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Extraction and in Vitro Adsorption Properties of Dietary Fiber from
Phyllanthus emblica Linn. Pomace
WU Jing', LIU Zuozuo', WU Jie’, LUO Qiujun', JIANG Yan""

(1.School of Public Health, Dali University, Dali 671000, China;
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Abstract: An investigation was carried out to optimize the extraction process of dietary fiber from Phyllanthus emblica
Linn. pomace, and the physicochemical properties and in vitro adsorption capacity of Phyllanthus emblica Linn. pomace,
total dietary fiber (TDF), insoluble dietary fiber (IDF), and soluble dietary fiber (SDF) were investigated. The results
showed that the optimal extraction process using alkali method was: Concentration of NaOH 8 g/L, material-to-liquid ratio
of 1:35 (gimL), treatment at 70 °C for 40 min, and the yield of IDF and SDF were 61.72%+0.04% and 17.57%+0.03%,
respectively. Phyllanthus emblica Linn. pomace and its dietary fiber both had good hydration properties and oil-holding
capacity. TDF had the lowest water holding and the highest swelling capacity significantly different from Phyllanthus
emblica Linn. pomace, SDF and IDF (P<0.05). SDF had lowly capacity to oil-holding, swelling and fat, however under
simulated stomach (pH2) which had the higher adsorption capacity for cholesterol and NO," than Phyllanthus emblica Linn.
pomace, TDF and IDF (P<0.05). The adsorption capacity of Phyllanthus emblica Linn. pomace and its dietary fiber on
cholesterol and NO,™ was related with pH in vitro. The cholesterol adsorption capacity of TDF and SDF were higher under

simulating stomach pH, while the adsorption capacity of Phyllanthus emblica Linn. pomace and IDF on cholesterol were
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higher under simulating small intestine. The Phyllanthus emblica Linn. pomace and its dietary fiber had higher adsorption

capacity on NO, under stomach pH than simulated small intestinal pH. This paper studied the extraction and properties of

dietary fiber from Phyllanthus emblica Linn. pomace, which could provide some theoretical reference for its application in

health food.
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TFIRERE T ZME X, i EEl, 1
WA E Ry —Fh B 2L A 245 B RO UR, A &1
EICERP SR 4R 2R | SRR 2 2SI
B2 PRI o7 2R I RO HLA R s fb .
PEPLAE . WEIEA L. ORI SRR 2GR E S

TELAONE 760 T B v 25 7 AR R i D T 57
W)L . O A B O I AT gk, B %
AP L% P 1 e e . B8 hI Az 1 PR RRE X 2R LS| TR
ZE e AL | TR AR SEThRk . i RS
LR P AR « B BRERY FEE I il i E M A E
P4 R IR = — T P Jeadie A TE isA FailE F

(SR S Bl ha S B N e s S S E R e
TR HR LT BRI KSR I B 2T 4R ), D B B
WSS I B 2T 4, o A SR 2 i BT 2
IRFREG 2 B 1 B AT 4k A B BURIMA S Mgz B
PRIFSRT A5 TR BN SR R B 2T Ak i SR O %
FAAH N B RE AT i A WL AHRE, ICASF S0 AL
MRS L7 v B UG S 2T 4E, UL IREUT 22, s &
LY ERAAE BT R AAS M BFHAERE, A SR I
LT AR AR 5 RN B 7 45U 0 FH AP S LRl AR
AR
1 MRlEREE
1.1 MRS

FEEIRE = RS R AAMRBHE A BR A
PRAEL, TS SRR LR o OB B T RO SR v
F 60 C R HEFE T HET, Bt 60 H A5 A

i SR, B A A s TE s v o (2l =

99%) . R . 95% L BE. EAEALEN . LR . BRERET .
WP . TR . WEIR . SANIREN . X2 IR . EhRZs
Ny (O > S B VT T E ) A LW g N 2y = o PR T
=i a-TEMF(2000 U/g) | BCHEER (T (200 U/mg) |
BEALNE(10 77 U/mL) . £F4EZ0E(1 7 Ulg) e
A, RIS A HEARAT BRA ]

CPA324S R  FEEZERIZH; TG16-WS
BRI ELOHL iR CHEISA R AR EDILS T
WA 7E[E BNDER 2375 8400 14> 5 Zhl L E A
A EEAEHTA A Te Fritka Lo n] Wasr-603E
it dbatETE A BR T2 F] ;s Phoenix %
RALFRSGE 5 CEM A H] .

