14 b A8 @A 22 B4 A8 @42 doF o Fde59e Rd
% CK F; €99 &2 &3 7102 A&svh #9 47 Table 61 3 &},

Tahle 61, Change of contents of Rd, CK, F2 by applying enzymatic treatment process

g 1% B4 d8 ¥ 27 a4 HE ¥ GAd H¥ BF
AE ) ¥ THmeg/) | AE f ¥ FF(mg/p) 28 (%)
Rd 48.75 4445 -88
CK+T2 2.2 11,2 409

12 4 A8 FAXe F4%55Y ) Rde §F2 487 me/lg, 27 B4 A A ¥ FiF
=9 W Rde) & 4445 mg/go2 T4 A7 do{7teA Rde) @32 88% 443514,
W CKY Fp &3 &2 1&0A 231 &4 A& gA R del7/ldA 409%(eF 490 713
o Rde] #F4&(CK, F29 ZAE&3} L& Aoz} 713 RN FAA gt &F, 2
AYH Rd7t CK F& F2 HES Wol 34 #%a& & ¢ UM CKe F: §3Fe) ¥+
o|s} Ao THE FFAFER 17 B4 A{ @7 7349 g EL2FH498 A=z
7l 18] E,FH GA7E old-F Y & UUH.
adez HFHo= 22 AFH FTAAAM 13 L A FAE AFY FAH(Fig. 68)2=2 &L
¥4 FHELY pilot scale P4E AP E= Aow APHRA
8=
&
=5
E —> B |

1XF EH|

n -k
A Mg s4EH
a4 g |3 sprayDry ==
(10Brix) < Gy Pels 42 ——

. 4
Rbl, Rb2, Rc, Rd, Rg3, Rg2, F
Rgl, Rg2 YT aga Rhl

Figure 68. Manufacturing process of enzymatically modified ginseng concentrate powder
(3rd version)(Application at plant scale)

(2) ELFH455E99 o FA3(Plant scale)

(7 ¥4 (Plant scale)d E&FHES AE +& F F4971 A9
A HAZ $£&& 27] 48 FUFENEE 100kg) ] TAE AFe] JiFe] 3HE F
FHkg)d] v R ()R AL B 2 AaE ot Table 62 9 2.
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Table 62. Yields of products per manufacturing process of enzymatically modified ginseng
concentrate powder

39 TE&(%) FAAF A Loss&(%)
12 & 27.1
22 =& FE A 6.8 38.2 -
3zt & 43
F2 5359 37.9 0.3
AA 59 26.6 11.3
714 28 4 w59 13.3 -
4 AE A 559 13.3 =
714 Ag
(TR 66kg TR 73 6.0
A AP
(44 0.3kg &7 Bl o
2igl oA E4AEMEEY 154 _
(T4 69kg &) '
oL 10 ©]4 -
(AAEETE)
FHAT7 BN E AAFHLR 8 FEHE 10% ooz Hsla o ol AFE WEN
A A5 APt £ ATA 228 o]dY HF AEYN 423N FSIEL pH BAE
o7 EAFY FHA 69kgE AT nFHEoE FAste] BE o £80] 154%0|BE R}
A FAE FF3AT. 4 AE A LossEHE UGS o F& 5598 AAs1 55

8= FAAA Loss&ol 713 2 AL ¢ + AU
T HAZ A AEY E3E e (FEE AW ABAHAE A Ale|E 7FY FEHS
BHEA olg Bd TARA ¥ TAWHE Aristel Ryt AdE 8] Table 63 3 2.

Table 63. Ginsenoside contents in products per manufacturing process of enzymatically
modified ginseng concentrate powder (mg/g)

Ginsenoside
=5 Rg. Rby Rgs Rg> Rh Fa CK
44
*E ¥

o] 3} & 2 2.3 9.6 0 1.3 0 06 0.3
AA&E= 21.1 84.1 4.0 16.6 2.7 29 49
714 A8 0 0 11.3 29 0.7 89 2.3
i A8 2.1 15.7 74 12.8 4.6 76 6.5

1714 A%
v w2 A 1.5 139 205 14.2 41 16.8 82

H] 32
AA E=74) 30 o]4+ 4 o] 10 o] &

- 132 -



Table 63¢] d3}E AHEY, F& F JH&FTFE A& AASIAE o AAMxAto|=7t Ayt
Aoz FFHO €I woldE ¢ + AT 222 BA&LEFE J(o)& FAN)S 42
122 o] 7714 B &4 A& 3& Aze 1 #7714 A&doAs 2EA A kAL
o]=¢l Rgi# Rbiol & E35 3L Readt Fool #Fol #ol =obxl AuAct &4 A&AAA
H5E9 AEA AA Aol =(Rgs, Regs, Ry, Fy, CK)8 &Fo] w3ith o] wFo] £
71338 B4 A7l BEA JAHxAte| =g ARA AA ALl 22 B3 A7) | EH o
=5 ¢ F AT @9 AAY f =23XF Re?t Rbi8] &30l o] F9 4L AANUA &
o] vtoldL Y 4 Qe o] olfFE B AFdA 7F AA=Ale|=vtE 43157
W&l Rgy, Rd OFd £3) AZ(EAAZ AER AAxAE FHe F471A7F 2)2
t} B3z £33 Rgs Rgy, Rhy, Ty, CKE £33 AdAvs vehdr] giEes Algd
Z27jHez E FAPAN Axd ELFAEFH9 A Ale]= §F2 Rgi + Rbi + Res
£t 359 mg/g, Rg: + Ry 183 mg/g, F; + CKE 25 mg/ge® EF AA AETHE 5F
AA BELEHE FHY FAFHELE 98 F AU

¥ do rir

() E42FAsE599 £ Ry 43}
2 A A £E343R Q1 Spray dryerd] FYHE AAFN R Y FEE 13BrixA =T
134 293 Ax 43 FZ9L Spray dryer E2ACA Ax7 ¢As] HA Fea dalsle
7] 8 TAT Wolg gz Gt it (Fig. 69 F1)

Figure 69. Picture of spray dryer(left) and non—dried enzymatically modified ginseng
concentrate stuck in a part of spray dryer (right)

FRAT7IRAM = Fotu A #A ole S dofsie sjAsaa . A=
TR 27] 0] EAFAFSAY AT RA #& Aol AT £ =
AL 4 BAEALAZTHEEY $5 @5, Spray diyer W disc FAEE £Y, EE 9948F
# 2% 2)dd H2ES BT IHY oj#d AlkxEe EUsst HA g EAEE
AAZ 4 AU



Fe dTHEL TERHA & 47 &0 UV E2:FHEFAE A4S EEE oA
8 F FAGA =& A ¥ AR pLPAFEHde 3¥E F B% 71Fe] FANLE
o] FolA gloi= AMEE ANy, TASY Z=42 of 153Ce B2 £4H 7158 22 =
AEGTEE 58 180-186CAA Hof aif4dw&dy AXE W

&+ 6 29§ ZAFHESY U FEdE AAT ¢ UE TEE& 24 BE
I oA d@Ad BA FA3E & 94 ¢ o E BANANGY EWH (A9 ZAFTAA
AAZFA)e] TAE AAS EHA7T sleA s A A 1 AEE ATA(FE4ER
g7 A oA EE dASN 27 AATAY =PL Tahle 64 8 Fo] AN
ol 14 AA3H (e F4 AH 2AEA FAHY [l

Table 64, Condition of 2nd purification process for removal of citric acid In enzymatically
modified ginseng concentrate (Lab scale test)

F44 ad A A7 43 A2 A8 4w
HP-20 resin %83} o eh& 9556 300mL

¥24(13Brix) Loading | 260mL Loading
A3 44 F54 00ml
£ @A EoOHB5% 1200mL

221 4 A

471 EHR 29 F A A9 ELFAFS499 AAE 949 pHE H=s] £ A,
B7) Fig. 70 3 &¢] A4 ¥9 F&9 pH7l A4 Antt 49% 4 744 AAH 84
¥ 544

PH
|
fe
pal

[==]

27 A

[

2R EA =
Figure 70. Change of pH of enzymatically modified ginseng concentrate by applving
purification process

22 AAE A T AAR ELFAESde] ELHR AEEA #Hlsr] At He}
v FMa] HFg3ta gl 4828 Spay dverE FUS 20§ 43 F 2 & A9 &
237} Fig. 71 3 &Ae] AFA o= o|fe|zmd.

- 134 -



Figure 71. Pichure of enzymatically modified ginseng concentrate powder as a product at
lab scale test

a8 et 23 AAFAAA FrrEe HEF OSEE dFIAAN FH SARY FAYE 242
Fig. 72 ¢ 2t}

HE:s4HEH lﬁﬂkg .

= 33

043} : Filter Pad 0|2 |

== 1 10Brix

%}: Resin (500L) i
.i;ﬁ’ﬂ =2 =500L, 20%3=7H500L
22 95% =7 2,000L
~‘g-§:10brixﬂ}l| ~‘g-§

= 50% -_,IEAI-
SD°C 5,k|?l-
%l Resin (500L)
Ikﬁﬂ =2 4500L

22]:95% olEr=2 2,000L
== 13r|x

0. akg(pu E 5)
DWase 1. 5%,

2%t |

| Spray dryer, Disc type
| porg HUSSE 25 180~185°C
EET B 8 25 : 90~95°C
Disc 3|74 &%= : 20rpm

Z4EHNEFEY

Figure 72. Mannfactuting process of enzymatically modified ginseng concentrate powder
(Final version){(Application at plant scale for mass production)

E 79 HF AES 54T FFELY & @ FAYIE oA AR FAH YPer HA

3tg o, ol8 HAHAE & Table 665 2}
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Table 65. Comparison of vields and target ginsenosides in enzymatically modified ginseng

concentrate and its powder

Total
Rg; + R+ Rgs + F; + CK ) )
T34 & (%) insenoside
M Rgs(mg/e) | Rh(mg/e) | (meg/e) | 2
(mg/g)
25 od
RS R
13.2 . 18. 99 ;
B 157 A 3 37.9 8.3 8 733.5
— 3.25kg )
2R EEEY 11 42 .4 20.1 25.1 821.5
H 1001 | 30 1% 4 0)% 10 o1 | 200 o4
< o] o o o O o o o O
A EETE)

AAZ F£& 25 ojde ZAFAEFAQX BAA)L 132%, E2ZAEFEL
117%ZE AANESETELE FZF94ct. F HARZ AE A A2 ARE T3 g3 4
FEEUAN % AAxAlol= 3% 8215me/g, Rer + Rby + Rgs $% 424mg/g, Rgz + Rh
&% 90.1mg/g, 283 Fy + CK &% 251%7} Vs 2= AATE2FAS 22a9c)

B A7 A% $& 10% o4, B Ax=Alol= % 200mg/g °1%, Re + Rby + Res
30mg/g ©1%}, Rg: + Ry %% 4mg/g o4, 22 F; + CK $H3o] 10mg/g o144l A4 3
7154 BF $5% A2EAESES AxTRS AT 4S5

flo

(3) MAczRe A&Y 24 A7 & AR

(7h A4

@ SPD F#Z7d wWe YABAY =% A8s7) Table 66914 RE whsh go] v 7
29 AA+= y-oryzanold o] 1558.02 mg/100g, policosanole 384.76mg/100g, pytosterol
2143.11mg/100g 2.2 YEgew JFert S8t4d4E, 227 F7184E 7|54 ER2Y 5%
&8 F7ElgY, AEAY JSAERD L Z2dA4 dEd "X gx AdsgE AL ¢ F
dslth 53] y-oryzanol® 12,110mg/100gol A A 31,064mg/100g7t#] FZ&5 o] & &0
24390 pytosterol?] F$E 6,896mg/100go] A 15,343mg/100g7tAl H&Eo] HEHE
AF 2 12 244 w$ dAFFHA

Table 66. Contents of target functional substances in rice bran oil extract

y-oryzanol Policosanol Pytosterol
Pressure Temp
(mg/100g) (mg/100g) (mg/100g)
(mbar) ()
mean std mean std mean std
Lol B AR control 1558.02 = 384.76 - 2143.11 -
0.01 120 13245 2125 787 4.2 0432 778
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140 17564 334.5 1389 10.1 14888 54.2
160 25646 1298 270 186 15233 9.1
140 13898 4246 1091 48.2 7865 1779
0.1 180 22364 575.0 1765 614 12110 356
220 31054 653.8 367 52.3 15001 74.5
160 12110 169 1063 178 6896 2216
1.0 200 14653 198 Z2111 55.6 13245 111.2
240 29765 424.7 590 34.7 15343 39.9

