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Abstract

Several physical properties including, water holding capacity, oil holding capacity, viscosity, in-vitro
glucose and bile acid retarding effects of dietary fibers isolated from cacao bean (Theobroma cacao L.)
and its husk were examined. In addition, the winnowing, reaction and roasting effect by L-BTC pro-
cessing on dietary fibers from cacao was investigated. Water holding capacity(WHC) of insoluble dietary
fiber from raw cacao bean(CB) and cacao bean husk(CBH) were 9.12 and 9.20 g water retained/g solid,
respectively, whileas oil holding capacity(OHC) were 3.30, 3.72 g oil retained/g solid. Slight changes
of WHC and OHC for dietary fibers in CBH and CB was observed through winnowing and reaction
of L-BTC processing., but those of roasting samples decreased significantly. Viscosity of 1% soluble
dietary fiber solution from raw cacao bean(CB) and cacao bean husk(CBH) were 1.363 and 1.339 Pa-s,
respectively, and their viscosities were increased as much as 1.5~2 times by 0.1% pectin or guar addi-
tion. However, viscosity of 1% insoluble dietary fiber suspended in 0.1% pectin or guar gum solution
from raw cacao bean(CB) and cacao bean husk(CBH) were higher than that of soluble dietary fiber
solution. The glucose and bile acid retarding effect of SDF and IDF isolated from Cacao and its sub-
products were relatively good, and significantly increased of the order in CBH-R(raffinate of cacao bean
husk by ethanol extraction)>CB>CBH>CM(cacao mass) and CBH>CB>CM>CBH-R, respectively. Espe-
cially, IDF from cacao showed the much higher effect on in-vitro glucose and bile acid retardation than
those of commercials reported.
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retarding effect
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g wh=vh($A A}, 1995; Ebihara®} Kiriyama, 1990;
Eastwood et al., 1986). L8 BE 2]o]d{2 EA 7]
Y gL HoldfHogMe 715 B ¢
Z03% ¥t =32 QUoh

717te. & 2 e FY fludle Holdf &
ol Z+7t oF 40% % 60%\; FHEEol o] Mz
2od-fd o2 e 7FsAdo] vl9- EH(Martin-Cabrehas
et al., 1994; M5, 1998). d}A|qt olo) whFl 7]%A
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2 d-piMe 2889 7 AES A7 4@
© 2 cacao bean 2 cacao beanl EHE L-BTC +H
(Buhler; 1997, °]41% %, 2000, 20002 = cacao
massE AFde= T Y 24 FAE, a8 #H7)
Y+ cacao bean husk(CBH)EHE £a)3F 20|/
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B g AR2-3l Cacao bean(Theobroma cacao L.)
2 Ghana 2Fo. 2 LAIZRE A2 WSkl Cacao nib
£ TY% 22 2702 ¥HE9 roasting A 3= nib
roasting process?] L-AFel BTC(Better Taste and
Color) 7} ¥ (Buhler, 1997, ©]A1%¥ &, 2000,
2000 o2} z+ 3AE 57+ AF(Cacao bean husk,
cacao bean, winnowed sample, reacted sample =
cacao massyg UJULH, o|F AEZ ARSI 7
ARE 4°C Yo RAHEA A AMEEI

&3 (water holding capacity; WHC)

Sosulski®} Cadden(1982)2] W] @t A8 1g2
50 ml FHEEE celldl B2, FHFFT 20 mlE H7}
9tk 1087 X3 F FYUUE 10834 0R
30 F<t 33 ®HEsle] HolF9lr}t. 10,000 rpmoilAl
L SR IMERSY AE5AE AAT F, e R
AL ZA3A

HRH(0il Binding capacity; OBC)

Lin 5(1974)2] el utet A8 1g& vl &3
< FHES 94EYE celldl WX soybean oil((FF)
313%) 5 miE A7 SEHECE 3024 3087+
REgE thE, 10,000 rpmellA] 2587 YRR A
T4E AAR o FAE 434

