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2 Azeke B9 e Tesroln
WA, oS @ AHste] 8o AAske] SR 110).

tg B S AgS 5:6 HEE Eg8te] AoFuA 29t B A& F ZAEse] onA Ag A xF
oAl 120)

FHES evR e HFato] 4T AR du Adx dvie sAAxE FEE -80TE fAHE
ZAYEL BAEAN ARE } shglom g a Azl AHEE A
£ v de(ema H)E FARR sto] Aol Eistel oAb ool o] 20%7F HEH whE o]

ol= pH 5.0o2 EAHSATH(TEA 130).

] dEde] Az 2 AP M2 Y Hdx dv) 2ES 0.0%, 0.1%, 0.4%, 0.7% 1.0%, 1.3%(w/v)#
A7vate] 75ColA 4083 Abtate] WskA T (e A 140).

A7) A g ol Starter 5%(v/v) F7Fete] 30Tl 597 ZAal wEgE g ri(vhA 150).

olFA BEHE At At

A BENe HgOoR o g Wt

olgt AAAES Bt & WS AAMsHA AWEerRE dth. WA, AAdEAN HEHE FHET ovxt
e ZHsle] 4Co WHEA Ry HAdx Ao 524%%8 B9S2 -80CE FAHE 2A2Ysalel B
#stHA] ARSI T

T HAZRE HUe owAat Akt Sgo AAEE Ao A& AACH wizl Az Flaskel xAF &
FNS 10mL® #FH3le] B.T.B (bromothymol blue)XAl2kS 2~3 W8 o] 0.IN-NaOHE 2 A3 & A298% 0.1IN-

4
NaOHS] & BALo.R fakste] SARIR(%) 0.2 vheheich,

A= HEA(Viscometer DV-I4Pro, Brookfield, U.S.A.)E AFE3te] S Ao T Alae 45
NS 130mLA FHsFar %E]tﬂoﬂ ol ALEEFATE. AlBEE 23CE A3k UL Adapter, Spindle No. 018 A}
43t 100rpm 22 ZA3G . S Aol Torque(%) Fkol 10%0]749l oF 50% o] A4S YeERN] A AF&A
o, ma Alm %é% o] 18o] At o]FHE okAHE 7S YEho] 13 T cP(centi poise) @S
71533t
oAt At S50 {714 %S HPLCE o] &3te] EAekith. 2F raHS 404 15000rpm 2033+ €
FEe F 4 H 1 nls F3ke] HLB Sep-pak cartridge (waters, USA)E B¥AIZ oM, BE A5E &4
o Syringe filter(0.45 , Chrom Tech) = o3&l A|g 2 ARES}A . F712F 228 9% HPLC A%
X
0.

Ulo

& ShimadzuAl®] pump, auto injector % UV detectorE AMg &Fth. RSpak KC-811(8.0 X 300mm)
Column(sodex, Japan)¥ o]%Ao 23+ 0.1% phosporic acidE AF&3FA 3L, injection vol. 10ulZS 80 A
mL/ min®] F&o 2 Bl F 210 oA HEEI .

o oo L oRLomx

r_1

JUxE o)g3te] 27 9 AYPSAHS F5A1Z evzr 2ihds 859 FEYdE 2 FEHR s IR
Az A g HEE 93] d4da 585 100mlS 2HA 3] Sk & HPLCE Water2 &3l|5te] 25ml= 48313
3 AAEE(4°C, 14000rpm, 10min) ¥ Syringe filter(0.45 , Chrom Tech) & 33 & A|8=2 Al&3}AT}.