Table ©7. Test for optimization SPD condition in order to iImprove concentration
efficiency of functional substances in rice bran oil

Pressure | Temp Y—oryzanol Policosanol Pytosterol
(mbar) (T) e N el AR K aRe N
120 85 2.1 44
0.01 140 9.1 48 9.3
160 17.2 0.9 111
140 5.2 2.5 3.7
0.1 180 8.8 5.4 8.8
220 204 1.3 11.0
160 49 24 34
1.0 200 91 6.1 9.1
240 18.2 1.5 11.5

A71¢] Table 6794 # 5 A=l & A28 EZAEL A7 Y sFst=d Bad
Fx9 257t AolAt. y-oryzanolS FEE 0lTorr €% 220THA 204¥]8] =&
H9ew policosancl® ¢+ 10Torr, 200C, pytosterol2 1.0Torr, 240THA H F=
€< JeEAdY. ol 7 A8 EFe AT 2 boling point(BP)e] XfeloAl 7|13}
t ALE ARHY SPD F/9 EAAY X% IAV0l S5 129 @A o A
o5 Ve

715 Xz A & A ARES HUlslY ZeAE AERsa ded 1R FEE
371x 8] 7]1%5A AEo] ol y-oryzanol, Policosanol, Pytosterol 5¢ 34tz Eze] &
o] glem olfe|x tocopherol® 2F & Fo EFAE FHHo glo] A= 7
g FAA7IEH F83 247 € Ao JHH A

tlo

o

ol
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(4) Red ¥ =55 4884 &4 447 A2

b 4823
Table 68. Contents of target functional substances in red palm oil extract

P Temp Tocotrienols B—carotene
(mbar) C) (mg/100g) (mg/100g)
mean std mean std
red palm oil control 114.9 = 18.42 =
120 834.2 43.2 7.8 2.6
0.01 140 6325 20.8 91.2 45
160 364.3 273 476 19
140 9113 66.8 98.8 h8
0.1 180 805.3 104 125.2 42
220 683.2 88 5h.7 2.2
160 989.2 446 110.7 8.8
1.0 200 7786 21.8 7.8 b6
240 704.3 59 64.2 4.2

Table 69. Test for optimization SPI) condition in order to improve concentration efficiency
of functional substances in red palm oil

Pressure Temp Tocotrienocls B-carotene
(mbar) (T) TE5lg Tl
120 7.70 591
0.01 140 550 495
160 3.17 2.58
140 7.93 761
0.1 180 7.01 6.80
220 585 3.02
160 861 7.00
1.0 200 6.78 5.25
240 6.13 4.83

Red palm oil ¥ 523 Tocotrienolsd A$+E 4 JAF=oA 27 &824E Fise 4
o] UvEldoen AFZEd wWE FE3o)x 3R &gth TocotrienolsE F=3=d 3
3L 0Oldtorr, 180T YElger AFHAES F80] F4 && 4% 10torr, 160CE &F
& 3% e WEU)l AX ol A&EHY Ao=Z FAHETH Red palm oil®] HA4 AE
B-carotene2 F&&0] A& 2589 A Hd 7614 FFHe] oy /A AAE @83
Ax £571 of g 7154 A F Arled FEEE Y F Y& AR Addr

rir
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. 7154 38 94 A=9 F4 S A% <1H5H%4FH £4

(1) geol3d FHE viANE £2S A7HH Queso Blanco 29 o|Fdy 54 4
#s WA

(7h) olmA  FF 74
Queso Blanco =2 7154E& F4A7]17 Y5t A efelmd FSE vAzE BLd
AL F4 AT Figwe 73 ¥ 2t} ez FE2EF 9L 05 10, 15 20% 7§
Queso Blanco #|=¢] #holsfl & 712zt 9474035, 19.38+0.13, 26561021, 35.68+0.30
ppm °|AT}. E29 ko] FAETE vHFHLR glolmd g T e AL Y &
T stk

Lycopene (ppm)
[=]

d

JLR S e
0

05 L0 15 20
Microencapsulated tomato ex racts-added CQueso Blanco cheese (W/W, %)

Figure 73. Quantitative analysis of lyvcopene for wvarious concentrations of powdered
microencapsulated tomato extract supplemented—Queso Blanco cheese.

b @4 #8 A4t

Queso Blance cheese (Control) $} #tolzdl F&E& v|Af& £29& 05 1.0, 15 2.0% 37t
% Queso Blanco cheese® 7CoA 60 9 7+ A4 3 15 € 7H4 (0, 15, 30, 45, 60 &) 2=
@4 fe Aae wEs #$@e dd3E Table 70 I 2l Short-chain free fatty acid
(SCFA) © A=9] uld Fag A& F9| sz, C49 C6 © cheesy 9 sweaty, goat 9
%e Vel x, CB & sweaty, C10 -2 rancid, fatty ¥r18 vebdch, A% F9 a3 {2 A
WAk C4, C6, C8, C10 2 Control 3 #tolzd FEE FAfe EUS A7 A2 A|lg &
T+ A 71 T FAEe A8 e 2 fE A4 C4, G, C8, Cl104 A3
Q@4 8 A4 43 FF EfE 328 0MAfEd 298 A0ss Ads A9 #97
A Ael7t e A= e Hp>005). ol A=z #olmd FEE AP £4E 3
7} 8t Aol AFA B9 A A AL WAA L A= Alsdr],
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Table 70. Production of short-chain fatty acid (SCFA) of powdered microencapsulated
tomato extracts—supplemented Queso Blanco cheese during storage at 7C for 60 days.

(th) A=
Queso Blanco cheese (Control) ¢ #tel=2¥ F2F vAfs £2¢2 05 1.0, 1.5 20% FH7)
3 Queso Blanco cheeseZ 7CelA 60 A 7+ A& F 15 9 7HF (0, 15, 30, 45, 60 &) o=
Mol wzls #AFAslr] Y5t L-value, a-value, b-value & &A% Ax+E Table 71 3 Zt}.
BEE Yede= Lete 29 Control Bt} zholzd FEE wARE &2 FHrkdto] 23te
o, §Fo] =oEATLE FoF oz TASAR(p<0.05). B AFo] APYAFE F4de FF
& B 7 ¥k AAEE YeE agte] 4% Control Bt} #olzdl FEE mAfe £
o Hrbeo]l ¥ EIF AFe] 2y AFE 3 FUbEe A4S #FE 5 Uik F
AEE vedE b#te %% Control Hoh E}C’]i"“ FE2E Afe B2 HFEe o %
on, ¥ &2 9 22L& FAETFE o 22 b#E UEAY AF &7 Aol bk
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Watsh ARedt Al AAP) Gt F94 Folt UEhtA FRTHE<O06). ol o=
W 322 vlAAE B2 AA9 o] Control A= Wakd] slelshe Aoz wuEu, Azl
£ pue) go) M=o FAo 9L NI Ao Rudr)

Table 71. Changes in color of Queso Blanco cheese supplemented with powdered
microencapsulated tomato exiracts during storage at 7C for 60 days.

(Th &4 AA

Queso Blanco cheese (Control) ¢ gho]|z8l F&F vlAHE UL 05 10, 15 2.0% 7t
3 Queso Blanco cheese® 7ColA 60 & 3+ A F 15 & 7HF (0, 15, 30, 45, 60 ) &=
EAS £33 A= Table 72 ¢ &0 A= ddtdt A=F YHEWE hardness®] A% A
Fo] APAo uie} RE TN FYgFoz FU Az, £ Folmd vA P BT F
ol Folgd w# FHLE Frt FAH(p<005) UAEDRY AFHES Ysd=
cohesiveness?] Adl= EE oA AFo] Fdlged wel FelF o F7FsH 2 (p<0.09), 2
olZ¥ wA P& BT FqF wHMs 95 FolE BolA FHp>005). HAHES e
W+ springiness®] AFE A%o] P wet FoFHoE Frkete AEE AL, HHGA
& YE £ gumminess®] 3¢ GA| A Fo] I we foFow FrleHaL, gol=d
A Ae EF FFo] Hold4E fozez F/de AL BYt(p<0.05) HIAAME
B+ chewiness?] 3¢ A&A#d me}t fodoz Frhste FE BAUTHP0.05).
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Table 72. Texture properties of powdered microencapsulated tomato extracts-supplemented
Queso Blanco cheeses during storage at 7°C for 60 days.

(vh) &% 37t

Queso Blanco cheese (Control) £ gle]lzdll FEE vlAHfE £LL 05 10, 1.5 2.0% #H7}
% Queso Blanco cheeseE® TollA 60 4 3+ A F 15 9 74 (0, 15, 30, 45, 60 4) & 7
AYoz vug #5H7t A2R/E Table 73 3 Zoh H7HgE2 2A 9%, & £ 9, A7
22 ez, EfE FEE uAfds BEEE HrEE @30 FoldSE #9 AN
9] yellowness®t & 2 %] AE3EQ tamato flavor?] ATE Holzd. =& 38 AlH
29 crumblinessEE @olmd BTE 20% F7IEW o Bo] RAMAE Ao JdutE A
< 9% F U FHFERE= 27 FgEo] Hy9 Aoyl foFHow degon (p<0.09),
Az 710 B¢ A9 froFHeR Aol7t A g AL & &+ ARG (p>0.05). o=
AA Fo FFHA Ase A9 gote AL Yehdth
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Table 73. Sensory characteristics of powdered microencapsulated tomato extracts—supplemented
Queso Balnco cheese during storage at 7°C for 60 days.

e Coams emiraiins® Seerape perisdy (davs)
7 (%o wim) ] 15 » 45 £
Comaral 100=0002® 100=000 100=000% 100=000% 100=000%
oS 2712049 271=049= 271049 2862038 3142107
Appearsses  Yellawsow 10 3000825 3142090 34320353 3038 427940405
13 4. 71:049™ S5004058™* 52040 76%F S557079% 5574053™
20 5 86=0 00 §20=005%% §20=040%* §4320 53 §RA=)IGN
""""""""""""""" Comwal  100000= 100=000= 100000 100+000= 1002000=
0.3 1.00=0 00 12020 407 ] 4340 3355 ] 740 405 2 g0 58
Sz 10 12940 49™ 15720795 ] B6x)38*= 200=058= 2.00x000=
1S 1 86=0 60°= 1 R6=060% 2142069 2200 76 2 4320 5345
20 3004082 2432008= 2434008% 28621215 30021414
T T T T T T T TComwat | 100000~ 100=000= 100=000% 100=000= 100=000=
o3 10040005 11420 384 1202 40%= 14320 §0= 1 570353
Javar  Astiagescy 10 129:0.49°% ] 570794 ] 71049 ] 862069 200082
13 1432053 1574053 20040584 2570 79% 2710954
20 157=0.79% 2 14=]46™ 2 14=] 0742 2 71+] 3% 3 1421 Q74
""""" Coowsd ~ T 1002000% 100+000== 100000% 1000005 10020005
o= 12920 76 120=040%= ] 71076 200=0007=* 2432070
Tamam 10 1710 76" 200=082A™ 257079 2860385 2432053
1S 286=0 69 271=076% 31420905 4 142060 437=] 13
10 3710 49°% 34320084 35741274 48621214 55741124
T T T T T T T T T Comwat | 400=000% 40020009 400=000= 4£00=000= 4$00=000=
=B 3 86+038* 400000 400=000™ 414038 4142038™
Formacn 10 4 1420 604 44320535 44320 5345 4 5720 537 4 710 764>
15 4 140 60% 45720794 471040 4710 764 4710054
20 4142090 47120054 47140404 3000 584" 529=0 9054
Texturs i ' ol il it ] o i e S e ol L L e el o
Coenrel 4 00=000% 400=000% 400000 400=000= 400=000>
o= 4 0020.00™ 42040 49™" 443405370 4432053 45720353
Cremblac 10 4 0020 58 4710497 500=00%* 3500=058%* 352040 40%
13 4 710754 500=000" 5140383 54320 534% 354340534
20 500:082% S557x1274 5572079% 3571049 §0020382%
[ e ———————— S L S ———

TolssssL s Blaemes dmsme
37 Dess raloss wes= expessted &3 memns & 5D fe=T) Means with Jiffamas sugesesges &= 8 iew (54) snd colusn (A E) & sigailemy s ge0.05 By
Deems g lc =g= v

() dvbgE FHA

Table 74. Chemical composition of Queso Blance cheese supplemented with MTEP

(34) FAT Moisture Protein Salt Total solid Ash

Con. 20.58+0.02° | 47.4510.03° | 26.39+0.04° | 1.24+0.02° | 52.550.03° | 2.5210.03"
0.5% 20.8310.03° | 47.30+£0.06° | 26.3110.02° | 1.40+0.01° | 52.70+0.06° | 2.62+0.01*
1.0% 20.631£0.02° | 46.9910.03" | 26.90+£0.04* | 1.13£0.03% | 53.01+0.03° | 2.5910.03%
15% 21.0810.03° | 46.03£0.07° | 26.61+0.04° | 1.54£0.04*° | 53.97£0.07° | 2.60£0.07*°
2.0% 20.51+0.02% | 46.23+0.01° | 26.08+0.08° | 1.63:0.04* | 53.77£0.01° | 2.7110.01°
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(D) A AAxE EHEH
EfESEE HANeLLMTEP}E 3718 AsfFa2x28 A3 AYdE £43H#=
Fig. 74 % 3. AF LA 4973 & #4994 Aele et W3AT 3 0
URH 0¥eAX = d=TAY% MTEPS 3718 48744 & AT 44%=8 vdehisict,

o033

002
i (1Y
—ill— .5%
1.0%6

| - 8 ____; 5o

0u00 : =

001

Absorbance (532 nm)

Storage Pericod (days)

Fig. 74, Change of TBA waloe of the Queso blanco cheese supplemented with MTEF
during ripening (n=3, p<0.05).

