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W EALGERRTIHRRERER % (Dietary fiber, DF) M A MHBLE (Acrylamide, AA) #9%"h H & f= R
WAL, FEA RS RARER o) A FAER D RS DF AR AA SE#T IS, XA, BEIHKRR
b DF F/mE3ghe, B HER, AMETREIE K, MA AAKE. RRBE. K7 pH ¥, BAMEZ LKk
Jo Mkt Ae B, Bk S DF A€ 8 mg/mL. AA 4 pg/mL. pHS, BE 35 C. /EREE 8hid, AMER
K, BT EHN 44.8 pg/g. BV ik & DF-AA A 4W A BIFHRNIIEE M., BFFREY, % pH15~2.5.
AL 1~2 h B, Bk RS DF-AA S AW BT, AABRER 0~12.28%; EBMFREF, 2HKE 0.1%, H
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Adsorption Characteristics of Dietary Fibres from Sea Buckthorn
Pomace on Acrylamide

CUI Weiran, LU Mengling, BAI Hongyu, SUN Yue, WANG Hui, SHAO Meili’

(College of Food Science, Northeast Agricultural Univercity, Harbin 150000, China)

Abstract: To explore the influencing factors and adsorption stability of seabuckthorn pomace dietary fiber in adsorbing
acrylamide (AA), as well as to fit the adsorption process using isothermal adsorption model and kinetic model. Results
indicated that the adsorption rate increased with the addition of seabuckthorn pomace dietary fiber and the extension of
adsorption time. However, as the concentration of AA, system temperature, and system pH increased, the adsorption rate
initially increased and then decreased. When the seabuckthorn pomace dietary fiber addition was 8 mg/mL, AA
concentration was 4 pg/mL, pH was 5, temperature was 35 °C, and adsorption time was 8 h, the adsorption rate was at its
maximum, the adsorbed amount was 44.8 ug/g. Moreover, the seabuckthorn pomace dietary fiber-AA complex exhibited
good stability both in vitro and in vivo. In the gastric environment, with a pH of 1.5~2.5 and a digestion time of 1~2 h, the
seabuckthorn pomace dietary fiber-AA complex remained relatively stable, shen mewith an AA release rate of 0~12.28%.
In the intestinal environment, with a bile salt concentration of 0.1% and a digestion time of 3 h, the seabuckthorn pomace
dietary fiber-AA complex showed the best stability, with an AA release rate of 14.75%. Additionally, both the Langmuir
(R*=0.93) and Freundlich (R*=0.90) isothermal adsorption models, as well as the pseudo-second-order kinetic model
(R>=0.94), fitted the adsorption process of AA by seabuckthorn pomace dietary fiber well, indicating the presence of both
physical and chemical adsorption. This study lays the foundation for the application of seabuckthorn pomace dietary fiber in
AA adsorption detoxification.
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NI IERE (Acrylamide, AA) 5B JE KA B A
A TR S A S A ez g A B A B B 4 AR F g 1
Py, B s M AR . AR E R MO R R
JEPERS, AA VR RFVIN T /EFEY), |26 T2 4% .
BRPET L A0 o ME S i R AR sl R S
Hll BB A AR SRR BE AR Y, A R AN AT
AR AR XS, o R FHAE D) e B I A7 08 2% AA A
P A SR AR N B A R TF-Br . —. 2R
ZH 1 URIE S2 8 v R AR ) FLAF B ATCC8014( 1%
10° CFU/mL) il 8 %R T ¥ M R B , 7T DA 20 2%
it AA PSSO BURE IS . st RS IERR A
AL . Choi SF7 K- Fn2 F- 43 in A 5
AR IR AL, I T TR LI A, 45
RN S T, 254 v nlE i AA K%
(AT Bt o AHARMA BLE 53 FIE ST & hE
VERZEDI R IZ R AA HANTERE