Al 9 1
Qv R wE Ao w45 9lstol
wshs ® 13 2o,

P
o
B
e

m 2ES Hrbske] 5t HE (" DI Ay 449
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[0034] <I1¥H1>

[0035]
F1
[0036] Addition yield of Before
Opuntia humifusa sterili- |Fermatation period(days)
zation 0 1 2 3 4 5
Control(0%) 2.13 2.12 2.12 2.13 2.12 2.12 2.13
0.1% 2.33 2.31 2.31 2.30 2.31 2.30 2.32
0.4% 2.95 2.93 2.93 2.92 2.92 2.92 2.90
0.7% 4.16 4.14 4.13 4.13 4.12 4.11 4.08
1.0% 4.91 4.89 4.86 4.87 4.86 4.84 4.81
1.3% 5.39 5.36 5.35 5.35 5.32 5.33 5.32

[0037] AdxE 5 89 xS =A3 Ay} 23CoA] UL Adapter, Spindle No. 01&
3Fe] 100rpm 0.2 SASES u o5 22 1.8cPE YEHAT. A3 A5 B5 1.8cP o]dolla, A
4 AUV MG S AR A Yebt. 75TColA 5083 A Tl A AR JA

=
LU 3L
o] ofFt skt WAV Ft AL Z st glol 1A =AU

e
=
o
d
]

[0038]  Hdzx dvf TS HIbste] witzE oAzl SRS A QMRS O 29 A
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[0042]

[0043]

[0044]
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0 1 s 3 4 D
Fermentation period(days)
S FEAZ AAeRe] AMPHFS ST Aok AdE el ISR wovh. gETE 594
ZAl gFeko] 0.53% F7}15F Aol vEte] Hdx dAn] B 1.3% H7FolAE 0.92% 271 k. Jdx A
22 onA AL #wa Al AL Aol fElskAl #Esgloy 1.3% HIFA A &8 Az F ool
g&o] glomg Hrpske 1.0%7F A dsctn dud)
¢ Al 9 3
ool A¥E uigoz ewnzt g 20%7F FHA Wi § pHE 5.002 AT Hdx du) 22 1.0% H7F
slo] A3 3 StarerE FHE8HaL 30T Incubatorol A 5YZF wiketa A A3 Al g &89 ol3lsly &
AHseE 129 2t}
¥ 2
Fermatation period(days)
0 1 2 4 5
o 4.4 4.0 3.8 3.68 3.55 3.51
Brix(%) 13.6 13.4 13.3 13.2 13.2 13.1
Titratable 3.62 5.47 8.58 11.15 12.75 14..00
acidity(mL)

Total acidity(%) 0.32 0.48 0.75 0.97 1.11 1.22
Turbidity(%) 2133427 | 2328449 | 2541417 | 2607427 | 2626+22 | 2600423
Viscosity(cP) 4.90 4.88 4.87 4.88 4.90 4.89

L 78.51 78.74 78.58 79.51 79.61 79.81
Color a 21.37 20.68 20.14 19.6 18.36 17.43
b 8.97 9.77 10.53 10.3 10.46 10.71
pHE Starer AE o]F wF 594 pH 3.51 744 7483, Brix(%)E  13.1%7H4 24AE B, AAAE
AT AL 032000 A 1.22671A Z74el9n). 85 Axp Z7hste]l wha 495 2626422 NIUE e