H

ANg adz T A8 0.1~0.5%2 P (pectin)
& E33la, SF0 dBAA 1-39% oz 3
k. 60°CollA 7R3k, thA] 30°cE Wzbsle 3)A
=7 (Brookfield DV-II+, Brookfield Eng. Labs Inc.)
= 2A% A% A (Cannon-Fenske, Cannon Instrument
Co)E HAEE &H3l9rh

In-vitro 0l 2|3t glucose % bile acid2| &= X|eiga}

Aol 457t FAJake WAL= glucose 2 bile acid
o ®35 NHshe 4HE ]8T Adiotomre F(1990)
o] wient B3 dgglo g z}z} o g3} o] 233}
et

Glucose &5 A JdadH= el glcosee F
Murg 292 FH4AT 2EA Ed F3H
gluicoses FA TS FAEA] RIGEE FA &g
glicose FEE HAsl] 2489t} Hol 32 em’, 2
o] 10 em®| F2I9h(Sigma D7884 : M.W. cut-off <1200)
£ 0.1% sodium azide £ s H2F A3}
Aok A 8% £4 SHAE dusp B £
FAa Wi Al® 02 g& ¥, d7)4l glucose 36
mgZ &3A1Z) 0.1% sodium azide &% 6 mIE ¥
o} wijEe] BMu 2 gdd] £ F 150 ml &
Fe] g7]¢ B2 1447 B FEAZeH, o] o
Hz2Te Afe AETHE Ast mRvE] Wge
2 AAElth 81 F8F 8719 0.1% sodium azide
£ 100 miE H7IIEoH, olF 37°CE: /A% 2
g gezoA 100 pmoE 2447+ B9 FHHAP S
AA BT dF AIZHB0E~24A7H ZHE o2 A9
A 1 m¥E HdA glucose FFE SFHHULH, &
F A EFHE oS Ao o3 Alatslsih

Glucose retardation index (%)
Total glucose diffused from sack containing fiber

Total glucose diffused from sack without fiber *100

=100—

o] w, glucose THS ABTS H(White®} Kennedy,
1981y Wl 338 F 0.1% sodium azide £
of A AE 2 HE glucose €Y 1 miol
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ABTS Al%f(glucose oxidase 60 mg, peroxidase 6 mg
9 ABTS 50 mg® 0.12M phosphate buffer &Y
250 mio &3 Z) 5 mE HIHE F, LA
30~4087F RS E, 450 nmol A e FFEE 23
3tk WHC

H, bile acid F5 ANAEAE glucosed] 799
M7, faldEel bile acid?t FAEE WAL
g £4ut PR AR 02 g2 ¥ 0.1% sodium
ande £9902 ZAE 005 M phosphate buffer(pH
70090 | LY 15 mmole taurocholic acid (Sigma T-
40098 =9 £9 6 mE Yol FMY & dw3]
FAUCH ©lE 150 ml &% 8719 ¥ 147 F
& FIAFeH, WxTe ASE AETHE A5
a7 2 AABIT 97190 0.1% sodium azide §
Hog ZAE 005 M phosphate buffer (pH 7.0)
100 mlE H7Hs ¥ 37°Ce] 252 4A 100 rpme
B2 ToAN7F B9 JEEgT JF AlzE 7 EeE 1 ml
g F 5t bile acid FFE AU, bile acid

Bile acid retardation index (%)

Total bile acid diffused from sack containing fiber
Total bile acid difused from sack without fiber

T AQ &3k o Aol o3 A

o] o, bile acid TS Boyd 59 WH1966) wh
2 2439}t & bile acid(Sigma B-8756) £ 1
mlol 70% H,S0, &% 5 mlE ¥ 5% Fo) 025%
furfural 9 1 miE 24zt F71sksdch 6087k W8t
o BEAo] HUZ wAg Fo HY F5
510 nmllA FF=E FQsATh
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F17te AolMwel By

2ol dfe dasigoz e Bl A3 FE7]
g 7% e Bolt). by 43l E B4 of
Uehfi= doldfe] ARizhe-e B4Y, W49, 4t
AAZE, H= Tl B9l 847t Ark(Ang, 1991).
AutF o2 Aol R F8 FHHEL sl A
gk, We] Ruel BA 7, A twiglyceride® RF
NAF} FEo| Y ALE AT YeuHIF
%, 1997), £3], 4F HAH9 & F55L H8H £
tERel $8 ARFAIAE EHAL ch(Schneeman,
1987).

w4 Cacao A8 % cacao F& 2loldf B2

£ A e, 2 AsE Fg 13 Zvh CBH,

WHC(g water retained/ g solid)

Fig. 1. Changes in the water holding capacity of cacao
subproducts and their dietary fibers.