VORI M VD N T A P S SRR PR A, R
WHVEsh AR el R FRAL B, 3 AR eI YR B A
HEEvsge®, Ay, YRS TR B T & A 32
A& R AR ST AN AR 1 BT O 1Y, I £ 41 4 (Dietary
fiber, DF)/E vl S i vh & i i 22 1 53 (50% LA
), WEFRENAE X B A, RAR B T4 H R I -
DF B3 L4850, HH g &A REWIRE, %
FLAETEPESL N, HLAT W BT Zeg p L JIH [ et
FESXT THEARE . FRERSENEFEY AR
R AW S aE e 7021 AR BT BT IR SE
T VPR DF X AA B RFEE 115, (E VD J0 O v
DF W AA 1520 RI3E | W RA RS e P A AT LB
AR5 .

AHBFFE LI B 28R, B8 AN R 2K (pH. i
BE . AA R | VDRV DF s hn &) 4F vb i SR v
DF W AA 5200 5 R FHES IR IR AR LT Tk
RITVPHERE DF W AA JE RN SMEE M 456
SR PRSI AN B B ) AR A 2D R ST VD R T
DF % AA A9 MIALEE, LIEH Vbl SR DF £ AA
R B e 7 T %) o FH BE 2 BRI IEA, [RIAS 0 R v sl SR
7 DF MW M EhResE, #shvb i DF #t—LH &
B SR ES IR B T RE P E B, SR s v Y i
B S BN (AR R -
1 MRlEREE
1.1 #RSEE

VORISR W B IR VT A AT T RS VD
FRAEE; AA PRES 4l =99%, £ [E Amresco 2y

s e E RS (7447 U/g) . Jo/K O BE JbEt s
BEAYEHARA; A A%, 32E Thermo
Fisher 25W]; MG 43814k, M /RETT & AEHER

AT

RRH-A750 /NG R ZDIREM L WK
TLLR BHALE A PR ] KQ-400K DB B4 48 75 IR I
vigy BRI {ETE R A F; HZQ-F100 YR 5%
FEFE WA RS BT B PR ¥ 5 126011 Prime =548
WAHCTEAL  EEZLHAS AT,

1.2 SLWHE

1.2.1 VWBRSREIAS BS54 435Z 08 GB 5009.
3-2010<E M A E bRl B i RS EIIRE Y . GB
5009.4-2010< & i &8 4= E R e B il v R 43
E ). GB 5009.5-2016 & v &4 E ShnifE iR
PSR I 5E ) . GB 5009.6-2016 £ 484> [ S bR
BB B E Y. GB 5009.88-2014 ¢ B 224
BRI i P RS B 2T HE I 52 ) X VD B SR 7 AR il
Sy AT o

1.2.2 Wil RE DF il ¥ 5 g W& F
60 °C T 24 h, 220, M )aid 60 H i, &R
TR EWLAE 8 h, T, & FH .. FRIBUEE &L, 8y
pH A 9.2, il A 4245 U f 8 4 25 (1 B, 48 °C, #7H
280 W. 40 min, $&HUS K 15 min. [ $&HG&K Hm
A 4 5AEFR 95% 21, 4 °C, BET 4 h, WAETTTE .
JH 78%. 95% WA VR UIIE—IR, 60 °C P+ =4fH
&, S EIVHER#E DFV,

1.2.3 VPHUR DF % AA BRI E R
ROBAR TSR 2 AA FE.

I 2544 . 0% A S Alltima Inertsil ODSP-
C,3(150 mmx4.6 mm, 5 pum) ; i sl AH A 7K « B Jis
(95:5, V/V); Wiiidi >k 1 mL/min; #AE &K 20 pL; i3
FEEE N 30 °C; SN/ 205 nm.

PRt £ 57 . HETRAREL AA FRifEdh 0.1000 g,
JH/KEARITEZS SR 100 mL, ¥EE K 1.0 mg/mL, J 25
BT KMBEERASS] 2. 4, 6. 8. 10 ug/mL FHINFREE
bR e W, 5 B8 3R 9 HPLC A A0 s, LA
AA HPBEVE RS ARAR, XtV I T A A A AL RZ i)
FifERRZR

VORI DF XF AA WA U

Ao £ (D

A
1
Al x 100

AAWR (%) =

(A;—A)xVx1000

AAWR I B (ng/g) = X (2)

K Ay B AA BYE R (pg/mL); A AW
RF B DWEER_EEWH AA & E(ug/mL); V N
WAARFI(mL); m “A DFJiE(mg) .