_7_
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oy wrg 5UA o= 2600423 NTUR A8k, Axs e}ﬁ Z_ .92cPol A A4t o] F 4.90cPE L EVI F
o+ ZAaZo] nu|dtd Tg 5AA = 4.89cPE YERNY. ATE agke dar|zte) ugt Aoy Ly
bk S7hekaitt
4 Al o 4
[0045] AWz 7t 2 vzt ZAkEsE dad 9 fUbEES £4% 23 323 o YEhY.
x 3
[0046] Content (mg%)
Organic acid Control Opuntia Opuntia Opuntia Opuntia Opuntia
0.1% 0.4% 0.7% 1.0% L.3%
oxalic before 1.10 1.77 2.50 2.90 2.97 2.93
after 1.41 1.65 2.85 3.01 3.92 2.87
citric before 447.10 446.34 442 .40 445.13 454.73 474 .42
after 347.21 341.77 338.51 342.23 344.62 401.51
tartaric before 45.56 41.78 39.25 15.67 15.88 18.35
after 32.29 29.72 30.77 27.52 34.37 37.75
malic before 24.24 22.73 20.46 20.03 20.13 22.04
after 95.04 42.33 39.47 55.18 59.73 59.11
lactic before 193.42 221.68 225.82 231.41 238.87 244,34
after 986.44 1130.57 1151.68 1180.19 1218.24 1246.13
furmaric before 0.84 0.85 0.12 0.10 0.10 0.09
after 1.52 1.58 1.64 3.11 3.11 2.65
acetic before 47.85 47.00 45.81 43.95 43.94 38.26
after 93.63 85.15 86.97 131.88 123.28 123.25
0047) oA} AR Wi A ¥ AL H7IN BAAIN WA Sl welse] 24 ANHE AR 7}
S A2 Fgastan. olRe AWzt FRED At IRl @ RAF 4ol W thARAFT Aol
- =2 AS g QY. mEkA ddEE HaA #HUrskes Aol A AbHo] wlg- Fof 4k wa
B2 Axsed ofF 4@ oz e
4 Al o 5
[0048]  AAE A7kl wE onx} AR F Tehuiwolmeh FEuvn PFS BT Ave Hash )
¥ 4
[0049] (Unit:mg/100ml)
Sample Treatment TFCD TPCZ)
0.0% 1.4 52.4
0.1% 1.5 53.8
Opuntia 0.4% 2.0 54.3
humi fusa 0.7% 2.5 55.5
1.0% 3.0 58.8
1.3% 3.7 64.8
) . 2)
[0050] lTFC : Total Flavonoid Content, ?TPC : Total Polyphenol Content
[0051]  ewx} Zikgme) FEehRol=e] 79, control Aw 1.4mg/100ml 01043»} Adzx A7 el we 1.5
2.0, 2.5, 3.0, 3.7mg/100ml = Z7}38to] control®tt =& ZA3E YJehhdrt. & ZY9HE9 Z$X%E control



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]
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o wf 52.4mg/100mle 2 HWdZ 0.1% H7FA] 53.8, 0.4%A] 54.3, 0.7%*] 55.5, 1.0%A] 58.8mg/100ml 3L 1.3%
A7MA1l 64.8mg/100ml 2 YENY FZ]Hs ST control o} ¥ S HAFT.

4 Al o 6
Az J7gdd mE ovx; dibgse] A ars HES A3 16 2.
Fx5
(Unit:%)
Sample Treatment DPPH AIRD TIRZ) NSAB)

pH 1.2 pH 3.0 pH 5.0
0.0% 88.4 60.1 11.6 42.5 33.3 31.6
0.1% 89.6 84.3 12.5 46.0 45.0 32.5
Opunitia 0.4% 89.7 86.0 16.4 50.5 48 .4 35.4
humi fusa 0.7% 90.4 91.1 44 .4 52.3 48.6 36.1
1.0% 91.5 97.9 77.1 63.8 49.0 38.0
1.3% 92.9 98.6 89.3 67.0 50.6 38.3

D . 2) . . 3) .. . ..
AIR: ACE inhibition rate, TIR: Tyrosinase inhibition rate, NSA: Nitrite scavenging activity

HAdx 7o g omxal A8 9 AR Fo5 Control Rtk Hdx 7[ske] upegl Ik & 2
HojFg o ACE Aal5L Controle 60.1%A o HAZE 0.1% F7FA] 84.3%% Foly o H7lsko] Z71glol
we} Zobfth, w3 Tyrosinase®] A% Control® 0.1% 2 0.4%14  zHz} 11.63 12.5 2 16.4%% A o]
] A et ot 0.7%001 4 44.4%8 ol 1.0%9F 1.3%04 Z2F 77.1%9F 89.3%9] =& A ey
o}, E3F Nitrite 2A4%2S pl 1.2¢ W Controlo] 42.5%% oy Hdx 7l wel oA 1.0%9F 1.3%l
A Z+zt 63.8%9F 67%= e o™, pH 3.0¥wlE Controlol A 33.3%5 3 A Hdx FH7leko] wpel Z7}ste]
1.3%0 A4 oF 51% o™, pH 5.0¢wE RE Ao 39%0)8te] A3ES woF ).