CBH: Cacao bean husk, CB: Cacao bean, Winnowed: Win-
nowed sample, Reacted: Reacted sample, CM: Cacao mass,
CBH-F: Dietary fiber from CBH, CB-F: Dietary fiber from
from CB, CM-F; Dietary fiber from CM

CB ¥ CM Holdf9 By 7hzt 912, 920 %
3.52 g water retained/g solid®|{Th WHH, cacao husk
¢ cacao bean AHS] R|HE zh A|g9] Aoldf
Byl oF 1/2¢] EFEtEtATh Wt B4Ee g
Q] AL Holdfel ALR A=AV winnowing,
reaction % roasting®] 7HyA Bl wel BE4HE A
it AE HY UE ARdsll 97Es B

Holdfhe B4 A7 FAQ 48 b BES F
#5}=1(Cadden, 1987), MaComell 5(1974)& FE
F3Hgo] ol dfe 57, T, Y=Y " A
Al G ety FYH. F2 Aoldfe A
¥, 4=, pH ¥ o|&%5rt & a9le s BIEHY 9]
THEastwood, 1986). &P o] AF(1996)y H]A], 2t
Ael v, Wr|E, soy fiber Aol F9 BFHL
2.56~4.24 g water retained/g solid€}¥ 3}H, HYS
51997y BNE A4 & ul7ty] Holdfrt e
3§ wa} 3.60~42 g water retained/g solid®]
BrEE et ST T o 51996 E
A FARY AoldRut dat=r]e] wWet 7.39~7.80
g water retained/g solid® "% £viar BIEY w
214 CBHY CBY| B8 A|T4 zgle] oF gujw
o =& o ole ES Fshe WY =2 #@E %
= BEAL Byt a3y CB(30 meshE 7H3 CM
o] 2]o]4dH(100 mesh)x= 3.52 g water retained/g
solide] w9~ 2 & dehifiedl, ole FliHe
2 AA=ZZ 7 4R FAE 24100 meshyell 7112
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Fig. 2. Effect of pH on the water retention properties of
cacao and its subproducts.

202 uelt} Ang (191 ASZ 929 AL at
A7} FHEFE By e] Frtste df-Aoldl wet
4-100) 8 SR EXEET K, roastinge 2
Fgo| zhigt ZE Pe BESADS FE3 4
o) AH FEE9 H4F(340 g water retained/g solid)
o] A u[7} HolHdA{FEE] RFF(3.60 g water
retained/g solid)2.r} Thd: woldths 95 5(1997)
o] Ryel Z dAFIHTE 2y it oEE YRt
7|7} ZelRE BHZ o] F718t7] Wi YAz
7b ZelE4E BFYE F7H8IEE (Cadden, 1987), ©]
o 3k AEe] HaAs B oy HEZQA
U gavey] REyge By udEz o s By
& 2 Aoz 48 d=d, ol%= 2, Cacao 4
ol e S gladelyt AEEA ol Mie- =
eole B3 &2 HFEE Yehlo] old o
g 2E HES FeAo] e ZoE ALHIAL.
§HH, Fig. 2= pH 2~989oA cacao beand} cacao
bean husk®] B4#-& RARE ZA3jo|t}. 2t pHellA
cacao husk®} bean AFA|2] B8 7} X F52] o]y
F B oF 1pd EASIYY, BE ARAAM F
44 pHOlM H4Fo] thh YolAe ZFgoldort &
Aol WERRA] gttt et Ba4ge] Hae pH
Hrhe= winnowing, reaction % roasting®] 7Fg-A 2]
wE g AEe] Wzlel g Aeg AAEA