1.2 ZWHE
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GB 5009.3-2016 £ 7K 43I e, SR FH B H2 T8
BTN E s T E BRAYPIAE : GB 5009.5-2016 &+
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a. TR AR B 1.00 g VEAHE R v #22 1:15
(g:mL)EBREELINA 2% HCI %%, 70 °C 7Kf# 60 min!'!!,

b. B PR HC: B 1.00 g VE ML HE Sk 2 1:25
(g:mL) B LA A 8 g/L NaOH ¥, 40 °C 7K figt
60 min!'",

c. LF4EE B L L 1.00 g AR SR 42 1:30
(g:mL)RHE LN A pH7.0 BEEZER, ITA 2.0% BILT
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K
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HeFE R 6. 7. 8.9, 10 g/L X} IDF #l1 SDF 15315
Wi, 7E NaOH ¥ 8 g/L. FEHUITE] 60 min FiIHt B
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Table 1 Level of factors for orthogonal test
AT ANaOHWefE  BRWELL  CHHRUMIE D IR
(g/L) (g:mL) (min) (cc)
1 7 1:25 40 60
2 8 1:30 60 70
3 9 1:35 80 80
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# FHE 1 h, LA 3000 r/min F95% 3B .0y 20 min, 25
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Fedni B 2R, R e 400 i S i g, RS
W, Wl E=(W,—W,)/W .
1.2.4.5 XPIHEEEAEMAER  ARYE GB/T 5009.128-
2016 £ ik IH FEEE I e (L fegss) 22 il IE S EEbR v
RHZEH:. Y=3.478x—0.0216, R>=0.9948,

Rz 25 SR P I 5 = 7 G2 X B B T 9 i 280
IKFGRE, FeAT LI 43 EL 0.50 g I R i
K HEEA4E(TDF ., IDF #1 SDF)F 250 mL RI4HENE
JEH, A 20 mL Rl R Bk, S 504k, IR W B
R ZR pH AL BRES (pH2) FI/ Mz #F85 (pH7), 37 °C
TEIR KSR N 2 hy, AW 2 L 7847, 138,
B 1 mL 38, S BRI ZIk £ D 560 nm &b Lk
03] JIHE [T e 00 X (4) 3 A IE T s i i B o

A —A,

JIEL [ 7 ) B PR R (mg /@) = 0

i A U AT AR B R T IR TR A, me; A,
S B T R i AR TS i, mgs MORAE BT, g
1.2.4.6 XHIAHERERHMEN  ARYE GB 5009.33-
2016 &b A PR ER AR IR ER AU 2 S CRE R 2
il NO, frifE 28 4 : y=0.0548x—0.0003, R*=0.9996 .

I 24 SR R I S = 4353 L 0.50 g VELAOYE SR s M
H G & 474 (TDF. IDF 1 SDF)F 250 mL — i
o, VR ZR pH AL BB (pH2) A/ NZEREE
(pH7), pH2 M & h il A ¥ 28 100 pg/mL 19
NO, , pH7 IR R PN A ML 50 ng/mL 4 NO, ™,
F 37 CEEKEER PN 2 h )5, 480 1 mL FERE,
FARMERRZR AU A RIS 538 nm AR RE NO, BYHk
B, #e(5) 1 NO, M.
A -A,
M

K A, BT NO, & &, pg; A, HHHE
NO, & &L, pg; M PR E L, g.
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B FH P B {EbR 22 RN, 2R Origin 2017
BEATEFE AL 31, ] SPSS25.0 #E4T W 244, LA
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VELAMOAYE SR 78 1 2 B A A (3R 2) G B AF 4k
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Table 2 Basic components of Phyllanthus emblica Linn. pomace