(2]} DPPFH scavenging activity #4255

Tghle 75. Changre of antioxidant activity by DPFPH radical scavenging of Queso blance
cheese spplemented with MTEP.

MTEP Queso blanco (%)

Con. 31.58+ .21
0.05% 3541+ 1877
0.10% 35 7o+1 63"
0.15% 36.01 0. 78"
0.20% 35.00+0.64™

ENESFSE "AReLHMTEP)E JA718 ALEF=x=4 NI FYTEF PN 24
MTEPA7Fge] @&5% & HASRIEE Yo o§ o8¢ 754X = AL ¥
g Ao AEHUY.
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(2) dolmd HZ2Z vldAE EY A7} Frisch K?sed ©]8354 54 2 #% B/}
(7h) #olm¥ g B4

Figure 75. Quantification of lycopene of wvarious concentrations of powdered microen—
capsulated tomato extracts-supplemented Frisch K?se

Frisch K?se] 7|54 E& 4717 fl3te] 718 golzd FEEY mAfs 222 AF
4% AA= Figure 75 & Zt} holmd 32 £294E8 H7Hg & o8 feHeE F
7Zbetd e (p<0.05), Btol=Zd FEFEF vPlIAAe £2E 1% #71g AZd A& 9F 39.69 ppm
o golzm¥ o] FAHALH 4% 7S N2 A = oF 167.29 ppm & FHolFm¥o| F4]Ho]
nAfde B2 AvlRd vHAgo s go|zd FFo] FrHE AL AU

(b 24 f8 =gAa

German Fresh A= (Control) ¢ 2lo]=3 FEF vAfE BEL 7} 1, 2, 3, 4% H7F&
German Fresh X &% 7CoM 4 % AF F 15 718 (0, 1, 2, 3, 4 F) 22 24 F#d
Al 4ol MEE SA3 A Table 76 3 2t} Short-chain free fatty acid (SCFA) &
X zo o FaF AE Fo FUE, C49 C6 += cheesy ¢ sweaty, goat & TS e
31, C8 2 sweaty, C10 < rancid, fatty &7 E Yellith X Fe] AP AN Tlo]lzmdll P&
EY AT control BF AWHAE $HFo] Fobete Aol UER. #elzdl e B9
o] BEE F94oz ¢ B2 A4 e Yedey (p<0.05), A= 2A Ao
A gtow 7 f37 Aare] §& control #F FHolZA AE ED 1 2% HI A=
Aboldl= Fo Al Aol 7F e A &%t (p>0.05).
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Table 76. Production of short-chain fatty acid (SCFA) of powdered microencapsulated

tomato extracts—supplemented Frisch K7se during storage at 7ol for 4weeks

Storage

pediod Concentrafont) SCFA concentration (ppm}
[weelk) (Me. wiiw) Ca Cs Cg Cip Total
Control®! 40201347 2170134 1.73+0.144 2790148 10.71=02 8B
Lo 4100104 2180124 1850174 20001148 11.03=0.30 AB
o 20 416016 22140124 1.87=0.194 2090 1348 11.23:0.024
EXL 4170124 227H0.094 1.88+0.104% 3.02+0.104B 11.340.174
4.0 4,190,154 2310104 1.860.04-% 3100154 11 46036
T Commel 407s012% 214720114 1800054 283:023% 108720515
1o 4120074 2200114 1.89=-0 094 2960124 11.17=0.01 AB
1 20 41620114 225+0.08% 1920114 3.07+0.104 11 40030 AB
ER 42020152 228+0.134 1.99-20 .09 3120174 11.50=0.11 AB
4.0 4.23+0.134 2310134 1.95+0.074 3210104 11.70==0.624
T Comtrel A11001% 218=0.12% 18420108 30001548 111350485
10 4 260 1348 2270114 1830 1148 31501048 11.57+0238C
2 20 43301248 2 300054 1.98=-0 1248 31701548 11780 4448
30 43501548 2310124 20501148 32000048 119100148
4.0 4420214 2380104 2.07=0.134 3360134 12230324
T Commel  426=013%  2195005%  194=0.128  3.04=008° 114350395
] 4310204 2280134 220010 338=0.138 12.17£0.56 AB
3 20 43303224 230010 2200114 3790174 12.62=0.604
30 4394015 2330134 2280124 3.82+0.124 12.82=-0.28%
4.0 4 430174 23800114 2300104 3.08=0.18% 13000 61
T TComtrel | 43050208 22120014 219s0.438  3222012°  12.12:0.56°
1.0 455201548 22820134 23001248 3.55=0.158 12.68:0.558¢
= 20 457201248 2330134 24101148 3810114 13.12=0.578¢
30 482401248 23440124 2580144 3.853=0.132 13,570,618
4.0 4.809+0.114 2900954 259020 3.00=0.104 14370774

1 Powdered microcapsules of tomato sxtracts -added German Fresh chesse

2 Control : German Fresh cheese

# Dwata values were expressed as means =5D (n=3). Means with different superscripts ina column (A-IY) is significant at p<10.03
by Dhucan’s multiple range test.

(CyButyric acid, CgCaproic acid, CyCaprylicacid, Ty Capric acid )

(ch 4=

German Fresh A% (Control) & Fol¥d F&£E vAdAe Bdg Z 1, 2 3, 4% ¥71§
German Fresh A =8 7TelAM 4 2 A F 1 F 3HF (0,1, 2, 3, 4 ) o & Ho Hig
@837 218 L-value, a-value, b-value & £ § Z33:= Table 77 3 £}, Y= L}e}
e L &, A4 =8 YJehfis a @, 3458 Ygd= b & 25 control 3 el &
E mAfgs &9 Aol {441 AolE YA (p<0.06). L #F2 #olud o] Y
o] A7/1E+E v & ekl digld), a g3 b {& #eolmA o] FAESFF L g o
Bl B3] b #€ 0 F FAFZHL 9 contol € 837, FolFH BEEL 4% FHAW A=E
430325 EEE /g ue dg 22 F49xE B FGelad £E2E vHAgEs 29
ZAA e o] M=9] deo] FL AFE VA= 30 F Hel, A=8] FAA= dFE vAE= A
o2 @adr.
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Tahle 77. Changes in color of powdered microencapsulated tomato extracts-supplemented

Frisch K?se during storage at 7ol for 4 weeks

Color Concenmration?

Storage period (week)

value (%%, wiw) . ; ; ; i

Control® 895402045 90 1020 1444 90 370094 905320094 91 §8+0 184«

1.0 84.35+0.1584 84 5440 18Bc 84 5720.208c 84 97£0.13Bb 85 08%0.128=2

L 2.0 81.54+0.11% 81.6120.42%  81.64+0.20% 82.2020.07° 83 3440320
3.0 79.70£0.170 79752014 79 760.12D<  80.11+0.15T% §1.39+0_12Da

4.0 77.88+0.23B4 7B 19+0.174c  78.73x027Er 78 730108k 79 78+0.15F=

Control 2.11+0.08E< 2.32+0.034b 2380 07E= 2.38+0.04E= 2.39+0 03E=

1.0 3.66£027™ 3.78+0.14Md 3.9540 290 4.39+0 1000 4.56+0.23Ds

a 20 6.45=0.18C< 6.47=0.44C¢ 6.67+0.24Ck 6.78+0.17¢k 7.26+0.35C
30 8.05=0 398« 8.11+£0 138« 8.13x0.168¢ 8.77+0.12Bb 9.05+0.12B=

4.0 8.60+0 2744 0.35+0 244 9.50+0.3 74« 992+0 144  10.18+0. 164

Control B.37+0 23K 8.99+0 165 8.99+0 1 0E® 90320 24E 2110 168

1.0 26.8340.3304 27 0640220 27 48403900 27 78402002 279240250

b 20 35.2320.16% 354420 84Ckc 35 4740 62Ck 35 74203400 355120610
3.0 40.14+0 438 4045206380 41 04204582 41 0403582 41 1602582

4.0 430320234 431920264 44 16205440 44 2240 3640 45 0120364

1 Powdered microcapsules oftomato extracts-added German Fresh cheese
f:' Control: German Fresh cheese
¥ Data values were expressed as means = 3D (n=10). Means with different superscripts in a row{a-e) and column{A-E) are

significant at p=0.03 by Ducan’s multiple range test.

(2h B4 AL

German Fresh A= {(Control) ¢ #}e]zd F3F oAAE £9¢ 7 1, 2, 3, 4% FIT¢
German Fresh AZE TTAM A FT AZ F 1 F 08 (0,1, 2 3,4 F) 2= FHE 24
¥ A= Table 78 3 A Azxe] gy AEE JEhE hardnessi= $30] T84S
oAz RAsER (p<oom), AFol AR me BE 29A feFez RAHUT
(p<0.05). YAE T AYHS Yehil:= cohesivenesse] B @3¢ F7184E F7139
o, AR 7 < ZE FoA Frleigd. @4 S el springinessdt A4S Je
Y& gumminessd] A LolE GFo] BEFE FhaH o) @ izl F43¢ Aojg B
gon (p<0.00), AFEFF Frile AYE 29t g¥4E JvehdE chewinessd] A%
T30 HEFE Hedos @i HAYE BHAoen (p<G0b), AFe] X we T4
3t
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Table 78. Texture properties of powdered microencapsulated tomate extracts—supplemented

Frisch K?se during storage at 7oC for 4 weeks

Texture Concentration’ Storage period [week)

value (%, wiw) 0 1 2 3 4
Control® 1.8520 1243 1.770.084 1.04+0.044% 1.0120.034° 0.99=0.014
10 1.54=0 018 1420 055 0.9520.025 0.9520.035 0.87=0.04%
Eandniess 20 1.10:0.03% 1.09+0.02% 0.88+0.01% 0.88:0.01® 0.830.025
o 3.0 1.04+0.010a 1.0320.05% 0.8520,020% 0.8520.02000 0.800.025
40 0.0520.080= 0.9520,020= 0.84=0.03%% 0.82+0.01%% 0.65=0.025
Control 0.60=0.03%2 0.67=0.02% 0.73=0.02% 07600450 0.77=0.00
10 0.66=0.015% 0.68=0.01% 0.7420.028 0.76=0.01% 0.80=0.01%
VN - 20 0.6420.015C 0.60-0.015 0.7540.028 0.7740.015%  (.2140.0285C
3.0 0.70=0.01% 0.76=0.01% 0.80=0.01430 [ 80=0.01AB: (8320 [4AB:
40 0.76:0.014 0.79=0.004 0.82£0.02425  (.83=0.014 0.85:0.024
Control 198320024  1980=003%  19358=010%  19332000%  1922=003%
o 1.0 19.81=003% 19752010 1941203348 10320204 191320274
Springiness 2.0 19.60=0.10%  18.50=0.15%%  1030=003%* 182320015 19.150.114
ot 3.0 19.63=0.10% 1948003 18.88=011%  1852+032%  18.42+047%
40 106320165 19480134  18350=004%%  18482045%® 181520308
Control 11700442 11320124 0.78=0.064° 0.78=0.05% 0.74=0.034
_ 10 1.0840.084 0.98+0 045 0.7340.07% 0.74:0.00% 0.66=0.00A5
Gumrminess 2.0 0.81=0.045= 0,780,025 0.68=0.025% 0.67=0.025 0.66=0.014%
™ 3.0 0.80=0 035 0.7320.03% 0.68=0.04% 0.660.025% 0.66=0.0345
40 0.7520.09% 0.7320.01% 0.63=0.03%® 0.6120.01% 0.5820.03%
Control 2316214040 23002314 154620550 132620454 143820488
_ 10 21,3140 884 101740058 1450407248 1458203048 13 5140634
Chicsimas 20 158320 485 157020005 1307200353  1372:0275%  1327:100%
@ 3.0 15700308  15.78=0.79% 13202031  1205:043% 1206046
40 13.04=1 745 132720317 1166=0257%  11482038%%  10.73=0.70%

*T Powdered microcapsules of tomato axtracts-added Gemman Frashcheass
*! Control: Garman Frashchaasz
%) Diata vahias wars sxprassed as means = 8D {n=F). Maans with differant supemscripts in & myda-¢) md cohrm{A-DY) are significant at p<) 05

bw Dhican’ s multiple ranes tast.