71712 A0lH7e ¥R

CBH, CB ¥ CM 2J°]4d-59] com oile] g 24
5L zA8 A3 Fg 33 Z2h

CBH, CB ¥ CM 2°|4df9 Ef%S 22 3.30,
372 2 2.34 g oil retatined/g solid®, B B

OHC(g oil retained/ g solid)
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Fig. 3. Changes in the oil holding capacity of cacao sub-
products and their dietary fibers.

o] 36.2~66.5% WA YHHFHo R R{FL KB
F8ol| sty Ao s ¥A yehie, o1 WYe
30~80%C] 22 (0]H$ 5, 1995), & AE A= oF
I Z HFAT E o] e EIHA A 4
ol df &ANY] EEF B4 UlF ol 5(1995)]
A, ZrAF o]9F199%6)°] vliA % =Az 8
2ol dfollA B& Azpelx Hdt Aol 2
1} Cacao 2ol 499 EH5Es) 259 B&L 9
152802, £ AEZ 020 e Ang (1991)9] 2
Feol ¢ 25858 Hurbe ul$ 29ron} CM 2jo)A
9 %= BEiaTol B4ge o 66.5% HojA
E3 7180 A EAste /MR E AT AL
L&A F2e| 7 ALoZ AztEn)

Hr &4

A4 2 A YHTE e Holdfe 433 g
B ATE HAFLEN UEES A3 054
9 Fpo) sl 9L Fed, 2% WEEe Hxe
ek G 2ol fe FR/ e oE AR &
#A) UrhEbihara®} Kiriyama, 1990). ©&H4 CBH
o} CBE2HE F&& £84 Hodf(1%n)d IA=E
243 HxAZ 2HsHed, 2 A= Fig 49
xdg=3 .

1%(wfv) CBH 2 CB 78/ 2]+ 849 A
¥ 1363 2 1.339 mPa - S A, 0.1% pectin 2
guar gume AP A$E= o 1.591(1.902~2.097
mPa+ S) & 2ul(3.808~3.858 mPa - $)2] ¥ ALE
Jehiey dAxe Asaae JeplA st

3HH, HFA(0.1% pectin 2 guar gum) 439
1% 844 Aol 7t dedd) gl dd=
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Fig. 4. Effect of 0.1% cacao soluble dietary fiber on the
viscosity of 0.1%pectin and guar gum solutions.
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Fig. 5. Apparent viscosity of 1% and 2% cacao insoluble
dietary fiber suspensions containing 0.1% pectin and
guar gum solutions.
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AR H=E A3 AFoM= Fig. 5404 B vis
7Zol, 0.1% pectin ¥ guar gum®] H=E Z+7t 1.57
g 316 mpa - SE, EAF A=AZ 73 Aoet F
A 3tgh. 0.1% pectind oA 1% CBH ¥ CB
2ol o] AEE 447 E 397 mPa-S ®MH, 0.1%
guar gum&HAolA el 1% CBH ¥ CB 4o)4d#< &
T 822 % 748 mPa- SE, CBHE 2]o]4#7} CB
Aol dfrr) thh & ARE JeRIUY, & 84
Holdfrrt w2 Ax EAL Btk 284 01%
guar gum&3¢] 2% CBH ¥ CBolAE 50 rpmoilA
o] Axr} Hxghel Z+z; 21,76 & 17.01 mPa - S°|%)
t}. o] 2% CBH % CB #loldfe] ZRHERS 1%
o] AS-Roh Zbzt of 27 9 23849 AT E Yeho
T Zvl) & tad JE A5 EAE UepE B
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Fig. 6. Glucose movement across dialysis bag in the
presence of insoluble dietary fiber (A) and soluble dietary
fiber (B) separated from cacao.

Ak 28y o] &L 60 pmolA e B cellulosed]
et BE gheF 5Btk AtchAng, 1991).

