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Abstract

Activated carbon and hydroxylated multi walled carbon nanotubes have good adsorption proper-
ties. In order to promote the further development of protein products of giant salamander and
provide theoretical basis for the application of enzymatic hydrolysate of giant salamander in the
field of food and medicine, the enzymatic hydrolysate of giant salamander was used as substrate in
the experiment, and the adsorption capacity of activated carbon and hydroxylated multi walled
carbon nanotubes for the bitter and fishy components in the hydrolysate of giant salamander
(Andrias davidianus) was studied. The results showed that under the optimum conditions of acti-
vated carbon adsorption, the OD;29/0D230 was 10.6576, and the protein recovery was 80.52%,
while under the optimum conditions of hydroxylated multi walled carbon nanotubes adsorption,
the 0D220/0D2g0 was 23.9990, the protein recovery was 71.63%. Both active carbon and hydrox-
ylated multi walled carbon nanotubes have good adsorption effects on hydrophobic amino acids,
and the loss of protein by activated carbon adsorption method is smaller than that by hydrox-
ylated multi walled carbon nanotubes adsorption method. However, the adsorption and selectivity
of hydroxylated multi walled carbon nanotubes were better than that of activated carbon, and the
hydroxylated multi walled carbon nanotubes had better ability to remove bitterness and odor.
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AR B 25 SR T SR A0 AT I A3 D6 BE T SRS o A R SRR R S, SRS ERRTE 220 nm U
KAR B 280 nm PAAAT — F ORI, T H B RS AR I AR TE IR i, T A IR e 73 T AR ) A2
i SCHER SRR AN T A IR IR . P AR TR Y R DR AR B T KR AR, R HUK R R IR Z VIR
EMEEIERR, KEMETTEHEBRMEAIERL[11], KLl ODyny/ODasy FIEAE AT R IR, — ML SCHE A SR
MRBR 2, Bl ODogg UK, 111175 7 R IEIRW T 225 B} ODygo /1N, RZ IR B Lf, [ OD ELCK,
R IR BH RRB[12]

3.2. ERRESERERREYEE

SECERAT LAFH, BB S E VR BCA & G GRNE[13]. HZAMKM R 52.4 g/L (52,400
pg/mL) ) 2F I 18R A (BSA)FRAE S L R : 125, 250, 500, 1000, 2000 pg/mL, #RJ5F BCA #&
H e B IR S, FHEEFR AN E ODss, BRI AT 4 MLIE 8 I WOGRE SR FE bR e 26, & 15 31128
PEEE S FE: y=0.9819x — 0.0357, R*=0.9979 (W1l 1) 352 W BT i J5 22 BRI AOROERE , MR brf il
AANE T FAZBOE R I8 TR L, AT A5 380 o v Jd 2 5 1 2 B el Wi e . BN 3 o, BOH
K[ 14].
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Figure 1. Standard curve of BCA-absorbance
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% 1.

Table 1. Factors affecting the adsorption efficiency of active carbon adsorption

F 1. FEMERRMEER MR B R E =

F5 RN IR /g B/ C pH 5} &) /h
1 0.5 25 7.0 2.0
2 1.0 25 7.0 2.0
3 1.5 25 7.0 2.0
4 2.0 25 7.0 2.0
5 25 25 7.0 2.0
6 3.0 25 7.0 2.0
7 2.0 20 7.0 2.0
8 2.0 30 7.0 2.0
9 2.0 25 3.0 2.0
10 2.0 25 35 2.0
11 2.0 25 4.0 2.0
12 2.0 25 35 1.5
13 2.0 25 35 25

3.4. BEALSBRRERACKE IR RN B RE S E

H BRI . KRB 2 BERR O BN, I € BN 1.0 mol/L 1) HNO;
WL CRBE TR R, INEE 60°C, FFEERHE 12 he MTERUEBEATHIUE, IR 58 T KBRS E
PE= BJER B T R Z BERANRE T 110C KA T TR 24 he FREW)E, KiELERR
HAl 2 BERRINA A RN R, @6 TIRF A T RS

MIRFEA 2 BER IR AN UL < pH AR BRI 18] DU AN 077 T R 25 52 A 22 BERR P K A W B ox
KGR LR B R, e 2,

Table 2. Factors affecting the adsorption efficiency of hydroxylated multi walled carbon nanotubes
2. REUSERAMKREWMEERM R IME R