(<h) &% B~
Frisch K?se (Control) & sfo]sd F5F vAf® €92 ZH7 1, 2, 3, 4% A7+ Frisch
Klgse AZE TCAH A FN AF S 1534 0,1, 2,3, 4F) 22 738 (1 = o 93
4= nFe}, 7= vy Aeithez va2Y #FHs Zi3= Table 79 9 20 HAPSE
£ 3A 8%, % 9 g, 202 Uyl FAEE 8P FAETE fo8g08 FAE

o (p<nis), A7 o] ZA AT o B JASE Jehdey f939 Aol 8l
vt (p>0.05), ¥Fe] FEHEA EntE Fo| FIEEE, AFVIN FY FAHRAT #9
A Jele Y (p>0.00). 4H4FH FEHEE Wi BETF 718 4 %& By
WiFe] weldd oet A we] FAstden, AFE] o ez FAARET (p<0.05).
#5534 Asld w2 Frisch K?se8] A% 717t& 357} A58 Ao AlRHA, 1, 2% 9
i 877 B3 oz Aagth
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Table 79. Sensory evaluationl) of powdered microencapsulated tomato extracts-supplemented
Frisch K7se during storage at 7oC for 4weeks

Concantration® Storage pariods (waak)
Sy (%, wiw) 0 1 2 3 4

Control™ 1.00=0.00°" 1.00=0.00™ 1.00=0.00™ 1.00=0.00™ 1.00=0.00™

1.0 2.5720.79% 2.57=0.33™ 3.00=0.58™ 3.29:076™ 3.00:0.00™

Appearance  Yellowness 2.0 3.43=1.13%  3.5720.53% 429=0.76% 4.29=0.76% 4.29=049™
3.0 5.0020.82* 4.56=0.38% 543:079% 543:079% 5.57:0.531%

4.0 5.71=0.76% 5862069 6292076 £29=049*F §86=0 18

Control 1.00=0.00% 1.00=0.00™ 3.00=0.00* 3.00=0.00" 4.00=0.00™

1.0 2.14=1.21% 1432053  3.00=0.58% 3432053 4.432053%

Bt 2.0 2.1420.69%  2.14=1.07* 3.00=1.00" 3.71=1.11*% 4 .86=0.69*

3.0 2142096 2.57=098% 3432079 3 86=]1354B 4 71=] 50%

4.0 2.7120.95%  2.5721.51% 3572127  4.43:1.72% 5142177
T T T  Centrel | 1.00=0.00%  1.00=0.00°=  1.00=0.00 1.00=0.00% 1.00=0.00=

Flaver 1.0 1.00=0.00** 1.00=0.00* 1.29=049" 1432053 1.43=0.79*
& Sweetness 2.0 1.292049% 1292049 1572079 1.57=0.79% [1.71=125%
Taste 3.0 1.43=0.79* 1.57=1.13* 1.57=1.13* L1.71=0.95™ 2.00=1.91*
40 14320794 1.5721.13% 171150 2.00£1.53* 2.00=+191*

Control 1.00=0.00™  1.00=0.00%  1.00=0.00™ 1.00=0.00% 1.00=0.00™

1.0 1.7120.49°™ 171:0.49% 1.86:038 1862038 2002082

Tomato 2.0 2.29=0.95%  3.14=0.90* 3.1420.69"= 3.29=0.76"= 3.43=0.53"

3.0 3.14=]1 3548  3.57=1.13% 357205348 135720 79%% 4 142] 0748

4.0 3.5721.35% 4.00=1.15%  4.29:1.25% 44351274 4.7120.95
T Contrel | 4.00=0.00°  4.0020.00°  4.00=0.00%% 4.00=0.00=  4.00=0.00>=
1.0 4.00=0.00™ 4.00=0.00* 4.00=0.00™ 4.14=0.38% 4.29:049™

Spreadahbilit: 2.0 4 00=0.00% 4.14=038% 414=038% 4 71=076% 5.00=000%

3.0 4.1420.69* 4291076 4.7120.49% 5,0020.824% 5 7]:0.49%

4.0 4.14=090*% 429=1.11*% 3.00=0358* 35357=1.13%* 6.57=0353*

i Control 3.00=0.00~ 4.0030.00=  4.0020.00%  4.00=0.00=  4.0020.00™
1.0 4.00=0.00* 4.00=0.00"* 4.00=0.00* 4.142038°* 443=053™

Softness 2.0 4.0020.00% 400=000% 4.002058% 457=053% 500000

3.0 4.00=0.00" 4.1420.90* 4.86=0.69"" 5.29:0.76"2 571=049™

4.0 4 00=0.00% 443127 500=0.82" 3586=1.07* £.57=053*

*) Sensory evaluation was investigsted on & T-point scals (l=very wedk, 4=modemte, T=very SUOLE)

Y powdered micmencapsnlas. of tomato extmacts-added German Fresh chesse

U Control: German Fresh chesss

‘I Dats values were sxpressed &5 means < 5D (p=7). Maans with different superscripts in 3 row {a~d) and column (A-E) ars significant at p=0.05

by Ducan’s multiple rangs gaet

(9 dubgE AL

Table 8). Chemical composition of Frisch K7se supplemented with MTEP

(346) FAT Moisture Protein Salt Total solid Ash

Con. 17.931£0.04° | 63.89+0.16° | 14.12:0.04°* | 1.81+0.01*" | 36.1110.16% | 1.47+0.03*
1.0% 17.40£0.01¢ | 62.71%0.07° | 16.3710.08° 1.8510.01* 37.29+0.07° | 1.4610.03°
2.0% 17.66+0.03° | 63.221£0.03" | 13.96£0.09°* | 1.79:£0.01° | 36.7810.02° | 1.40+0.01®
3.0% 18.05£0.04° | 62.8110.01° | 13.16£0.05° | 1.721£0.02° | 37.19%0.01"° | 1.38%0.02°
4.0% 17.97+0.03%® | 62.2910.06% | 12.87+0.05¢ 1.4910.02¢ 37.7110.06® | 1.4310.04°

- 149 -



(D) A AAxE EHEH
EfEFEE AAHELMTEPS 373 JAX=e A3F A= 2EFAAE Fg.
6 # b dE&TRg MTERS 37hg dH 7 32 A 39§ Jedfies A3
o] 2F%F F& AWLAESE W MTEPAZM 7T A8 =24 AFAH4 & d4E e
st

o4 -

0.2 —— 1 0%

2.0%0

Absorbance (532 nm)

0.1 3@ 3 (V05

— 4,09

SR

Storage Period (days)

Fig. 7. Change of TBA walue of the Frisch K7?se supplemented with MTEP during
ripening (n=3, p<0.05).

(¢}} DPPH scavenging activity 2435
Table 8l Change of antioxilant achivity by DPPH rafical scavenging of Frisch EK7se
spplemented with MTEP.

MTEPF Frisch K?se (%)

Con, 33.31+0.95°
1.096 32,85+ 0.23"
2.0 33.30+0.14°
3.096 372 H0.5™
4.0 35,330,707

EfESESE tAR@ER(MTEP)S A71a A4dA =9 PR JYHYES o2 5 MTEF
Hrrge] 248 & THHAASTE gy 78494 = Ade 7@ e AlREG.
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(3) Solzd FEFE rAfEe €85 A71E Camembert cheese® o] B8N 7Y % &
T 94

(7} pH &3
fheld FEE ARe TUAE AW ATM22e S4FT pHHESRE Fig 7oA B
upst g, 49 es 4y AAANZEE 49 ANIFR A= {7 gH48E 9
8 pH o] WolAA T Percilum comdidum®] B¥9d E& Eid) o8 w93 Esjz A9
¥HeY #4249 Ade= A28 pHFRel ¥odA do. § APHE A=2T A=
pHZ 48520 o] £4 F£877 Zl7bed @u3dd g7 75074 =437 = €,
2 AN E o7 A R S4¢] AR ZE 49749 pHE& Srieic) o2 2
Fol B=Y #olFd FEF viAda L9 P A= A= AT pHEN A
= X Bda €7 U

2.0
7.0
6.0

5.0 fie—— —t—Con.
& 40 - —8—0.2%
3.0 0.4%

2.0
10

i ). 596

—4m0.8%
0.0

o Fi 14 21 28

Ripening Period (days)

Fig. 77. Change in pH of the Camembert cheese supplemented with MTEP during ripening
{n=3, p<0.00).

(1) e &4
ghelsid  FA s FUE JAY ARdERze ST fdEs9 wsE Figt 19
vl 54713 FHRTR BE AETH 4T E v0E FAZ FISG A%
Hox Fadyr 498 dEidled A 2470 A AWTES f2¥ Aol gzl
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Fig. 78 Changes in lactic acid bacteria counts in the Camembert cheese supplemented with
MTEP during ripening. {n=8, p<0.05).

(th) £ 4E FHAZLHHE 24
EFfERSE VAL MTEP)S A7 AR 2ixe] g4ES donr] fd 784
AL489EE 24F A JdE=2FEY WrTrdaH 28 sHER e, B 225
2 #E SHEE B9 5470E d5T o & ALE ARy

16

=
——
=
k1
= 10
- e (Y.
£ D& il ) 23,
E 0.6 e ) 2596
=
£ 02 0.6%
= i () 205

0.2

0.0

o 7 14 21 22

Ripening Period (week)

Fig. 7. Change in WSN contents of the Camembert cheese supplemented with MTEP
dhring ripening{n=3, p<0.05).
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(21} %-2% Total phenolic acid ¥%F 54
EfEFS2E vAREEEHMTERE 378 APgd=X=s FAJEHEE dolrr] A9
TPHEFE 4% 331 <4 1494A7 = 49739 494 Jol= vtehdx] #3AT o|F
BE d=TEg Jrrdd =28 TPEFE dehligier AdTgdyx 32xbge] 2%
2 TPE3FE Jede] EMESSE nARESETMTER) S I/ TEe= P30 Fo
A= 43| FHEd eE gy,

—— 0. 2%
—ir— 0,496

TPin g/g

0626

] o 12 21 28

Ripening Period (weelk)

Fig. 8l. Summarized results of total phemwolic concentration of the Camembert cheese
supplemented with MTEP during rpening(n=3, p<0.05).

(v}} 4% DPFFH &d@ 27 5 §4
EfEFEE A2 HMTEP)S J718 A9dE429 a8 xE o2 29 5
4 0458 TdART MTEP 3713 22355 =& 458498 qehisiod 54 143
o] Felt B2 A7 #7948 Aol EolA dgith MIEP 3712 98 5473 258
o ohs §REgde] Aeid Fled A=st 44d ¢ S Ao AddEd

100

80
&0 mCon.
- 0.29%
a0 > o O0.4%6
B 0. 5%
20 i = 0.8%
o 7 14 21 28

o

DPPH % Inhibition

Ripening Period (week)

Fig. 8l. Summanzed results of DFPH scavenging activity of the Camembert cheese supplemented
with MTEP during ripenimg({n=3, p<0.05).
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(v} A =28] dutgd By 2N
Table 82. Chemical commosition of Camembetrt cheese supplemented with MTEP.