1.2.4 A FRZFEXVBESEE DF T AA 195200

1.2.4.1 pH X%Fvb il 55 DF WZ BF AA B9S2 B
10 mL. 4 ng/mL AA %R, I Hoibim A v e 5 ik
DF, i F 2k BE & 8 mg/mL, 435875 pH M 3. 5.
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7.9. 11, F 35 °C, X)W 8 h, #kJ5 8000 r/min E5.[»
10 min, W& EIEW, 208 1.2.3 Ml EER P AA
ErE, TV DF 5T AA BB AN B
1.2.4.2 {REXT VLR DF B AA fU52m B
10 mL 4 pg/mL AA W, A A VR DF,
fihi HiR ¥k F > 8 mg/mL, JE5 pH N S, 43 BITE 25,
35,45, 55,65 °C FJZM 8 h, #RJ5 8000 r/min &5.0»
10 min, Y42 EWE W, #4208 1.2.3 Il BT AA
TrE, VP DF XF AA W A5 F00E Y
1.2.4.3 AA WRBEXTVPIALE DF WM AA 095200
B 10 mL 2. 4. 6. 8. 10 pg/mL AA ¥, 6 Hrpom
AV R DF, ff LW B o 8 mg/mL, #7177
pH & 5, 7 35 °C F =W 8 h, #8J5 8000 r/min &5.0»
10 min, YC4E F3E W, #2108 1.2.3 il EiE P AA
T, VIV ISR DF XT AA R B ER AR B
1.2.4.4 VR DF U0 &2 X Vb R i DF W Bt
AA BYFEI B 10 mL 4 pg/mL AA %453 0 i) H
FIAASTA] BT 5 g VD SR i DF, (LR B 2.
5.8.11. 14 mg/mL, #8757 pH A 5, 7E 35 °C F =)W
8 h, #RJ5 8000 r/min B.0> 10 min, WA - 7E WK, T hd
1.2.3 ME B3EW T AA &, TRV R & DF X
AA YL BAFRFNE B
1.2.4.5 WFaxf vb i SR8 DF W RfF AA AUS2I HY
10 mL 4 pg/mL AA B, mHAIIA VIR DF,
LR A 8 mg/mL, AT pH & 5,35 °C, 533/
R 2.4, 6,8, 10 h, ZXJ5 8000 r/min &5.0> 10 min, Y
B FIEW, IR 1.2.3 ME RiEWH AA S E, T
YOI DF X AA W BRFRFIE [
1.2.5 Vi DF W AA AYFsE T
1.2.5.1 VOHURE DF K AA SN EE Mo
B¢ 10 mL 4 pg/mL AA I AVPHRIR# DF 1R 56
B2k B8 8 mg/mL, #H75 pH 2 5, F 35 C, X
8 h. #RJ 8000 r/min B.1> 10 min, YCHEULHE (V0
i DF-AAZ 5W) o 475 H 1 mL oW X &1
K. R, N K (2:1) . NERE A PEAR 3 WK, MIEDE
B AA EiE, I3 T AA B

x 100 & 3

Q)= 3%

Krf: BB PERE T AA & 3 (pg/mL) ;
Ay ML AA YET I (pg/mL) s A Sy W RFF SR e 0
WEER) P AA FE(pg/mL) .
1.2.5.2 VA DF W E AA BRI ERE M5B
N TR T B i Al #2088 1.2.5.1 i) £ VD s R i
DF-AA X &% . ¥ H 5 1.75 mL ME ¥ 9 i W .
0.25 mL o-3E ¥} i ( 1500 U/mL) . 12.5 pL CaCl,
(0.3 mol/L)IRA, S EAZE 5mL, T 37 °C ¥E 5 min,
53] 0 AR
TR B AL B s A 7= 5 o e i
W11 IRA, i AE 8 B (2995 2 2000 U/mL),