_y;i
il

2 Al o 7
AN &7 AzA At ojf o] glome HubEe 1.0%7F Fdsvtn wek, Adx du) B2 1.0% H7be)
of MEAZ A Snol ANE G BeRtE A ofauy, AHueA RS A7 ARH WRS A
S 7 HEe ¥ 63 Pokon] 371X PERE wmar] flste] weA Ad ® 73 ol deht)
26
Additives Sugar Aspartame diluted Stevioside diluted
solution solution
Sweeteners 2.5¢g 1.5mL 0.5mL
Paprika color 0.05¢g 0.05¢g 0.0bg
Omija extraction 3.75mL 3.75mL 3.75mL
Salt 0.1g 0.1g 0.1g
Fx7
Sample Exterior Texture Sweetness Sourness Overall
Sugar 4.25£0.50 4.25£0.50 4.25+£0.96 4.00£0.82 4.17£0.58
Aspartame diluted 4.25%+0.50 4.25%£0.50 4.00+0.82 3.75%£0.50 4.08%£0.29
solution
Stevioside diluted| 4.00%+0.82 4.00£0.82 3.25£0.50 3.25£0.50 3.58+£0.38
solution




[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
[0067]

SHEdl 10-

2013-0050510

omat Aibgmol dedrkeE 5 ofF W, 23 U, 3% BE, 43 F5, 53 ofF FH)ow F
Abste] ERI LT

gz g7} Mol Qujzl ZF M (Total acidity 2.86%, Brix 8.1%) o= AW% Besar, aw(Ead, )
S &% FAUste] d@nks divladE FA. 718 el ek 24 S5 100l quEEl?} A2 0.05g,
oma} AFH 3.76mL, &w 0.1ge H7bstar ztzbel AvmE Hrlekqlth. } S v s A sk A
9, (D o= g (A4 BAr) 18a a4 Ak AP Aol =(~HM R 34, o, g glvk. of
geke] A gl Holx AR 10081 (A4 99mLel|l of~uhe 1g 83)) 3]Aske] =<l 74& AREEEIaL, 2

ElH] 9 ALol == AR 108) (A5 90mLell ZEIH] S A}o] = 10g

slgbt Aol Aol 24 o

Srot Ayt el A ] 2 Abol

B3 A4l %9 A% AL

S8 AgT ATt e

AFE Bl A"S AFSS Al=7F 7 A vERe T 93, 23, gk, Alske] AAAQ] v sk Aol
7V 2 ASE wol onR ik S8 AlFR Alelle ArEE dge] 7 A st
¢l Al 4 8
Z2S 3 7Hm| o] % Water bathZ o] &3te] 75TColA 2087 SH7IER A3k 3 ulz W37 siqich. A o]
Fo) orla A4 SR olshshd B4 BHE Avs wed dgtor RE ATAN, ANES o§¥ wa
S5O AAEFLS 12004 Henkel 2,
# 8
cP pH Brix(%) Total acidity(%) Color
L a b
3.81 3.43 14.8 1.43 60.36 36.07 19.07

et AgEE A & AR 3y ws AY AT g AfoleE AEgEe] 6.1302 & o7t §lof
22F AL shA gk, ES 7w A o]F HEE HIMER 18te] 3.81cPE thA wolxlon pHE 3.43
O 2 Brix 14.8%%2 YEFSTE. 0.IN-NaOHE A A3 Ay}, F4AEE Zo g 3k Al 1.43%2 JErskar, MAS
agkol 36.070% W A4S vehsith
<T1¥3>

529 Z7t 2 AYEEE FVHAIE WHT olE o83 2|

A gdskalnt
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