% FAT Moisture Protein Salt Total solid Ash
Con. 28.42:0.11° | 50.12:0.06° | 18.34:£0.38° | 1.71:0.01° | 49.87:0.06" | 2.88:0.09°
0.2% 27.92:0.06° | 50.12+0.09° | 17.67+0.05% | 1.82:0.02° | 49.87:0.09° | 3.61:0.16°
0.4% 26.80+0.09° | 52.19+0.05% | 17.11+0.05° | 1.75+0.03° | 47.81+0.05° | 3.23+0.32°
0.6% 27.42+0.04° | 51.82+0.03° | 18.48+0.03° | 1.97+0.01* | 48.18+0.03° | 3.57+0.03°
0.8% 29.25+0.03% | 47.77+0.03¢ | 19.35+0.03° 172+0.01° | 52.2310.03° | 3.07£0.32°

(AD delzd @% £4

Figure 82. Quantification of lycopene of various concentrations of powdered microcapsulated
tomato extracts-supplemented Camembert Cheese

Camembert AZ%] 7| F4S $44717 H3te A7t gelzd F&29 vAfHe £2&
A% £4 ¥ A= Figure 82 8 e, #olzd 5L 248 A7E Fo we Fo42
2 F7eteen (p<005), #Heolzd FEE vAfe 22E 02, 04, 06, 08% F7Td
Camembert X =9] dolzy $FE 2} o 14.20, 27.91, 3567, 47.38 ppm ¢ dolxd o] &
A =o] nAfe £39 A7 HHAHez Folad @Fo] FrHEE AL it
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(o}) M=
golsy S8 FiARE BT 7 02, 04, 0.6 0.8% 719 Camembert X249 5] Wy
B 3487 954 L-velue, a-velue, b-value 8 A% Fid+s Teble 83 3 I WEF
e L #, 3458 Y= a 3, AR YHYUES b #& 2T control 31 o] d
22T vAGS A¢ AT #92 A& egid (p<00s). L L oA o
e ¥rHEe# S g3 vEd §E, a g5 b R ol o] JFESR wE #
£ Jebick 48 ¥ wel M 2d HAEE 290 Feldd AT oAfE
2 A Y o] =4 Ao gL Y-S T|AT A2 Hel A=g] FAAE %S X

= Aoz gy,
Tahle 83. Color of Camembert cheese supplemented with MTEP.
L a b
Con. |66.21+0.08% | -2.39+0.06° | 7.58+0.08®
0.2% |63.14+0.03° | -018+0.04¢ | 17.67+0.057
04% |61.18+0.09° | 208+0.01° | 23.17+0.16°
0.6% |60.80+0.02¢ | 204+0.01° | 25.78+0.01b
0.8% |6015+0.15% | 279+0.21° | 2841+0.23°
(= #e97

o) 5id HREET vANe EEE ZF 02 04 06 08% Y Camembert = Z=2] WEH7}
Ay 23 215 71 (7,14 21¥) 2= 9 AF (1 = vf o948, 5 = B¥e, 0 = dF
Aeitheg dmy #{e9E7L JAA4e Fg 83 A A H79HL pongent, buttery, mokly,
sweaty, sweet, sour, salty, bitter, buming, texture, total acceptability® 94 AAE S AL
Al TdA)E AMNAHY A EXEL A dE:TA A 22 A4-E dRer, 54 AX)E ¥
ol BT FFe] Tol FA elwrl AAHY AEEHIA HAFET daTe A
=2 ArE Bud

S L



21day

Fig. 83. Sensory acceptability of the Camembert cheese supplemented with MTEP (n=12,
p<0.05).

(4) 23 JiEEE E92 A7 Queso Blanco cheese®] o834 54 9 #s 37}

(7h) @4 F& g

Queso Blanco cheese (Control) & £4F 715E#E 242 03, 06, 09, 1.2% A7l Queso
Blanco cheese® 7CelA 60 € 2t AF F 156 € 313 (0, 15, 30, 45, 60 ¥) 22 93 H¢
Aol HEE ARG A= Table 84 9 2t} Short—chain free fatty acid (SCFA) & A
z2] Pl FRU JE T FHE, Ci#t G © cheesy 9 sweaty, goat 8 IFE& vehfia,
Cs 2 sweaty, Cio 2 rancid, fatty @V E veldch AF F9 94 F8 X4t Cy Cs Cs,
Cio & Control 3 34 71FEE 225 A7 A= A5 EF AR 7| 53¢ S8
Z234E et g4 FE A4t 2479 Cy Ce, Cs, Coo™ A XY B4 F28 APt 2
3 25 F4 iR E EES A0k ASE A8 #4939 A0t fle AR ey
tHp>0.05). o= X Zd T4 /EEHE E22 AVt st Ao A4 449 WFdE A9
AYE H XA g Aoz dFdH,
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Table 84. Production of short chain fatty acid (SCFA) of powdered red ginseng hydrolyzate
-supplemented Queso Blanco cheese during storage at 7C for 60 days.

) 4=
Queso Blanco cheese (Control) & &4 7F#3lE %L 03, 06, 09, 1.2% 713 Queso
Blanco cheese® 7TColA 60 4 3+ AF 5 156 4 33 (0, 15, 30, 45, 60 &) o= A9 W3}
E #&37] Y3t L-value, a—value, b-value & 4% A3 Table 85 & #th gLE
el Latel A% Control Bt} E4F 714EsE £ A7) ¥gen, g woldS
5 f9F 442849 Hp<0.05). BT AR APETEH FoHo2 Firdte TS B 5+ 9
A} (p<0.05) AMEE Y= agrel 4% Control Hu} 34 7R eE BT HAylFe] &
gow Aol Y BLEF foHor Frlste S RAH(p<0.06) FHEF YEHE b
kel Z-$ Control Btt T4 7l EdlE £% Az o s3%oH, o ¥ 49 £¢L A
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7Ha% o 2 bgs e B AR 95 control®] ¢ B WEHE HolA &
gtort FFol 2 TH Yo FUetE BFS UHEHHW.(p<0.05) ol FH HrZEE
EZ A2 Ao] Control M= W] 7|Qdet= Ao Aadn, Frees &2 & A=
o A ¥F& VA Ao Agdr

Table 85. Changes in color of Queso Blanco cheese supplemented with powdered red
ginseng hydrolyzate during storage at 7C for 60 days.

(h 24 A
Queso Blanco cheese (Control) ¢ &4 714238 EZ< 0.3, 06, 09, 1.2% F 718 Queso
Blanco cheese® 7ToA 60 4 2t A% F 15649 244 (0, 15, 30, 45, 60 ¥)o&2 EXE &4
g 23+ Table 86 4 2o} X =9 dddt A=E YENE hardnessd 45 Ao s
o w RE FAA FHLE F7 AL, T4 VI EHE EY Tl zobdd = F
o7 F7 FA(F.(p<0.05) YAE 7He] A¥HE Yt cohesiveness? AIAE FE
Lo A Aol AP AR, FFe wAe F9F Aol§ Ro|R FUF(p>0.05). #HS
Bl & springiness®] A#H= A o] AP we FoHo s Frste AFS Yz, AF
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A& U= gumminess®] B-$olE AZe] PF) me} 43t FAEH T, FFe] wopd
FE fFoHo R FEe AF%E BT (p<0.05). §Y4E JE = chewiness®] F$ T
I AZe v frdHoz Frlste A ZAT (0<0.05).

Table 86. Texture properties of powdered red ginseng hydrolyzate-supplemented Queso
Blanco cheeses during storage at 7°C for 60 days

(#F &% 271
Queso Blanco cheese (Control)$} ¥4t 7Fr&3lE 222 0.3, 06, 09, 1.2% 3713 Queso
Blanco cheeseZ 7CeolA 60 € 2+ A% F 156 € 73 (0, 15, 30, 45, 60 ) & 7 A je=
Hag #5B7 A= Table 87 3 2o} @riaEe 3A #4#, & 9 4, £A7FoE g
Wolgoh 4 71eEE £2S A7ste &% oA+ E A8 AR FEQ brownness
o} 3 @ uto] AE3E9 bitterness, astringency, ginseng®] AF+E Eolgth 23k AR
29 crumbliness® AA 717t ZubdE A5 A9 Ao)ubx] &gtort wAw 60 delx
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TR BAST AHLE RAAE AFe] Ht: FE FIE S A%t FA POLY
YR A A0 FUE A A8 Fot UA Wi A& BY € 5 YUY

(p>005). ol #%F Fo FeEg Akes A9 fide 34 JYeEdd.

Teble BY. Sensory charecteristice of the powidered red ginseng hydmiyzatesupplemented

Queso Belnen cheese duming siompe st 70 for 80 deyse

Comc-2mi-
ratico’
%o, ww)

Steraze prricd: (dav]

L]

15

3

4=

-

Appearance

Erpmmaz

Coearof™
03

s

1.000 0=

22040 497
3000 55%
42040 49=

5000584

1,000 005
24320 53
34320 53%
4430 53%

5200 404

1.0020 005
2434053
3314765
4710 76

5 574] 535

1.0+ Q0™
2434 53
371 49=
4 B+ g0=
5.71+0.95%

1.00=0 00
17140 76™
4 140 69=
4 RG] §o=

571+ 49

Flaver

Taxi=

Eitt=rne

1,00+ 00=
20040 587
2800 695
42893

5.86+1074

1 00=0 00
20020 58
2 260 90

£ 57x] 374

58461 46

1,000 005
2 1440 §9
32040 76°
3 57+95=

5B+ 90%

L.00=0.00%
214038
ERE i
4 840 90
6574 7%

1000 00=
12920 76>
4.00=1 412
520 76=

.57+ 535

Aurinzency

1.00+0.00=
14340 53%=
25740 79
400100~

48462124

1000 00>
171 052
77120 76%
4000 41%

51421074

1000 0=
2000 82
3140 69
420+]11=

5 43151%

1000 Q0=
2 140 90
32040 765
420+] 25=

5 80694

1.0 pose
24349 53>
3290 76°
4.190 7=
6.00=] 2%

Cimeng

1.00+0 007
2.14+0 38
3.14=0 59
243=) 498~

4 Bx]1 214

1 00=0 00°
2 2040 40=
31440382
& 744 40=

5. Bl£] 774"

1.00=0.00%
2430 53
3570 53
486£121%
5140 fiat

1.00=0.00%
257453
3710 765
4 BE) 60=

6,140 90**

1000 005
2 8420 537
4.00=0) 58°
3140 90
6710 40

4002000
400000
400000~
4000 82

42040 404

5000 00%
£0020 00
42920 49
42920 49

42920 40

4 000 00%
4 000 00%
4200 40%
4200 40%

44340 790

4.000.00%
4140 38%
4290 49
4430 08%

435724 70

4000 00°
4 1420 385
4 43 5345

i e |

4 71] 4ga=

457+

Crumblinez:

4 00000
4 002000
4 204 40
4432 534

4 435) 534

4000 00=
4,000 00=
44320 535
47120 76

4 Bf=) 6045

4 0020 00™
4 000 0=
45753
4 Ba=0 69

5.1420 94

4000002
4 29+ 4=
47140 4oi=
4 B age=

5200 76

4 0020 90
4 204 405
4 B8] 3=
50020 584=

54340 534

Fewdesd e gimnmy byndphresc-addad. Chums Blmee: choos

= Cepel- O Bleoce chooe

1! Detn valusy wiss cxpeamed = me=a el fa-T) Memy wah difionst supoepty 2 amw (34] md ccluss (A -E) == sigeshoss = pral 05 by
Do’y omlipk cnae
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(v}) by FHA}
Table 88. Chemical composition of Queso Blance cheese supplemented with RGH.

% FAT Moisture Protein Salt Total solid Ash(%)
Con. 23.1410.06° | 49.10+0.04° | 22.4310.01° 1.43+0.01° 50.90+0.09® | 2.31+0.01°
0.3% 22.59+0.04° | 49.88+0.03* | 21.86+0.07° 1.27+0.01° 50.11+0.03° 2.33£0.02°
0.6% 22.44+0.01¢ | 49.85£0.01* | 22.08%0.01" 1.21+0.01° 50.15+0.01° 2.33£0.04°
0.9% 22.93£0.05° | 49.02+£0.03> | 22.09+0.05® | 1.25+0.01*° | 50.98+0.02° | 2.37:0.03°
1.2% 23.22+0.01° | 48.56:£0.04° | 22.521+0.05° | 1.2310.01" 51.44+0.04° | 2.3010.02°

T4 AFEHE BOE 3 ALEFaXN=E ANgE d3E Table 88 3 vk A
T3 FNARFLE 2T 12%Y MM 247 23%9) 22%E R eE 2 ANREH
@A FFE JeL ALBFIANZE A2 FAT HPA 71 e T gl B
44 AdAzd ¥F e FEVFE UG ARFFLE ZE AATAN /A o)
= 3.