YT pH 405k 1.5, 2.5, 3.5, F 37 C, 735l E
1. 2.3 h, #R/F 8000 r/min &5.C» 10 min, B 75, M
E_EERT AA BICR,

N A7 A BUE 1 A ™) 55 1 W ra i R
11 IRA, VAT pH oA 7, I AR (2R B 100 U/
mL) FIAS [R5 4 AR &R, (AR ER M5 435010 0.1%.
0.2%. 0.3%. 0.4%. T 37 C /33IMEE 3.4.5.6h,
#XJ5 8000 r/min 5.0 10 min, B 3, M2 s w
T AA BEHCE.
1.2.6 VPRSI DF XF AA PR 25 R W7 BSR4 5
Ay 5IEL 10 mL 2, 4. 6. 8. 10 pg/mL 1Y AA ¥, 1]
FH A AV i DF, 2B 8 mg/mL, i
A1, VH% pH oA 5, F 35 °C, W 8 h, #RJF 8000 r/min
B0 10 min, WA LI, e LIS H A AA, T1H&E
VAL DF % AA Wi, #20(4) 155

Q.= &=CIxV X 4
m

HKr: Q. AT Iy B (ng/mg) , Cy A
FEW T AA B& H (pg/mL), C, i B0 IR IS
 AA 18 (ng/mL), V ERAAF (mL), m b
Y DF #shni (mg) o

P48 Q. f1 C, 43l 17 A Langmuir J5 2 F
Freundlich J5 2, XV 1 DF R AA 1O4HE
TG o A AR AR IE e B Y, 15 Q. k, &
kg S, HE— LI PE M Y R 7 DF I AA
DR A AFTED BRI AN (SO 22 ¥

Langmuir J5 8 M HZPEFRIR AN

Q..k.C.

Q= Trkc, LR
c. 1 C

@_QeKa+Qm iﬁ (6)
Freundlich 578 R H Lk k=N

Q.= kLo ® D
InQ, = Ink; + élncc 2 (8

K k, S Langmuir J5 F2 1 715 5 %0, ke A
Freundlich J7 REHYHRFIEH %L, Q, F1 Q,, 435I AA 1Y
ST S e RN RS (B (ng/mg ) s C, SR
AT AA I (ng/mL); n 9 BEH #.
1.2.7 VPR DE XT AA 902 630 F 2 R

B 10 mL 4 pg/mL AA W&, ) o im A v k2R
# DF, i e A 8 mg/mL, IR, P71 pH 2k 5,
F 35 °C, 435I 2. 4. 6. 8. 10 h, Z&J5 8000 r/min
B0 10 min, W VB, M5E_HIEWP Y AA, T
VPR DF XF AA PR &L, #2220 (9) P T

Q.= &=CIxV ® (9)
m

o Q, M AT Y AA Wi (ng/mg); Cy hy
SRR T AA 19 E (ug/mL); C, M ES IR i
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W AA B9EE (ug/mL); V RIERAAFA(mL); m N
VLR DF % (mg) o

P Q. A1 C, 435y A XHl—2e s 12407
FEFHL 2 Bh F14 07 R, VPSR DF WM AA 1
AR THLA o

G2 B 32 05 R M e 3k =

% kQ-Q) R (10)
log(Q.~ Q) = InQ, ~ kit A (D

£/ Y A DAL S NS SRS SN W

% _kQ-or R (12)
LI S £ (13)
Q kQ’ Q

X Q, M FHIHT I AA W (pg/mg); Q, My
t B 2 AA W& (pg/mg) s t S S BB [E] (h) 5 k|
SR L — G R H B (1/h) 5 k, S L T g R R B
(mg/(pg-h)),
1.3 B