Mo Ko lil5ili] EHEIN WAy TDF IDF SDF
(/100 g) 4.84+0.06 0.79+0.11 3.95+0.14 1.25+0.07 76.60+0.88 64.88+0.54 11.72+0.06
EUCHS S vh SDF 19 o v, ELAE K 2155 W e A 0
EELFENYZR (SDF = 10%)1"), AT LAVE—FhPLs i - " 118
IEETLFLERN A . DE 5520 12520 A5 A 1 1 o e = e
LA REE (AR ST R, 1T TR | JAY TR IR | ol o e & dn s
EGHF P R 36 i TR, ot = Jl0 %
22 S RER AT AR 59T I L
H [ 1 AT, B R BUITR (09 IDF Fl SDF 547 551 —onSDE 1y
S 2RI | VU P B 1 B A7 i 0 5 S P b
6 7 8 9 10

(P<0.05), 3% 2 & 2y O W% A6 9k fi: 43 25 1l 45 IDF #
SDF 1 [F]Fst, 38 GEZK fif S s oo (9 48 U5 . e Ak g I,
MRS = 4l 3 R B 4T 402, s s &4 4 A i
YiREry E R ZFE J& SDF 1Y 5 EbBY, e ise Buasiyds $2 B
TEABORE SRV I £ AEASGHE— 25 R o

80

70F 4 2 =
S ool [_]IDF
ﬁ s0L SDF
Z ol
230+
< F
AN 20 A

10 L ? B B B

Bk AMERERE O RRIE SEEARE
RO

1 NIRRT T 0O SR A £ 415 3R A5 )
Fig.1 Effects of different extraction methods on the dietary
fiber yield of Phyllanthus emblica Linn. pomace
T B R [ R /NG B 7R 44 A B A 22 53 135 (P<0.05),

&l 3~&] 4 [

2.3 EMMERIEERTHERIEHRL

2.3.1 FRPHIERSLOLE

2.3.1.1 NaOH ¥#JF & 2A W], SDF 53Rkl
NaOH ¥ JE {38 N4 I, IDF A48 I 52 ek /),
TE NaOH ¥k &l 8g/L 5}, SDF B8 R F I, M
18.2%; 24 NaOH ¥ J& K+ 9 g/L B, IDF F11 SDF ¥
1FRHRFA T AR . R Tl s B s R 8
R SR AR AN 58 4, 171 [ 25 BBV TR BE B 3 in, IDF
Hh e 2F i 2B 5 K A, {145 3%8 45 IDF [n] SDF %% 14k,
SDF M43 0. MR e B2 i it — 2 7K BB,
JE B A L os it — 243 2B e/ N A b, SR
IDF Fll SDF A7 3R BEAIL,

2.3.1.2 kBl bk B IR 2B ATAL, fEBNR L 1015
(g:mL) % 1:25(g:mL) Z [E]AF, SDF 1S REHE 7
FoIe A I R, 1 IDF A9 A5 3R D052 70k 5
TERNE LY 1:30(g:mL) E 1:35(g:mL) 2 [d], SDF
I IDF FA553845 P in, >4 SO A Z= T A2 e R d i)

NaOH¥EJ¥ (g/L)

B
75 <20
3 /ﬁ\i/ﬁ 118
0 B_—F 16
S T \\\! 114 3
;\165 = e = 112 ;:
é‘i - ] 10 E@—?
= 60 - 18 E
a8 | —=—IDF 1. 2
55l —o— SDF _ 4
- J2
50 1 1 1 1 1 ] 0
1:15 1:20 1:25 1:30 1:35
B L (g:mL)
75 120
= 418
0F 5 - J16
~ o Ju o
N 1 X
65 m J12 &
5 iR gy
[ B
= 60 18 5
= —=—IDF {6 @
55+ —o—SDF 44
- q2
50 1 1 1 1 1 1 0
40 60 80 100 120
Ht I (min)
75 - 20
418
70 - EE— 16
Sl 5" EENS
;,; SF ' w a 12 ;t
w [ e 110
& 60 - —& 18 &
a 16 2
55 bRy
-o—SDF ]
- 12
50 1 1 1 1 1 ] 0
40 50 60 70 80
R (°C)