(vh) FAHxeAle]= B4
Table 83. Content of ginsenosides in the Queso Blanco cheese supplemented with RGH.
{pom/100g)

Rf Rsl(20s) | Rs1(20r) | Rbl Rc F1 Rd Protopanxatriol (20s)
RAW | 32284 55394 8350.8 | 116353 | 40194 | 816BS | 140421 14883.5
0.3% 0.0 0.0 19749 268.2 0.0 0.0 288.6 33149
06% | 1773 3937 4158 873 025 446.1 B876.7 B455
09% | 1957 3773 4935 T749.0 2297 433.6 BAT 2 6648
1.2% | 4AT78 1029.5 1178.1 2470 2065 1160.1 | 2278.0 21018
Rg3(20s) Compound K Rh2(20s) Rh2(20r) Protopanaxadiol(20s)
RAW 6152.2 19520.0 53375 I6584.1 51595
0.3% 1165 BO7.4 15479 0.0 0.0
0.6% 3093 11728 24920 0.0 0.0
0.9% 3323 15503 31689 110.1 0.0
1.2% 7ol.2 293 58406 2662 ™

D red ginseng hydrolyzate powder.

T4 R4 E REe ANe A2B%a A= ginsenosides®H HAL Table 80 o 2
o B3 ALEE Y AstRe] $E5E AAEFAX 2 ginsenosidesT R £ F7HE
$t. Rf Rs1(20s), Rc, Fl3l Rh2(20re 03%3A717A4E f&=A 93w Rs1(200, Rbl, R4,
Rg3(20s), Protopanxatriol(20s), Compound K, Rh2(20s)clld& BE A FolM HEo| HIAUAT

= 1h] =



(6) T4 71-EHE &% 71 Frisch K?sed| o533 54 R #5547

Zh &4 = 44

German Fresh = (Control) & #4 7153 E B3S 4% 02, 04, 06, 0.8% FA71¢
German Fresh F|Z& 7UA 4 0 AF 2 1 F 35 (0, 1, 2 3, 4 F) 22 @4 {7
At <ke] WSE &4 § "Wi= Table 90 % Br} Short-chain free fatty acid (SCFA) ©
Az=e] grd Fad AR F9 U=, G G € cheesy 9 sweaty, goat & F& el
3, Cg €& sweaty, Co & rancid, fatty 218 verdd w4 F8 A8 79 Cy G Cs
Cio 43 ¥ 5% F4 71EHE 292 378 E AAE 939 Aol7 i Aoz ey
Hp>0.05). ol X2 T4 7/ReEEE £92 A7 she Ao AR A4de 3 A
g XA £ Aoz godn.

Table 9. Production of short-chain fatty acid (SCFA) of powdered ted ginseng
hydrolyzated—supplemented Frisch K%se during storage at 7C for 4 weeks

Stor_age Concetitrtiomt? SCFA concentration {ppm}
penod e
[weelk) (%o, wiw) Cs Cs Ca Cio Total
Control® 4.11+0.09~ 1.95+0.154% 19240114 2.10+0.104 1008043
0.2 415011~ 2000108 193+0.16% 2142014~ 10.2240.50
0 0.4 41520084 203003~ 196+0.114 218+0.124 10324023
0.6 41440102 2 .03 +0.0548 1.95+ 0.06% 227401248 10.39+0.23
0.8 4.15+0.094 20410104 1 94+0.124 22840134 10.41+0.35
7 Control | 42140204 20120104 197+0114 217+0174 1036+058
0.2 42540154 20310104 195+ 0. 144 218+0.154 10.41+0.54
1 0.4 42340324 2.05+0.134 198+ 0.154 221+0.114 1047070
0.6 4 25+0.182 2.03+0.074 197+ 0124 2.30+0.108 10.55+0.38
0.5 423+0.114 2.04+0.104 2000142 23340104 10.60+0.38
T Control | 452%0.164 2150154 208+0154 233+0134 11.08+0.11
0.2 4600194 2.16+0.104 212+ 021N 23910104 11.27+0.39
2 0.4 46240124 2. 16+0.06% 2124025~ 24340 162 11.33+0.56
0.6 4.67+0.194 2 19+0:114 213+0.144 24740154 11 46+0.25
0.8 4 63+0.154 22010204 2 15+ 0154 2. 4940254 11 47+0.29
7 Comtrol 47140114 235+0114 220+0154 25240224 11 78+059
0.2 4 75+03254 2.37+0.134 2325+ 0200 25640162 11.93 +0.48
3 0.4 4 T4+0 144 24240124 22440124 2.60+0.204 1200058
0.6 4. 770,184 2. 40+0204 226+0.164 26310134 12 06+0.67
0.8 4.79+0.154 2410144 2.26+0.134 2.62+0.124 12.08 £0.54
T T T Control | 50120204 25140114 236+016% 282+0124 1270059
0.2 5.05+0.104 2. 5230124 239+0.104 2.90+0.104 12.86x0.38
4 0.4 5080184~ 2.53+0. 134 238+0.134 2 96+0. 004 12.95+0.50
0.6 5.07x0.114 253420144 2.40+£02040 294+0.104 12954055
0.8 5.09+0.104 2 5610104 241+0.114 292+0. 144 12 98+0.17

' Powdered red ginzeng hydrelyzate-added German Fresh cheese

I Control : German Fresh cheese

' Data values were sxpressed as means 5D (n=3). M=ans with different superscripts in a column is significant at p=<0.03 by
Ducan’s multiple range test.

(C4:Butvyric acid, C6:Caprodc acid, C8:Caprvlic acid, ClU:Capric acid )
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{1} 4%

German Fresh A2 (Control) ¢ 34 7 ESE £%2 212 02, 04 06 08% 378
German Fresh X 2§ 7UHA 4% A% 3 15 T3 (0, 1, 2, 3, 45) o= &9 g
%7 A3 L-value, a-value, b-value & $3F A= Table 91 3 3, =& YEY
© Lats] A9 control Br: F4t MR EE B Jriate] ¥gten, @i FARTSE &
gAcr ¢ HE & JeHZD p<o0s) AFEHE AN B T ledAE 22 F
A2 control 2F B2 FrhetE AAES vdehfe agtd FS control BT 34
TEHE ¥l 2L ag & JEHT 4 SEHME BYE A A=< control
A F439 3ol7t Yeiew (p<046), AFo] A8 VS Fr8: ¢S AF ©
T+ 28Y, FAEE vehie bate 34 B SR E £ AsbEd o 2R FAE
et =3 AgEs ¢ 4 MeEAE TS control X5 FA 27 A
o|x 4 AATEHAE B2 AAS el control A= Aste] F1AEE FoFE PFdEy, A=
g F2d e 949& 93 ez gadd.

Tahle 91. Changes in color of powdered hydrolyzate—supplemented Frisch K7se during
storage at 7C for 4 weeks

Storage penod {week)

Color Concentration!”
wvahie (%0, w'w)
0 1 2 3 4
Control® EE B0=0 23425 g0.01=0 2444 00.1420.104 Q0 34=0084F 01 76=0.124=
02 83 76+0.134¢ 20 20=0 68ED 20 230 1280 20.31=0.1280 o0.73=0.138=
T. 04 g% 22+0 1284 22 20=0 2854 2262=0.00%c 283530120 20 76=0.11%=
0.6 86810035 8663202404 £7.34=0.080¢ 87.76=0.100F g8 21=0.10D0=
0.2 2633202304 86.63=0.180¢ £6.79=0.10E¢ 26.63=0.11E"F 87.88=0 165
control -2.02=0 QgA= 29200742 -2.79=) 2240 2 TR0 .05AL -2 670 .06%¢
02 -2.19=0 0gB= 20001280 -1.88=0.165 -1.84=0.108¢ -1.77=0.0384
a 0.4 -1.57+0.15% ~1.54+0.08%3 ~1.45+0 13" -1.38+0.07% -1.17+006%4
0.6 0.81+0.110= 0790 0602 0.78+0 060 0.77=0.170= 0470 0700
08 07700802 07600402 0.750.110= 0.72+0.12D0% -0 460 040¢
control 11 770230 11.89+0 20E¢ 12.12+0.4400b 12.22+0 1800 12 54013
02 12 060205 12.21+0.520bc 12 34230 4250 12.41=0.15%¢ 12.75=0.148=
b 04 12 240208 12 500 260 12.60=0.178B 12.76=0.158= 12.81+0.118=
0.6 12.82+0 1548 12 86=0.18Et 13 23200742 133102042 13320138
0.8 12 87+ 274 13.10=0.1340 13.2440.138= 133301542 13360 1642

I Powdered red gmseng hyvdrolyzate-added German Fresh chesse
% Control: German Fresh cheese
% Data valuss were expressed 2s means = 5D (n=10). hemn= with different superscripts i a2 row(2-2) and column{A-E) are

significant at p=0.03 by Ducan’s multiple range test.
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(th &84 Ak

German Fresh = (Conmtrol) & &4 71+2#E #2& Z2} 03 04, 06 08% 1%
German Fresh A28 7CoM 4 F3 AF F 15 03 0, 1,2 3,4 F) 22 EYS 53
# A3 Table 92 % 2 A=4 dodn F& F=& YT hardnessd| A% F4
FrEElE BE €% woHdd B fHo= FAFHUL (p<005), AFe] APHA 7
% 2E LM FLE5Th JAE e FRHE = cohesivenessd] A= FH 7
EHE BE §3Fc] $odTE %2 g€ vnlleon XE A AFe) PP nd F
71 @& YEhllE springinessd] dsbe A7) AFHA whel ofd Fh R ATE
AT FF FleEdNE A7MEF control Alelel #2¥R Atele vEhiA] @i
(0>0.00). AL UehiE gumminess®t WAL Ui chewiness®] Z $ol&= &4 71
TEHE 71Tl control BTh FHFHLE W FHE WEON AFe] AWEA wt T
Ak BA AAE THA B4 vlEHE 22 AT contrel Aleldl #23HQ Feldt
UAH] Slav o g9 Aot 2A) gotA FF AFREAE EY At A=Y FE4
2 9%5 AR &S L2 wadn.

Table 92. Texture properties of powdered red ginseng hydrolyzate—supplemented Frisch
K?se during storage at 7C for 4 weeks

Texture Concentration® Storage period (week)

value (%o, wiw) 0 1 2 3 4
Control® 1.62+0.0242% 1 48+0.014b 1.430 0348 1.29:0 074¢ 1.05£0. 0244
0.2 1.57+0.054= 1.45£0.018b 1070 028 0.93:0.04B4  0.04+0 (B4
Hardness ; co.L Az o Bb o o ; BCd i “Ca
o 0.4 1.580.0242 1.44=0.018 1.01=0.03%  0.86=0.03% 0.730.01
0.6 1.58+0.0242 1.38+0.01ct 0.08+0.025¢ 0.83:0.03%%  0.69+0.020=
0.8 1.47=0.018= 1,320 0100 0840 00D= 0810025  0.6520.020=
Control 0.58<0.03C4 () 64=0 024c 0.73£0.02C%  (.7520.02C® () 78+0.01C=
0.2 0.61=0.018%4  0.65+0.014¢ 0.77=0.018%  0.78+0.02S% [ 80+0.018<=
Cohesiveness 0.4 0.62£0 0148 {6520 0248 076+ 028= 0.81=0 02E= 0.81=0.01%=
0.6 0.63=0 0248 (.65:0 024< 0800 02Bb 0.84+0 0182 (0 84:0 0142
0.8 0.65£0 0245  (.6520.0140 0.83+0.0242  (0.85:0.024=  (.85:0.024=
Control 10.08=0.014  10.04+006% 10 48+0 06AF 18 06=0 114 18 77+0 (7Ad
. 0.2 19.95:0.06% 19.90=0.044B2 1040203242  18.06=0.244" 18 66=0 3940
Springiness 0.4 10,010 0442 10 87004482 10 4320 2340  [8 87+ 07Ac 18 530 244d
AL 0.6 19.91+0.054 19 87+0.024B= 19 38+ 43436 1§ 860 324bc  [8 5120 434
0.8 19.89:0.06% 19.86=0.045= 1920x0414" 18 80+0 144 18 3220 204
Control 0.04=0 014  000=0074  0.88=0.014  (0.83x003AF [ 7520014
_ 02 0.86£0.028: 0 .82+001Bb 0.77£0.03B¢ 07300284 0 73x0.0144
Gumminess 0.4 0_§5+0.028= 0.74=0.01C 0.72+0.015t 0.62=0.02Cs 0620 0B
(™) 0.6 0.82:0.01%2  0.72=0.01°D*  0.71=0.01<*  0.59+0.02°Dc  0.55+0.01%4
0.8 0.77£0.02D=  (.67+=0.0300 0.62+0.010¢ 0.55£0.0304  [.55+0.0254
Control 212551 7242 20.68+£0.564% 20.43+) 4540 19 0l+] 15AF 15030 S44c
) 0.2 10.58=0 564 18.07=0568  16.42=0208% 14.82=03588 14 17=0 728
Chf";me” 0.4 172241 728 15.99+0 585 156940 178% 13 6940558 11 80+0 13¢¢
™ 0.6 16.10=1 028  15.62=0.55%  15.41=083%  13.00=0.55  11.00=0.18D¢
0.8 14.50=0.50%=  13.58+0570% 13 .40+0 15D [2.50=025%¢ 10 58=0 6504