RIS 3 IR, 45 RFBR P ER R
2. YRR A SPSS 23.0 174811434, P<0.05 A
2% 5 22 S Originpro 2021 S F/EEISHHT .
2 GR59Hh
2.1 PBRREERES S

A VO S i AR A N e 1 s, Hor,
K5y 4.33% . BT 17.83% . FEFHJE 23.61%. AII&FM:
DF12.37%. A DF34.78%. K4 1.58%, XLk
WA i 2 1S DF, BB B 47.16% (AT
M DF AN YE DF), BlEH VR v 16 S —FpiR
411 DF 5kl T RS2 5T .
2.2 AGEERAIFRERZE

HE 1 R, AA FRERTZ N Y=66606X+42080,
R>>0.99, FHHTE 0~10 pg/mL TG BN B A B4
LPEXFR
2.3 FERIIDERRIZE DF KM AA BIR
2.3.1 pH XJVPHlIE 7 DF W AA 952 HIE 2
"L, BEE pH BN, YR DF X AA B9 R
SRR DS, pH N 3. 5 1), AA YRR
I EE T pH R 7. 9. 11 B9 W [ =2 (P<0.05),
H pH g 5 i, YPfili et DF XF AA B JFF 3 R [
K, ATREE VDU DF R 3t | FR L fr
BT, Y pH BMIRET, i HY 5 PRI R A,

20254 3 H
800000

& 600000 |

5 Y=66606X+42080

< R*=0.99

= 400000 |

Eé

=

£ 200000

0 L L 1 Il 1
2 4 6 8 10
PIMEBERG A B (ng/mL)
F1 AA briihk
Fig.1 Standard curve of AA
50 - 12
=
[ o328

& S
1 il
=20 =
= =

—
=]

=]

pH
2 pH X AA IR0
Fig.2 Effects of pH on adsorption of AA
TE: ARG FRERR VP BCR I DF X AA #9 0 7E A [F)
pH Z5F F 2257 .2 (P<0.05)

TEFPHAT T AA 5P DF FRimE A AE - o
MEZE pH By WG, Hsk 2, Vi SR DF 2216 -
OH F1-COOH ' EHREH 5 AA fERMLRIEG I, i
W BRE s U AERE M R EE s OH 5 Vb
S DF 114 -OH 22 [a] 11 i i HE 5 7 F 386 R, 3 il
AA S5YPH i DF 2 1 3% A i 78 T, 52 i BhE sk
LT

2.3.2 IRBEXTYNBCRE DF R AA mysZmE BHIE 3
T, 7E 25~35 °C Z[a], AA W3R EE 1R T
I S(P<0.05), 7E 35 °C B I 3R8 B o, 11
I B 5 44.8 pg/g; 1E 35~65 C 22 [A], AA W%
Fifi 25 Y R 1 T e T DR /DS o TR A R 5 R G KR
DF W [ Po* iy s mm 45 IR0 J5 A ) BB — 2
WLV I DY, BE G R T, YO s DF SR v
FBNHERE NN, (FAS VDB DF 5 AA Z AlREHETLIR
Yo, FESE Rt . AR IR VG, Yo DF A
B g ] G % AR AR, RIS ER W W K Y AA TTfHE
R SRL, W B RAEAR

T WHRE A

Table 1 Basic components of seabuckthorn pomace
e LS (%)
215}
KAy JIg 17 R H[ % EDF AV EDF M DF W5y
g e St 4.33+0.08 17.83+0.07 23.61+0.54 12.37+0.06 34.78+0.20 47.16+0.15 1.58+0.09
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Fig.3 Effects of temperature on the adsorption of AA
T ANFR/NG FhE RS VPR DF X AA W TEA [F]
TRBEARAE T 22 57 .3 (P<0.05) .