Glucose2| &=+ X¢igot

In Vitrodoll 913 2o]d#9] glucose F AD &
FE gotrr] §5te] EMuhE ol&3le EMEe
glicose?] 4 8A|7F B9 AHA|Heg 2Hsew, 1
AHNE glucose F3&(%)e] AAHEZA Fig. 6o Y}
ER AT

BEA AHoldf H7HE9 FS(Fig 6A), 279
glucose &L T 7] 2A7o) FH3] Frlete
60%01 B3, 4AZF Fol 80%0N EE35 L, o
X Al Frbete 8AIZE & 90%E Ulehiiio)
Cacao 28 248 B84 2oldfe HrbraA= Al
B7re] & Aol glo] Y=t} vld AFe veh)



156

RINETS

A 5dE A 3% 20014 89)

Table 1. Retarding effects of dietary fibers from cacao on glucose movement

Dialysis for 30 min Dialysis for 60 min Dialysis for 120 min
1 Glucose in Glucose in Glucose in
Samples dialyzate GI(;I:)IZ) dialyzate G(]%lil dialyzate G(%;I
(mg/dl) (mg/dl) (mg/dl)
Control 9.95+120” 0 14.00+0.98 0 21.95+0.35 0
IDF
CBH 7.10+047 28.64 10.64 +0.80 24.00 18.261+1.26 16.81
CBH-R 8231048 17.29 11.41£0.86 18.50 18.05+0.24 17.77
CB 8.601+0.84 13.57 1043+0.38 25.50 17.69+0.10 19.41
CM 8.07+0.21 18.89 10.58 £0.29 24.44 18.22+0.14 16.99
SDF
CBH 7.73+0.33 22.31 11.62£0.19 17.00 19.78£1.03 9.89
CBH-R 7.33+0.25 26.33 10.03£0.35 28.36 17.40+0.87 20.73
CB 7.60£0.95 23.62 10.90£0.64 22.14 1420032 35.31
CM 8.16+0.10 17.99 11.99+0.53 14.36 19.67+0.98 10.39

"See the legend of Fig. 1.
“Glucose dialysis retardation index
“Mean=S.D.

Ko} 7k th-gAIZol A R TFRY glucosed] FiHg
o] Yol 4NZEE 60~80%, 827 Tl 80~100
%2 ZAEHTE T 584 Holds Artre A%
(Fig. 6BPIME B84 2o|dfs} wizrixe] AgE
Hyou 84 Aoldfoire Holdfdel ust
& zo|E Bgon, glucosed] FALE tiHHoz
ol wgtth webd Cacao H-3 Ao]dH+= glucose
235 AdAEe ¢ 5 =, o= Schneeman
(1987)0ll J3hA o] df7F 2 FEHl glucosed 7t
Fo] T+ H I (entrapping effect)ol] 71213},

M, £ Z7]9] glucose retardation index (%)=
glucose?] F A EHE BADsh= AFE o]&H
B2 %7 30, 60 B 12080142 glucose T4 Al
AFE FI9oH, 2 A Table 13 7} FollA
RBE e} o), B84 2oldfe] A, B4 30~120
¥ A3, glucose FF AAATE CBH 2864~
16.81%, CB 13.57~25.50%, CM 18.89~24.44% %
CBH-R 17.29~18.50%Z., 30%-3 CBH(28.64%)2 &+
QR 7P AT v, 284 o)t
73-%-0ll&= CBH 22.31~9.89%, CB 23.62~35.31%, CM
17.99~1039% % CBH-R 26.33~2836%%, 60&%
CBHR (28.36%)9] &7t 7Hd A vhebstnh 28
U B84 84 HoldRe £ Aol it

CBS} CBHRAAME 487904 glucose &+ A
g7t EolA dubd B AT F dAH o
WAooz Holdfe Al7kel Aol Wa) nio)

S7VetaL, gel +RE FAEst B4 Wse §A
gluicose® 7FrE EFE JYEhlEg FAdol F2 ¢

24 Holdfe Ao 1 a37t B4 vehte wl
W, B84 Heldfe vl Ueue Aoz deA|
3 9dthJohnson®} Gee, 1981; Adiotomre %, 1990;
o] A& oMz, 1996; ZElSF 5, 1997).