T Powderad red sinseng hvdrolvzate-added Germen Freshcheese
2} Control: German Frash chease
# Diata values were sxpressed as means = SD {n=F). Maans with different suparscripts in a royf{a-2) and colmn{A-I¥) are sienificant at p=0.03

by Dugan’s multipls rangs tast.
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(= &= #H7

German Fresh == (Cootrol} & &4 71-E#E BuE =t 02, 04, 05 08% A28
German Fresh X223 7CHM AT AF F 1A (), 1,23, 4Ty e= THY (1 =
S kst 4 = BB, T = g Ao E dEH By EAE Table 93 3 3o},
WANEE A A€, % R ® E2HFLLE . B4 A EdE BT ¥ g&5R
Aot & o, @& Wo] {822 52 g ERY (p<Dib) =9 2T dFe] &
T8 TIHEH FE 3ol SFIEEe, FJ7|de] JFHAAN AN AREY o9
e Ade F4 ArEEHE g A4 549 4435 £ 79, ¥ o fEeFa AlEH,
AF7e] Adq d= 34 A4E B9 A5 contol 25 4 9o FP1H4ED. /%
A4} dFo] we Germen Fresh =2 A3 7|74 3571 AFH 22= Amasy 02 04%
o ET #77 A Aa=E 2gig.

Tsble 53. Sensory ewvalustion of powdened red ginseng hydmolyzate-supplemented Frisch

K?se during stormge gt 70 for 4 wesks

P Conceantration™ Storass periods {wesk)
- § . wiw) ] 1 3 3 4
Control™ 100200059 1002000 10020007  1.00=0.00= 10020007

ApPpERTRDCE

120+ 4052
1.710 40=
2 4320 53

2 71 400

1574 5350
2000 58
2 B6D fa=
2 BEH) G2

1. R0 3R

2 000 58=
2 43+) 535
31440 f0a=
3 140 52

200000
27120 49%
3574053

41421 975

Sourness

1.09=0 00%
100000
1.00=0 00
1290 764

12943 76

10020 00=
14320 53
1.8620 6=

2 571 274

2 711 60

357=]53°%
37120054
3.B8=0 604
3B6=] 2]

4 14+]1 46*=

£33) 550
3 B8=0 38
4001414
4431 62

£.71=] g0

Bitterness

Flevar
&

109=000~
1.00=0 00
1290 40%

1574053
2 86069
47121 25%>

514107

100=000%
2.5720.79%
£ 000 58
5 Q0] 15
6 200 954

1090005
2 860 607

429x]95=

Taste

Astrinzency L

100=000=
143053
1.86<0 58==
2821 25%=

3 3a=] o

1710 9=
2714 e
3141214

39141 RO

1.00=0.00
2.00=0 00==
1G] ueEcis
34322 7=
40022 .65

1.00=0100
2142069
543079
£432127%

35T+l 51

5571624

Ginseng 0%

T i
17120 495
7710 49
4 000 B2
5 00=0 B2

100000
2000 00™=
3140 §2=
4 57+ 53=

5 710 764

T00=0 0=
2570 537
4 1420 69—

5574055

6300 764"

1 00=0 09
2710767
2920 407

5 57+ 53=

1000 60
2574 70>
4290 76
571 76=
7 000 00

Spreadability 04

N T
4 000 00
£ 000 00
4 142 38

< 20 48

Lo0=0 0
4.00=0.00%
£ 1420 384
42020 40

42040 4048

£ 00=0T0°
41420 387

4. 71+ 5=

5001114

) J?::l ;.g.l.ﬁ:l. Fl

L0000

=& :T. —_3 —..g'.-El.

47140 95
5 140 90°=

5570 9R*

Texture =

Softness

B

4 00=000*
£ 002000
£ 1420 385
£ 1420 384

4202 405

4 00=000%
£00=0.00%
41420 384
42020 404

4 43 534

4 00=000=
40020 Q=
4 304 400
4 710 400
4 B Gt

4 574) 790
5 .00+0 824
5 140 Gotas

4 00000
4572 o=
4 BS=0 00=
52040 490

5.7 10 16

N Sammoey avalzation ez Emeesticated cna
I R gitmans topliohepase-added Germo Fragh chesgs
! Comircl: German Fresh cheeze

T-pordet soale (I=very weak, domoderase, Topesy ninoag)

) Drata valoes were expressed as means = 50 (5=} Mraos w it diffaren sopesscrips v a row (2-d) and coloam (A-E) are sigoificans az ps0 08

by Deas’s cmbiple mose 5
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(v} dutdE A
Table 94, Chemical composition of Frisch K7se supplemented with RGH.

%% FAT Moisture Protein Salt Total solid Ash
Con. 19.53+0.01° | 63.52+0.05°® | 12.70+0.05° | 1.80+0.05° | 36.47+0.05% | 1.50+0.01°"
0.2% 19.66+0.12° | 62.40+0.12° | 11.12£0.12¢ | 1.61+0.01° | 37.60+0.11° | 1.39+0.08"
0.4% 18.70£0.05° | 63.26£0.09" | 14.89+0.06® | 1.84+0.01° | 36.74+0.09° | 1.36%0.02°
0.6% 18.21+0.04° | 60.86+0.11° | 16.72£0.03® | 1.79%0.02° | 39.14£0.11°* | 1.530.02°
0.8% 18.2410.01° | 63.72£0.03° | 11.271£0.08" | 1.56%0.01" | 36.28%£0.03 | 1.58%0.03°

F4 MR E BES AV 5944 JAX=Y AR A3 Table 94.9F 2vk AW
F2 d=T9 02%37HTelA 2k 1953%s) 1966%E 932 ¥ ATHEs v
At FEEFLE GE A2 HIFH L FETFE dehled o= JAANE A=A B
7HEA flo] A=zdr) dE HHo] MEFo) WA HolA PPz FL& FETFE
Ve

(vh) FAHxeAle]= B4
Table 95. Content of ginsenosides in the Frisch Kise supplemented with RGH. (ppm/100g}

Rf | Rsl{20s) | Rsl(20r) Rbl Re F1 Rd | Protopanxatriol (20s)
RAWY | 32284 5539.4 83508 | 116353 | 40194 | 81685 | 140421 148835
0.2% 0.0 0.0 0.0 0.0 0.0 00| 7673 195.3
0.4% 221.7 4354 611.8| 1070.7| 3819| 427.1| 9152 9555
0.6% 351.3 599.4 7618 | 1177.0| 4213| 713.7| 14065 1390.4
08% | 4981 T48.6 9365 | 15949| 5261| 10063 | 16604 1699.7

Rg3(20s) Compound K Rh2(20s) Rh2(20r)

RAWY 61622 19320.0 533475 3684.1
0.2% 0.0 4273 616.8 0.0
0.4% 383.8 1200.9 2R48.6 0.0
0.6% 523.9 2035.2 44321 119.2
0.8% 6435 21938 5241.0 1837

1 red ginseng hydrolyzate powder.

4 S REHE 224 A% 594 NAAZY ginsenosides§F 24L& Table 95.5 2
h, 4 7hrRESE BS Aol BETF 594 AHA2Y ginsencsidesBHF ET F71
3} t}. Rf, Rs1(20s), Rsl(20r), Rbl, Re, F1, Rg3(20s)9 Rh2(0n)e 02% A7 ASEHA %A
%t Rd, Protopanxatriol(20s), Compound K, Rh2(20s)| A& RE Mg FeA Ao HUk

= b=



(6) T4 7T L5 &9 A7l Camembert cheeses] o] B #H4 9 #HFHEA

(1) pH &4

T4 VIedda 98 3718 ATEAZ2Y @43 pHUSE Fig 8494 REdlg 3o
HitF ez oY A= 940 FAATF A= U {479 fHo2 919 i o
ol ATt Peniciflum amdidum® T3 ¥d Xi-d] g4 29l =2 ¢ d@Ey &
WY 4oz A= pHiel 4e8A 1 & APA=2A=E A=JFAE 7} 4852
ol@ Fe] 24 FT&AZ ZPAFY WA pgHAT 7507 Z=usirx i) £ d¥dAx
VR 2 g4 FRATT 2E AW A4 pHES S oo ddd d=v ¥
4 FHrdda 2R A ARdE2 A= of 3 pHefd 998 T4 giS @7 23
=&

80

6.0

.Iﬁ e a8 |

T ao - el .05 %
0.10%
e . 2 P25

0.0 -

O 7 14 21 28
Ripening Period [days)

Fm.ﬂiﬂhmgehﬂ{ufﬂeﬂmhutchmsesmmemmtedwimm{dlﬁmm
(n=3, p<0.05).

b widg &3
4 7 9S8 Agd=A=g AT FATry 98 Figssd 3ol e

wrl. 24770 FHE4A BE A¥ET4AA FAEFE Ao, d2T44 AR W
£ FaEFE Byt £4Y AAA=RE §F2ES "] 237 HUY A EAYSA
FATETE WY/ E2AE ANF Sl e BTN 4% A9 =N FUHEL 276 44
e o8] AR B4 & A= uinl dFe] JFAHA oE] LAY 79 {KAFE S
t Fo] A2 245 $5A9 Ag=Add {EE 45 AT HXG A e A= g
5 92 -AELt Penicilben andidims] S8 o 2 99 Wt §4 890K 4
e 2 AFF0d FolH e FolE naid.
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Fig. 8. Changes In lactic acid bacteria counts in the Camembert cheese supplemmented with
RGH during ripening. (n=9, p<(.05).

(W) $AF $EYAAFAR(WEN) &3
T4 A5EHE BEg Y0 ARA2A2e 44 F WSNY AsH: FigsolAsh 2o) 1}
B, Aze &4 F S84 A4RTO) 544 ¥ YRS Urhied 4 A5
g ¥de At AguAzdAN 24770 AFUSE vad YAust 24 JPHd]
WSN shgol 2715tk &4 09AE RE AV #9948 Rolx e @A
&4 TIARE dETEG BATFAM, WATFFANE Wrhgel eSS 5o uvzd 24
=% yehlle] 3% 7A4EA8 3¢ Ais} ARAE Az S4EE SANAE AU ¢
4 sl

2.0
B : "
= s =
=l
E e CON.
32_- 1.0 ——0.05%
°
oo 0.10%
=
E oS e ()1 596
« et (0. 2 0%

0.0

o 7 14 21 2B
Ripening Period [days)

Fig. 86. Change In WSN contents of the Camembert cheese supplemented with RGH during
tipening{n=3, p<0.05).
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(2}) $4%F Total phenolic acid €% &4

4 AATE4E 29E 18 A2 =8 $4F TPUHF A Fg 874 @] Jew
T BE d¥UTE 24770 FAESE w2 Total phenclic acid ¥3¢ Yt £4
0gAd = d=T7F Wepes 71 FL28 Jeiger 02%NE TN Slee/goE 71
& BEE Y ch Andesen(1991)°2 Pemclliume o188 ARdA £& Totml
phenclic acid 3 ¥ Ehdcia #5l90], Roguefort cheesed] A4E % 30mg/kgd]
W& §Fe Uedcla S cHApostolidis. 2006)". £ 4¢€ €3 ¥4 FT-EAE EEs A
sHg A7/t d2FRYTotel phenolie acid §#¢] 2o} 7154 Agd=2 Y= A= Pile|
e 3eE @#agc}

300
250 4

200 4

S0 e 0.
E 150 4 il 0.05%
-8

=

0. 10%
100 ‘/Jﬁr{
- B 2
e - 0.15%
> / i 0 20%

O 7 14 21 25
Ripening Period [days)

Fig. BY. Summarized resplis of total plenolic concentrstion of the Camembert cheese
supplemenied with BGH during ripening(n=3, p<0.05).