Bl 2 ASJR] RN &4 IDF il SDF 45538 14 5
Fig.2 Effects of different reaction conditions on IDF and SDF
yield of Phyllanthus emblica Linn. pomace
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2.3.1.3 HEHUEIE]  HHE 2C A1, B SR BT TE] 9
4N, SDF m445 32 5e 1 N J5 vk b, IDF 1945 352 56 I
/N, S TOFS% ., 7E 60 min B, SDF 5383k F| f K,
S 17.31%; 24$2 BT A 5T 80 min A, SDF F1 IDF
IS FRERA TS . I ae Tal L B, SR K AN
Ft.55, SDF 1975 32315 S0l B Al < i, SR e
Z4ff, IDF WP eFge R ML 4 R S LR RIE KR, S
F{ SDF F1 IDF $EHBCRFEL

2.3.1.4 IBURE HIE 2D nJ 4, FERBUREA
WiFt =, SDF P15 3R e/ NG 3, IDF 9153 S
S koL, M EEEGE T 60 °C B, IDF A5 3RAN
WIKEAIS, 1T SDF BUAS R AW . Bl iR it vy,
M SR s o ) BB T . (0 3R A5 43 7K R 58 4, 85
IDF [f] SDF %4k, {4 SDF 15314 i, IDF #1445 HL
SRR,

2.3.2  TEUHIONE S S B LT dE SR IO 3200 Ak A B iF it
5 HEE 3 AN, sEmEAE S SDF HRICRAS
2 FRIT)T: BHAR lb>NaOH ¥ 55> 40 Bl i B> 4b Bt
1) 5 B T Tl 8% TR AORE SR v T £ 47 4 0 B A 5 R
A,BLC,D,, {H AR [E] X TELAOAYT S 7 1) i B i)
K, B NPEHEHR], SDF Mt $E R i 2 4 va, ik
A (] 3568 40 mine 2551, By $ HOTEU AN SR 785
B FAE 4 . NaOH ¥R 8 /L, B 1L
M 1:35,70 °C 4LFE 40 min, FEIL T 25 F#FT 3 IRE
M 5 E T L 56, IDF 19 15 %R h 61.72%+0.04%,
SDF 153k 17.57%+0.03%, TEiE6 70 Bl Py 21 30
FLAT, DA s fd: T2 nT A7, G55 T 4E, B T IEA
e S LT 4R R

*3IEIKEEI R

Table 3  Analysis of orthogonal test results

F#E
o SDFf&%
TS ANaOHVKEE BRI CHURMIE DEIGRE (o)
(g/L) (g:mL) (min) (°c)
1 7 1:25 40 60 14.38
2 7 1:30 60 70 15.71
3 7 1:35 80 80 17.08
4 8 1:25 60 80 14.85
5 8 1:30 80 60 15.00
6 8 1:35 40 70 17.57
7 9 1:25 80 70 14.16
8 9 1:30 40 80 14.89
9 9 1:35 60 60 16.61
k, 15.72 14.46 15.61 15.33
k, 15.81 15.20 15.72 15.81
ks 15.22 17.09 15.41 15.61
R 0.59 2.63 0.31 0.48
RIART A, B; C, D,
SEMRIRT B>A>D>C