Z22u} CBHSF CMeIME B84 Aoldfe glucose
FrAAA 7L ol Wubd A diked, ole
AlE BAd 79lshs ZAoE Az eH, £3]) CBH-
RS CBHY ogre &2, 183 CME CBY Hhg
g 22 dojxmz, Szt Al s
M= glicose FTALAI7E EHAE A8 Aokt
At Glucose F5 A Bde 4old R &5/, 4
oldfel AR Z7], B Ee HAZY seRe] A
To| wie} o o] gt FF AAEFAE FA
FEE vxE Aoz YBRX UriJohnsons} Gee,
1981; o143 o)A, 1996, ZAEF 5, 1997).

A, AL 2o)HdEF T8 AoldR alginic
acid, guar gum, CM-cellulose & citrus pectin®] £
30% A4 glucose FF AAATE &F 30% FFol
22, cacao T F8A HoldfE ol Hue ¢
4 S9kth(Stevenson, 1994). 22t B84 4eold®
9] ZA$E NHE o-cellulosed] 10.5%9 BT o,
cacao 2 B84 2Jo]dF(CBH-R)® glucose F5A
A EI= 2836%F WE & A0E B 4 kel
A3 ol Az, 1996).
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Fig. 7. Bile acid movement across dialysis bag in the pre-
sence of insoluble dietary fiber (A) and soluble dietary
fiber (B) separated from cacao.

Bile acid?| &+ X St

In VirroHoll 93 4ojdH9] bile acid F4 49 &
FE Yolrry] H3td FHGE T RHHe
taurocholic acid®] F& 72417 S AAHoE 24
o ZAVS A= Fg 73 2t

Taurocholic acid®] F3-&2 Z7| SAIWIA 24 &
7RIt o)F 72AZER] MAE F71ste] T2A|7bl
A9 100%7HA FHetdct. ol# et A3 glucosest
a7t o, glucosed] 73F-HT= H|WA A
8] o]olHedl, ole bile acid® ExE(538)0]
glucose] E-AF(180)E T =7] w&EQ) Ro2 AZ}s
Athol A<t oA, 1996). Aol AdF A7Fre A¢
B 584 2 E8A ANE BEF 7 9esie A7
A taurocholic acid®] FHE A GAZLH, HolH+
9] zlolE Jeh)AT) Bile acid®] FF AQEAE

B} 83 Yolnr] A8k glucosedl X 9} whkrhA)
Z bile acid % JAIR 4 (bile acid retardation index,
%)% T3IRem, 1 A3E Table 29| VeERUTEH

B4 1~4A|7H A ZH A 8.9 bile acid YA A 5=
11.11~6591%2 W& B4 #Helded, glucose F5
AAgoh= €8], CBHE A2d YA A8 m%
7} N7V Wt bile acid JAXFE 27151 E
A& By B4 247 39 bile acid HAAFE B
W, 284 Hold&e 3¢, CBH 3538%, CBH-R
32.43%, CB 34.62% %L CM 33.8582 A9} H|&31y
ok 9, 84 Aoldfe] A%ol= CBH 60.00%,
CBHR 6243%, CB 2923% ¥ CM 5692%Z, CB
E AQdg YR A8 BE B84 2oldfe 2u)
o 7h7he & el ole AlHE HoldfE &
44 Aol 4K bile acid FF JAALF7} citrus
pectin 30.4%, guar gum 22.3%, alginic acid 17.0%
4 apple pectin 134%%-& L&A CIHE&T oM,
1996), Cacao 2 T84 2o)d{e A4 < 60%}
= bile caid JAAFHL v)F F& ASE, bile
acid 5 AAEHA7} vf$ Holdg HojFe ZAo]
o} T3 AlEE B84 ol dh9 o-cellulose] bile
acid FF dAXFLE 89%Y Eo| B2 (0] %T} o] A
#, 1996), Cacao fre] E-84 4J°)4d5<) bile acid o
Al Ak eF 33%)% ¥2A 2L oz B 4 g
o olA&3 oM (1996)0 2EHH A F A2 RE
a2 Aol dH9] bile acid FF IAANGTE BRI, ¥
g 2 AAY 7S 20~30% WejolL, F& 15.1%, B)
F9l ¥E= 10%5=0T}