233 AA MREXT VLA 7 DF W B AA (9500

B A 4 0T 50, RS AA HBERG N, v0 iR i DF X
AA W3 5 Se it KR s/ T . HAA WREE N
4 png/mL B, VPR DF X AA W I3k, W3
T HEABMREE T A9 AA W3R (P<0.05) . X AT RER
T AA WeEEARET, YIBRE DF RIS G054
XA TR, RS AA W 5L IEAHDG; B
AA WREERGR B B, 5 v iiE DF R
MEE A I ELTE G PERT ], TR RS AA W RN
FHIEE,

70
60

I BB (ug/g)
=5 8 8 &8 8
VRN

(=]

6 8 10
AAWRE (ng/mL)
K4 AAREEXS AA TR IR
Fig.4 Effects of AA concentration on adsorption of AA
T ARG FRER VD BICR i DF X AA I B AE AN [F]
AA WRBERAT R 225 B35 (P<0.05)

2.3.4 VLRI DF WIS YMEERE DF W AA
FUSZIE F 5 AT FE 2~14 mg/mL JERE PN, Y
it DF %) AA W S2RBE S s I g o, 2 v
P DF ZRhEAE 8 mg/mL J&, AA WK B 5084 g
A BE/NP>0.05) . XJEH T RS VR DF 4

DF# i (mg/mL)
K5 VPBICRIE DF B8RS AA MR
Fig.5 Effects of DF addition of seabuckthorn pomace

on adsorption of AA
T AFR/NG FRERIR U R DF X AA B9 72 AR
VDR DF B 2500 T 22 57 1.3 (P<0.05)
SR 22, HER T RO AE G AL BE 2 3G 22, YOOI
DF X AA W B 5285 0 b i SR i DF 4
IR E(ER, YR A DF 5 AA 35 30 P
5, B P Ny R i DF, HoE AA 1 B3
SRR A I L
2.3.5 BFEIXFVSECR A DF I AA fo5E2m IR 6
AT, AE 2~8 h JL BN, YPBICR i DF X AA 590 [
TR AR A W RS TR SE R TG bl b I BT,
% o6 3848 it B S /N (P>0.05) , RS 8 h i, ¥
PR DF X AA B9 FRR )P . Y BCR # DF
X AA GG EEAHXT R, X5 VORI DF KM
ZALARGEAY LA N AT A B AV s AT G,
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Fig.6 Effects of time on adsorption of AA
TE: A FR/NG FRRR D BRI DF X AA 590 B E AN [R]
I ) 25 T 265 1.2 (P<0.05)

2.4 UERRE DF M AA BORREME 4
2.4.1 VHEURE DF W AA BYIASNE E M HT
FHE 2 A0, S R B, 2N K (2:1)  INEREE &

2 VHURM DF-AA BEA RIS E N
Table 2  Stabilities of the DF-AA complex in vitro

AABEHCR (%)

R T EBETK P i I K(2:1) P
1 2 3 1 2 3 1 2 3 1 2 3
DF 16.22+2.924 10.41+0.18" 5.75+1.15¢ ND ND ND ND ND ND ND ND ND

TE: ARFRG FRERIR J0 R 25 85 TR UEAS RIS, AARERCHR 2257 135 (P<0.05), ND: A6 i o
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VELVS R i DF-AA B 5% =K, ¥JC AA B
FATCH 2% 8 FOKEZ VRV R /& DF-AA Z &Y
=R, BRI YR 16.22%., 10.41%. 5.75%( P<
0.05), FHVL S DF-AA &S5 WEA PR hEE
WRAE, TETCH BB TR AA B —ERBRER
I, 3X T BB TGP 25 B T K IR T Vb R
DF 5 AA Z 8B gt KVEH 71, TS &2 4549
Py E PERC