(7}} %43 DPPFH & #& +A4 5 237
3 1 idaE £ES 378 A2 Azd $45 94884 A8 Fig. Y Fol

YRS 54 (dAd e dEYEYG F4 AFEdEE AR AFAA =2 TSR
& BRer, A7 BETE =2 48 28d 54 2195 2894 017N
7P =2 AR BEAS Yehdsitlh Apostolidis F(200710+ %W Cheddar, Feta,
Roquefort®} Enplish hard cheese®] TS84 E Zh2l 323, 5%, 90%6st 30068 st

15) Andereen, B 1991 Consistent prodoction of phenole corpomsnds by  Pamclivom dreoioompactsr for  chemnetasonormic
clereharbtiom, Antonde son Lemecenfvel, 60, 115120

16) B Apcrmiidla, ¥.-L Kwon and K. Shetty. 2007, Inhititory potentisl of herb, fruk, and Mngal-enriche:d cheese againt lay
axymen Frkad 1o type 2 diebetes and hyperdengion. oot Pood Soience ond Ererging Tedolagies 8 45-54

17) Apeiciiil, Y.-1 Ewmn sl K. Shetty. 207, Ihiblinty potentlal of beth, Gt od fimgel-emices] chews agatrt logy
eyinen Foked o type 2 disbetes and hypertension. fnonatar Food Somce and Emerging Techrmdogies 8 48-54
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& YERTI B33y £ 494 o849 AYHEAZE Roguefort cheesest vl37kA=
Penicillum AE2 F%FclE& ol &3 AZE Aitstr] dEe Fasgge] A4 vgu
ALZ ARHE F712 T4 7 ESE AR A8 7154 A= Ade] 7teE Aoz @
g8
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Fig. 88. Summarized results of DPPH scavenging activity of the Camembert cheese
supplemented with RGH during ripening{n=3, p<0.05).
(uh) A =9 dvrygiE £4
Table 96. Chemical composition of Camembert cheese supplemented with RGH.
% FAT Moisture Protein Salt Total solid Ash
Con. | 29.85:0.06°° | 47.03+0.05° | 20.58:£0.05* | 1.75:0.01° | 52.97:0.05* | 1.74+0.07°
0.05% | 29.92:0.03° | 47.47£0.02° | 20.21+0.04° | 1.72:0.01° | 52.53:0.02° | 1.79:0.06°
0.10% | 29.45+0.18 | 47.51+0.13* | 19.24+0.11% | 1.74+0.01° | 52.49+0.13° | 1.62+0.03°
0.15% | 29.13+0.11¢ | 47.43+0.03° | 19.64+0.07° | 1.81+0.02° | 52.07+0.15° | 1.67+0.11°
0.20% | 29.57+0.07°° | 47.41+0.18° | 18.71+0.08° | 1.63+0.02° | 49.84+0.13% | 2.12+0.10°

N JIEEE E2e Foe A Ea=e) duAdE 2= Table 96 F o] eyl
AFgae 2082%E 005%A = TANA 713 £ gL edoer, dgAgadae da
7ol & HzbrelA v dAFFIT JEUY. AYTde A7rEe] gies 3
@ d §FE Jedsich ALY g 02%AHTAA A1 B AEEEE JEHER d=
T8 B2 AETagME F94 o= ¢

= Tl



(Ah 4=

Table 87. Color of Camembert cheese supplemented with RGH,

L

a

b

Con.

65.93+0.04°

-2.97+0.01°

8.26+0.02¢

0.05%

62.67+0.01°

-2.32+0.01¢

8.24+0.02¢

0.10%

62.80+0.15°

-1.76+0.01°

9.10£0.01°

0.15%

60.91+£0.03°

-1.59+0.01°

10.78+0.01°

0.20%

60.49+0.034

-1.36+0.01°

11.04+0.01°

4 1FEHE £98 WY ARHEX=e A=F4 ZAFAE Table 97 3 Zo] et
H & el Letd A% control Xt F4 7I4EFE 2% HAEel Rstoed, €9
FETE #YFoE W Bk #2 YT (p<0.05). 44 =F Yehfis a@d AL
control B} F4t 7RIS A7l 8 aghd dENQS 4 sl REHE £2E A5
¥ AA29 control olAE= A4 Ael7t YEMARIT (p<0.05), FHAE=F YEhd= bate] 3
5 4t EHE £ A7 el 22 £XE el o= 34 e E £T A
A} HMe] control M= Wl 7|¢lde o2 P/E, A= FAe %S A Ao
Z #ddr.

(e} B547t
4 e REEE 2RE A71E AGvEXNZe @%Hrt 29E Fig 89 8 Ze] Yehdr.
#7174, 149, 21893 28U3ke] 22 AAsien, 4 ATgd ZA T4 A
AA 7EEqA 714 52 A4 €t FAT B4 e E 228 A7T" M T4
B Ag &gt AAYNIEGA e A5E 2y dE2Te A% S4 1293 2195404
AA Y 7 EEAA & A4S dgloy, AT FAME 0.06%s 0.1%A=TAN 4 129
3 2197 dE2F dgoew AL SR =& ATE AT F4 rEHE B
HEf9 &% bEd AAF 2o v R PYrrE Wol FF AXNF 2P| Hasi)

- 171 -



7day A 14 day

il (1. 5%

i (1 1 5%

'E i () 20560

21 day 28 day A

T g (0111,

—m—005%
=0.10%

e (1.1 5%

e () 20%

Fig. 89. Sensory acceptability of the Camembert cheese supplemented with RGH (n=12,
p<0.05).
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kg 22 ¢ 148%°] A= $&& velflen, Y7 E4Y F§ FA=ge 05%¢ 37 ge J
7ttt 4 old7A g EE AZXFTAS ARS W HF UINEN v BEX=5
6.24 kg Y=o BEA= o] ¢ 1256%E Ve oy olf AF Xy £4L Ag
g},

h) Y7 BEY mleR A= 3F 2R
&40 ¢85 YUxEN vEB EFAZE slicer® °1-&31 slicing ¥ 43 Fig, 90 #
22 200 g3 800 g &% AlFo] AMNHSY. YV EN W RAZE slicing 3= #A
M AZY LEFF] Fob A B slicers] A7) dE3] nAFHA F32x FIHA=
Aol GAsY FFY L YHEY slicingd= o AFHFo] SAEHH.
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Figure 90. Final products of Maribo cheese supplemented with chitosan powder.
(2) 234 olAloln A= djF A4

(7} EAEAF ofAlota BF A= A4t
A &4 50 kgg <1839 0.1%, 03% BLEH olrclang Axd A7 A=F 6.02 kegH
598 kg o2 ¢F 12.04%, 11.96%¢] A= F&L VYo, E4F4ETe 38 A=Y
0.1%< 6623 g3} 0.3%9] 17.94 g€ FH713Hch A4S ALY ZE TAHE AZE W 24T
AELE 01% F7M5 ofAolm EFAZE 511 kg, 03% A7HE ofxloli EFA=E 494
kg A0 EEX= £&o] ¢F 102%, 99%=2 UEgon of AF TS £4L A
35T

() A& oMotz A= FF £F

Ao SdEH FAZA oAl EEXNZE glicerE o] 83819 slicing 3 A Fig. 91, 92
o} Z& 250 g 800 g 39 AFo] AAHAG
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Figure 92. Final products of Asiago cheese supplemented with 0.3% red Ginseng powder

(3) ViR Edolzd A4LEF2 A= dF A4

(71) WA P Eetelmd ALEFE EF5A= Y4
A5 7+ 33 kg o] 88 vAAETeZA HALERTE AZ2H A A=F 554 kg, 570
kgl.® oF 16.79%, 17.27%2] A= 54&& deEHon, vAEsto = £22 AF A=F
9] 05%9l 27.7 g, 285 g& A4 A/EAY. IFEZS AT 2E FAHAS AZE 9 WA
AEdto)md HaE%da BEEE ZF 538 kg, 546 kg Aol EEXZ F&o] ¢ 157%,
159%= Yetsier o|F AFg ¥xAgste AFRXRY o)A7A IARA A

(1) "M gdtolzd ALEFT A2 FF EF

nAf&do]2d A4LEFF BEEAZE slicerE 0]-4359 slicing 8 234} Fig, 93 3 2
2 250 g3 800 g &< A Fo] AAHAL.
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Figure 93. Final products of Queso Blanco cheese supplemented with Micro-capsule
Lycopene Powder

4) 7154 235 AdA=9 F4 4

(7h ddA =9 olgd F4 AR 47
A z¢] o|3tty FAL FALTANA 713 T28 o8, UL, 1HEZFS ARE 4
AR G@EEAE FTo= A=A @dHsts AxQd =AW, @94, H(salt), T8 BFFE
S48 AR,
AZAZ tFA AL F Obatch, 315kg & AA3H LW, lbatche F Bkge AT 53
g @2 317] Table 98 3 2t}

Table 98. Contents of nutrients and vields of soft cheese

A3t batch . oY oy
Ni: =A% T2 LigL K Salt (TS) (%)

1 batch 23.84 4879 21.79 1.32 51.21 16.35
2 batch 21.01 49.16 23.66 1.33 50.84 1588
3 batch 19.37 42972 2429 1.40 50.28 1565
4 batch 20.35 49.19 21.30 1.31 5091 1584
5 batch 25.92 4869 23.63 1.36 49.83 16.72
6 batch 2141 49.10 2455 1.30 51.20 1578
7 batch 20.48 4815 22.10 1.25 50.11 16.47
8 batch 2241 4865 22.94 1.37 50.50 16.33
9 batch 2158 49.27 23.35 1.25 50.43 1598

FAT 8§ QA=Y =AW FHEFS 1937-2592%, FE2 4815-49.72%, dHE FTFL
21.30~2455%¢ £¥& e Salt o ¥F2 HF 13%E veded, 3¥E9 ¥F
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Table 99. Standards of nutrients in soft cheese

. Lower Specification Limit | Upper Specification Limit
Nutnents
(LSL) (USL)
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Figure 94. Average and normality analysis about crude fat and moisture contents in soft
cheese
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Figure 95. Average and normality analysis about crude protein and solid contents in

soft cheese
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Figure 96. Average and normality analysis about vields of soft cheese
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Figure 97, Run—chart analysis about crude fat and moisture contents in soft cheese
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Figure 98. Run-chart analysis about crude protein and solid contents in soft cheese
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Figure 99. Run—chart analysis about vields of soft cheese
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Figure 100. I-MR control chart analysis about crude fat and moisture contents in soft

cheese
HE LA |-MR 22 & HE DHEY I-MR A2
- L2 4
UoleE" 108
%
"y 1 — TR Bl o
-~ 3
L e -\ ra g e ] ‘\‘-a__'/ - . - \‘"\\ ] Rt
R v A R e R . ¥
v v
v
4
Lét=h LiLs 4
y i 3 " ' i ) § L]
ani BRi
UL L=z i
15
7 T
L HE .
3 P = ¥ F —
" 4 ., A (RN A *,
/ 5% Ty ~ - b
g ! . A \\ 1R=1 484 : " " i
Ty ol - W — —
~ .
Lew [ = LiLeg
\ ] 3 i : ) Y | : i i 3 0
ami ani

Figure 101. [-MR control chart analysis about crude protein and solid contents in soft
cheese
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Figure 102. I-MR control chart analysis about yields of soft cheese
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Figure 103. Fraction defective(ppm) analysis about crude fat in soft cheese
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Figure 104. Fraction defective(ppm) analysis about moisture contents in soft cheese
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Figure 105. Fraction defective(ppm) analysis about crude protein contents in soft cheese
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Figure 106. Fraction defective(ppm) analysis about solid contents in soft cheese
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Figure 107. Fraction defective(ppm) analysis about yields of soft cheese
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Fig. 108. Consumer perference test of the Maribo cheese supplemented with chitosan
powder (n=107, p<0.05).
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Fig. 109. Consumer perference test of the Asiago cheese supplemented with 0.1% Red
Ginseng Hydrolyzates powder{n=107, p<0.05).
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Fig. 110. Consumer perference test of the Asiago cheese supplemented with 0.326 Red
Ginseng Hydrolyzates powder(n=107, p<0.05).
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Fig. 111. Consumer perference test of the Asiago cheese supplemented with microencapsulated
tomato extract powder(n=107, p<0.05).
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Resources)
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