2.4 EEHIREREERAYERIKICEERIRR
ARACAEPE AT g Al R e 2T 4k 2R BRI RERY
HEHEAR, KB s, YRR R e aT 4R R HEH

PSSR ARRRR | SR e . bR, (Bl B A
WRERGE ST, ARTF B I B gs i i 2 A2, i
2% 4 AT A0, TDF YRR 7 5%, 5EMA R | IDF
1 SDF A1 ik 2514 25 5 (P<0.05) . SDF it ;1
iR, AR T 138 . IDF #I1 SDF i
M J1 5%, TDF B BEIK 71 5 55 (P<0.05) o VR
# . TDF A1 IDF fy4pii 1350 @ T2 G B s S48
R LT 4E(2.89 g/g) P, IHAMI SR SDF 1+Rih
ETEFERE: SDF(0.88 g/g)P, A -t SDF [
FK AR TR SDF(2.12. 1.68 g/g)P;
TELAORE SRS R HL I B 47 4 15 FLAG 3 - g AR ARt
Frih 71, BEEE A rA N S5 M AT S B3R KO, K%
AR VAR R 7K, SER B HEZS, 7 AR IRk, T
7 Rt s 20 v 1 o B HE B RSN, s iE )
RE. ARG,

K4 TR R RO 2T 4 K AR P AR
Table 4 Hydration properties and oil-holding capacity of
Phyllanthus emblica Linn. pomace and its dietary fiber

il Kk 1(g/g) Fim S (g/g) fiZhk 71 (mL/g)
TELRORE SR 5.08+0.11° 3.86+0.04° 3.63+0.05°
TDF 4.24+0.05" 3.33+0.15® 5.38+0.02°
IDF 4.85+0.20° 3.29+0.30® 2.88+0.04°
SDF 4.97+0.10° 2.77+0.33° 2.88+0.04°

TE: W — S A Al 5 BERR 22 5 .35 (P<0.05) 5 351 .

2.5 EMBIRIEREER TR IARIMEMERE
2.5.1 VEHNEIAR I N LG B LT AE X T RIS DT PR FAS
TR TR BT BERE R AL 22 S UL
HERY LB AR N, T AEd TP AR T B9 & LE B
2% 5 ]I, ORI I X AR AN 5 R AN AN TR AN T
PRI FFHRE J1 B8R T TDF | IDF il SDF, {H5 TDF,
IDF 2 [A] AT s 35 P 25 57 (P<0.05) , M SR it
IDF X VR0 15 75 PR ATAN T RIS 5 1R F) I o E 0 145
FHi G L 4EH IDF(1.75. 1.27 g/g)B%, SDF X

5 FUIT T T L R0 8 P P2 4 VA R 49 A T TR RSOASE SR v
TDF Fil IDF, {H & T PU A B2 SDF X AR IR
FUANHL R DT IR e B RE 77 (1,55, 1.29 g/g)P, 45
SRV IO SR s S R Er 2T xS g i B — 2 1y
MR BE ST, AT LAV DA LA R T B s, TSI HE R, K3
ARG 1Y) RS LA

5 TR LG LT AE X AR DT IR A
AN VAR 7 P K A
Table 5 Adsorption capacity of saturated fatty acids and

unsaturated fatty acids of Phyllanthus emblica Linn.
pomace and its dietary fiber

FE A FEA AR TDF IDF SDF
TR TR (2/g)  3.68+0.17° 3.13£0.14* 3.19+0.25% 2.38+0.29"
A FAR TR W B (2/g) 3.8620.04" 3.33+0.15% 3.29+0.30% 2.77+0.33°

2.5.2 DAUHSONE SR it I LR 2T A X TR [ P g g A
M AR Zagm s, it 2 aiH
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[E 55 1 PR e SR 455, TR R B e dE
AR EI S, AE A RE_ LIRS ko RERE L . R
i 3 W B AR PR i A TR IR AL, REEAIG
B H AR PR A S, WA I 3 A4 P9 1 B 6T 1, A
S REATC AR LT I o Il st g 75 130

FHIE 3 7T, £E pH2 (BEHUE M358 19454 1, SDF
o) I [ P ) R B 8 0 0 3 v T LY SR i . TDF A
IDF(P<0.05) . 7£ pH7 (B NGIREE) AT, 1
ORGSR v X AR 3] 2 %) 1A BF R /7 5 25 55 T SDF . TDF
1 IDF( P<0.05) . SDF #ll TDF 7£ pH2( Bl B ¥
35 M 4544 X AEL R st g 2 B v 1 pH 7 (REHEL/ N 21
), nIBe 2 T SDF Fdl s iias S 44 pH
KA ES P, AT 520 SDF A1 TDF %o IH [#] A5t 14 1%
Bido T YRERAEDS (ORF SR AE SR AR B, TR B AT 4E BB AE
BfF AR [T, BT LA S8 REEARR v HP A [ B ) o, D)
JC MBI A R IR ALAE