2.42 VEERME DF M AA R PIRRE 5T
2.4.2.1 NTHBIERIE H%E 3 7H, pH 5168
B (] B2 X v i SR i DF-AA B &Y 0fa e thr=4
S, YRR DF-AA £ pH N 1.5, 25 AT B
W BIE 1 h s, TG AA B, BERITEILS1F T,
ZESYMRERRRAEN . RE/EHZE 3 hl, =5
pH 17 B P ARSI 2 TSR EE 1) AA BRI, R
RAFHIH 14.59% . 23.03%. 37.45%. HLnl LIEH
VAL DF-AA E & Ynkase MRS pH 34
FE AR T BT REAIR . 3X AT EJZ: FH T pH &A%
Bt SE VDRI DF JUURE Y b 2 1 AR LR,
PN 0 T W S i P7, T RS pH T, VOESR
# DF A4 22 T8 W M7 85 AR XaFvsk 2, o 45l R i B9
AA FEESES RV DF R rilesiil, S8
YOS DF-AA E65W AA BIICEH -

%3 pHXPHURH DF-AA Z AWk EtErsm
Table 3 Effects of pH on the stability of the DF-AA complex

) X AATIBEICR (%)
B Fisf 1] (h)
1.5 2.5 3.5
1 ND ND 10.82+0.02%°
YR EDF 2 ND 12.28+1.44%  26.46+1.32%°
3 14.5940.06%  23.03+0.34%  37.45+1.09"

TE: AR RS F AR AARCRAEAH R0 8] T A [RlpHAY 22 57 i 2 (P<
0.05), ANF/NG FEER R AARBHCRFEAE FpH A T AF RN R s [a] i 22
583 (P<0.05), ND: Kt

2422 NTHERIIGAEE  H2 4 050, v

DF-AA E & WFEAFAHER A EE (0.1%~0.4% ) FH 1L

i8] (3~6 h) I RERSIL AA. FEAHIRIBEL MR T,

R 25 74 AL Bk TR] e G, v R i DF-AA &2 A9 h

AA BEHCFEIEIN, HALETR]A 3 h B, AA BECR 3%

T HABRITE] (P<0.05) . ZEARIRITEALHITE] R, BEZE R
F 4 JEEXSVPIE A DF-AA AW I

Table 4 Effect of bile salt on the stability of sea buckthorn fruit
residue DF-AA complex

AABIBEICR (%)
RESL mFE](h)
0.1% 0.2% 0.3% 0.4%
3 147540477 18.23+£0.28™ 16.80+£0.38% 22.76+0.52¢
o 4 17.97£0.86% 21.31£0.38% 22.64=0.40% 25.42+0.46
HHEDF 5 20.59+0.57% 25.02£0.24% 23.74+0.41% 32.57+1.33*
6

31.30£0.37% 29.21+0.61%° 32.92+0.72*% 33.63+0.79*
TE: ARAIRE B RAA AT AH R IR R B2 A R TR A 22 57
#(P<0.05), NIR/ING F-REFm AAREHCRAE M )R] [ AR £ e g s 22
SR (P<0.05); ND: KA i

e B G0, AA RE IR OE T B O, R ER vk B Sk
0.1% B, AA B b 25 A T H At B 5k vk 22 (P<
0.05), BNVl St DF-AA 25 MEIHERHE 0.1%,
VEFIBTIEL Y 3 h B, AA BEHCREAR, 20 14.75%. B
BT AA BT GEJE: F T HH PR ki 2 i /K AH B
YEF . B e . SR S5 VBRI DF 454, 34k
SR T AA BB AT, EREREI N AA PS5 T
it DF 456G MRE JIBRAIK, 30 AA BEHCEEE R,
2.5 PEREE DF 51 AA HIIRBHEIRIZEIE R 1R

Langmuir F1 Freundlich 2 F I Bt 25 AR Y 1
ST A Bt B . Langmuir W2 RS RAS (R4
A5 RIS BT 25 35)— 3 AT E W B 91 2 T, 12 SF T 1A o
7RI 2 T 2 A P2 B, 3 T BRI B, Freund-
lich W BfH A5 TRAST RIS 1A% W2 B 751) 2 1T EL AT S5 ik, W Bft
JO A 2 B 771 2 TG T BB 2 A PR W BfE, i nT B R 222
SR, 30 A 2 W o R A B R R ) A 2 W Bt
B,