B, 84 Holdfie Aol & Wk, B84 4
ol dfv S840 sl Hxr) domz BeA 4
ol dfroll sl 84 HoldfolM 1 AUt EA
ebd 2E HAH A F¥EHeE Res B
Story (1985)= A9 Holdfie Bl 7 F5E
AAAA EF AeAXNE ZaADE o), bile
acidele] Agol ols) #2] JElY bile acid FFS 7
AAA AFrEHe FFNY fdFo wWilg F4) 5
B2 FFo g AutAlel G8E miA cholesterol
B4E AT skt

2 o

Cacao 32l o149 inviro T=F 2 SE4 F
F A9 ZAE XIS B4y, BeY 2 JE B4
%‘9’] g?‘i E‘){,‘% }-/\]'3]'%1, 0]-%":"] Cacao beang]
o] foll 3t olE E4¢ L-BTC 7Hd] &3
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Table 2. Retarding effects of dietary fibers from cacao on bile acid movement

Dialysis for 1 hour Dialysis for 2 hour Dialysis for 4 hour
s’ Bewen g Bl oy PR aou
(mmol/L) (%) (mmol/L) (%) (mmol/L) (%)
Control 0.126 £0.018" 0 0.260£0.016 0 0.352£0.019 0
IDF
CBH 0.078 +£0.013 38.10 0.168 £0.020 35.38 0.296+0.022 1591
CBH-R 0.071 £0.020 1.29 0.171+£0.015 3243 0.2141+0.012 44.24
CB 0.112+0.002 11.11 0.170£0.010 34.62 0.236+0.004 3295
CcM 0.084 £0.028 33.33 0.172£0.008 33.85 0.198 +0.024 43.75
SDF
CBH 0.064 +0.012 49.20 0.104£0.024 60.00 0.120+£0.014 65.91
CBH-S 0.725+0.018 50.26 0.121 £0.003 62.43 0.13410.016 66.31
CB 0.110£0.006 12.70 0.184+0.004 29.23 0.2524+0.028 2841
CcM 0.0660.010 47.62 0.112+0.008 56.92 0.150£0.010 57.39
UMeandS.D.
"See the legend of Fig. 1.
Bile acid dialysis retardation index
2 ZAMSI¥ T CBH(cacao bean husk)®} CB(raw =2 Ll

cacao bean)?] Jo)dfol] gt BH4He 7zt 912 W
9.20 g water retained/g solid, Ef3& 7z} 330 ¥
372 g oil retained/g solidZ, CBH 4]o]df-2] B+:8
o] mj% w2 EA& EAUth. CBH ¥ CBY E49
2 H5{482 LBTC ¥4¢ winnowing®|U} reaction
Aol fJsie & %L A %O roasting A
d2 F43%) Z4asn. 1%wh) CBH ¥ CB %
A Holdf #8999 H=w 1363 H 1.339 mPa-S
°|911, 0.1% pectin ¥ guar gum®] F7IE <k 1.5~2
o] Fix 45 Btk 0.1% pectin @ guar gum
fdzo] 19 B84 Holdf H7F FEA] FEe
Y T F84 HodFET ¥ Fx SAS
BYth F, Cacao ## #o)dfe FHLE o)&¢
in-vitro glicose 2 bile acid FF A4 AgAA vz
2 2% glucose ¥ bile acid®] FFAE EHE B
e, CBH-R(CBH ol&& F&9 IHE) >CB>
CBH>CM(cacao mass) ¥ CBH>CB>CM>CBH-R¢
wo g zhzk WA Ak 53, B84 2o
Afe e HoldfErt 848 B &2 glucose ¥
bile acid®] F+AE EHAE e
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