8_
w7k R
26l 7 pH7
R S5
R
2 3r
F& r C C
H 2
2. b P
i 117
0

HMHE R TDF SDF IDF

E

P 3 ECRIRE SR S O 2l L et i A i
Fig.3 Adsorption capacity of Phyllanthus emblica Linn.
pomace and its dietary fiber on cholesterol

2.5.3 R MG AR 4EXT NO, R B
TEBBRAVERT, SEANIRER 588 U o= —

RV I A I Ai P, SV A e HLA s B SO VR,

oA . B TP S0,

FHIE 4 AT, A8 pH2 CBLDL I M) 50 1, 2%
FEFXTF NO, P I5ERF pH7 (B NZHIRER) , 1
RS BT LF 4EXT NO, M 2R AEAEH#F. ME 2
8] a4 22 5T e HH T DF Fh B2 s [ ), ik ed

[ [ ]pH2 [ZZApH7
200 | _a_ b
) b b —
on
=
R 150 |
&
=
=100 |- B A AB AB
> A | B b #
7 o
50L <A
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R
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Fig.4 Adsorption capacity of Phyllanthus emblicalinn.
pomace and its dietary fibers on NO,"

X MPAH S EAT BRI SR, (AR Mz PR,
T pH MTHE LB ERIR [ iR A AR 2, IS
2T A 1w U L A 2 R, ANTTTHESRR NO, -, 20 e fiy &4
SRET, FE pH2 FUEMER, SDF X NO, B [6E J1d
iR, 35 197.82 pg/g; AR . TDF Fl IDF Xt NO,~
(T BTG i 2P 22 53 (P>0.05) o 78 pH7 (BN
MBS 2514, TDFE., SDF #1 IDF X NO, [ fE
JIJHEIT, FEAYE SR I 0O W B RE ) B /N (P<0.05) o TE
pH2 Fll pH7 W 4514 T, BT & SDF %} NO, ¥
WRHEES T T EARHAR SDF(23.41 ., 21.73 mg/kg)P®;
FEHERE AR M IDF X NO, ™ i W B 448G T SRR K K HE
IDF(348.5. 346.96 pg/g)™. 1t il 0, JECAHE i
P G B 2T HERe A 08 WABFRERTE B T it 53, K%
ARSPAFRER T A AT A3
3 F5rhe
AT 8 3 B MO 2% 1) 356 RS o s SRy e -
BTk, It B RS IR S IS e
iy 72 B AP A B P WA NaOH ¥ i
b 8 g/L, Bk b~ 1:35(g:mL), 70 °C 4bFHE 40 min,
TEIESA T IDF Fl SDF B350 61.72%+0.04%
17.57%+0.03%; TELHIUYE A 1 N FLJRE £ 2T 4 X Rl g
JUTERAFNA AN R T PR AR IRAT — 3 BB RE 0, mlya/ b
HUAXTIRE B T AR W, TOBAEIE . AR R s
HRGEr 2T e i TEAAEL S PRI A N IR R 25 T
X LT P P4y A R B 0 A P 2 530, AU SR SDF 7E
FRAEL PR A0 S5 T X IE T BseAT B i e S BE T 1, 1
A T Er 2T 2k X0 BH [ s a0 W B 5 pH AT OG0 PUASRE A
TEASL B PR Y2514 T X NO, A BRH# R TR/
IRt RIBE R LTHEXT NO, ISR A 78 B 3R
r, 5 REAEALAEN (YRGS 2
25 b, TN SR e LR B 2T 4 A B r KAk
AR, BEASAT RUSEARAI AT B D7 A WA AT i
YR I s Y 5, SRRV NO, 78 H ANz g
G, Ut A A T B 2T 4 m] DA LB i &
2T A b 750, TR AL FE | AR LA 9500 181k
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