&l 7 FE 5 0] 41, Langmuir £ % ( R?=0.93)
F1 Freundlich #5 %1 ( R?>=0.90) )47 %5 =5 B AH ¢ F2 %K,

(A) 0.08
0.06 |
b
g L]
en
3
o 0.04
o
0.02F
2 4 6 8 10
Ce (nug/mL)
(B) 0.08
0.06 |
B
g L]
g
3
- 0.04
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0.02F
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7 VORI DF X AA B0 FHAEEAR R
Fig.7 Fitted isothermal model for the adsorption of AA
by seabuckthorn pomace DF
T (A)FI(B) 23 MR RV R 7 DF K AA A9 Langmuir £5
RIFN Freundlich FAY
F 5 NI B A AT KR DG B £
Table 5 Different adsorption isotherm models
and adsorption constants

Langmuirf& 7y Freundlichf%: 7
R Q. (pg/mg)  k,(mL/ng) R? n kp(pg/mg)
0.93 0.17 0.08 0.90 1.37 0.01
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Z2PH Langmuir 1 Freundlich 2 FERIIAE FHTFHIE
b R SR A DF W BE AA G A2 o aX U BH v i SR i
DF 5 AA Z AN AT KAz s 2 [, t il e 2 )2
W, BPVR iR DF W AA s A R B e 4 2
e BFF AN A A B

M Langmuir #i# 5347 0] LB H, Yo% DF
Xt AA B KM= Q,, M 0.17 pg/mg; A Freun-
dlich#BE RSB al 51, n oA 1.37 (n R M 2701 57,
T n AEAE 1~10 715 [l Py 2R I WL B8ORS 41, B I v
it DF MRt AA SRR 25 S A T o
2.6 PHERRE DF 3 AA BWIRMIE HEFERBNE K
V2Kl

B IR 8 Fnk 6 Al g, 5l — 2 3l ) A A
(R*=0.73)AH b, ¥ 2 3l J1 AR AR B 0 s 1A <
FE(R?=0.94), X FK I g sh Ji2# el —28h )1
G UL DF R AA SRR, il T2
SRR A A B R, PRI E—2 D RE R e
St DF Wt AA SRR AR fE e it . 451 S
TP FLFTE ATCC8014 BREEMEIL T AA i FRAIAFALE
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Fig.8 Fitted kinetic model of the adsorption of AA
by seabuckthorn pomace DF
TE: (A)FI(B) 40| RV R & DF W AA B4 — 28 2 0
Bl JI SRR, SN B ) A
6 ARSI B AR IR B
Table 6 Different kinetic models and related
adsorption constants

U —R B S R By 2
R? k,(1/h) R? k,(mg/(ugh))
0.73 0.54 0.94 1.89

3 g

ARSCIRGE T U B AA BOSEZ IR PR 2 AR
PAMEE M, 450 & BRYD IR i DF SINE: . AA He
B URE L pH S W SR RSE IR EA) £ AN )R R 5 i ol SR 7
DF X AA MW IRE T o B Bif 2%y VDl SR v
DF @i 8 mg/mL ., AA #)E 4 ng/mL., {EJE 35 °C.
pHS . WZIHFEHE] 8 h, BEETVIHER# DF X AA [
T, W R 44.8 pg/g. VDR W DF WY R
AA 5, B A B AR P9 AR e T, e B R vk
0.1%, WALETTE] 7 3 h B, Yok DF-AA E-68%
i M Ar, AA BRI 14.75% VIR DF
W fE AA B LI ) B3R W], Langmuir, Freundlich
2 Fofr A0 W AR IR K — 2 W B By g 2 AR R 34 BEAR 4y
LA VOB  DF W AA B #2, UaBH Vb e AR
75 DF W AA bR A BEAFAE B B, SAFA e~
WMo JE Sk i AR TR AR B ILE, B B VD i i
DF W B AA st 7 Ho 5 K 08 45 Fh VR FH o Fndb 24
AT A VAR DF VE A2 W 5702 ffE AA 25
FE RS FEA, o 5 A T K R FH VD e R v 4 T
S
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