Frs Fr B2 BERR AR WS N /g /I C pH I /h
1 0.5 25 7.0 0.50
2 0.6 25 7.0 0.50
3 0.7 25 7.0 0.50
4 0.8 25 7.0 0.50
5 0.9 25 7.0 0.50
6 1.0 25 7.0 0.50
7 0.7 15 7.0 0.50
8 0.7 20 7.0 0.50
9 0.7 20 4.5 0.50
10 0.7 20 5.0 0.50
11 0.7 20 5.5 0.50
12 0.7 20 5.0 1.25
13 0.7 20 5.0 1.50
14 0.7 20 5.0 1.75
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Figure 2. Effect of activated carbon addition amount on adsorption
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Figure 3. Effect of temperature on adsorption
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HIP 3 T, [EERRBRI TR0 2 h, #N0 2.0 g #&PER, fEH R pH MIATIR T, ZHEERT 25T,
OD10/ODgo Fifi i JE AR T 22 AN 82 s 7RI N 20°CHE, ODyyg/ODage 1A B it KAE, BT ODyy/ODygo E
N 6.3576; HIREET 25°CH, ODyy/ODag K& IR E R A S AW N EHEA %], ODyy A1 OD,g B
TRETHERWIFAR, Kl TR AR — G, WE IR 2 R IK I Be /1B B R, SBROGE
AN . BARAE 20°CHY OD it K, HHE5 25 CHRELEZE AR, WAL T % E, 25TH
iR, KR 25°Co R EIREE .

4.1.3. pH IR BHBUR A R D
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Figure 4. Effect of pH on adsorption
4. pH X} AR ISR VS0

B 4 mr, BRI INEA 2.0 g, FEIRFERN 25°C, WRFFAIN 2 h B4R, 24 pH /T 3.5 1,
ODay/ODag B pH FI3E KRITAKIAZ K 7E pH A 3.5 B, ODay/ODagy iIE B RAE, LI OD,y0/ODug fH N

7.4648; 3 pH KT 3.5, ODyny/ODyy bi% pH KM KT AWAZ /N KA 7, OD HERE pH I3 KI
e ETHE TS, RV, RN RCRELS, B pH 04 3.5 it acF.
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Figure 5. Effect of adsorption time on adsorption
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h 5, ODa4yo/ODag Bl W B I R (38 22 T AW K ZEWR IS TE] S 2.5 h B, OD,ye/OD,s0 35 2 i KAE,
I OD4y0/ODaso 14 10.65765 AW BN 1] 22 T 2.5 h I, ODya0/OD g0 I 25 W B I 5] £ 43 2 11 AN i Uit/
BIMTE 2, BB R ZEK, OD Wl 25 FTHE FRERIEa A, 12 K bl 5 W I (e 3 2, 5 1k
R W B A BRI T s 38 S AR FE b S i R B T ) B AR 4 T IR B — S 5% 5 IR B R, 1H ODygo 24K
AK, A ODyyy ZFEK, BRI CHEEIEMRW M L, RIS AR R B AR, ERmTE
TR B AR B E] DM 2.5 he

VR, H— s B KR AR T 2K R, SIS R 2.0 g, FEELEE N 25°C, pH N 3.5 HIZMET,
DEFEON 2.5, BEOaduE, BUET, e HE AR ECR N 80.52%.
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Figure 6. Effect of hydroxylated multi walled carbon nano-
tubes on adsorption

E 6. BEAAZERARERMEXWHBERHFN

FRFEAL 22 BERR AN K AE T I B o0s W B RSCR  5m WEE 6, B SRR AL 2 BERRANK A S &= 1 55 m
ODyy/ODago 1B E TG T, MBI Z BERGUKE R INEN 0.7 g i, OD,y0/ODago iIAE|H KME, JLEF
1 OD ELAE Y 6.8602, W] BE/E P e A0 22 BE B 9N oK 7 75 SR s B M MG F T, BEE PRI B A8, ODs0
ODso 1 OD320/ODogo BIFENR /NN, 1T — R LA SCREZIERR 2D, Bl ODyo BOK, T 05 B R A FE R 2,
B ODago 50/, KRB R LT, SOk BRI 2 BEBR K B IR I &8 0.7 g MFE B A PR 2% 1F

4.2.2. RE XK MIBUR AR

TR SR PR R S LI 7, 24IR AR T 20°C R, ODyyo/OD,s BEIR FE HITH i M AN 8 ks e IR
9 20°CHF, ODyyy/ODysg 5 B AAE, BEI OD,ye/ODag N 6.5969; IR E R T 20°CH, OD,y/ODag
I 4 L P v T AN TS o AT B R D A PR iR B R R A 22 BE R AN K B KRG, T o o U
Thim, BRI Z BERRAUCKE WA BN, SEORPRRE 0SS, HOkE 20 C A RAEMR R FE .
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Figure 7. Effect of temperature on adsorption of carbon nanotubes
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Figure 8. Effect of pH on adsorption of carbon nanotubes

8. pH X ERENAK E WL MR A9

pH X CR 52T WL 8, W LA Y, ODayo/ODgg fEREHE pH IIE K I S K5 sy, SRS,
TESSRRIEIAEE N, RN 2 BERRYIR A IR B SO B0, AT B R i sl o e M 3 58 2 5 e Ak 22 BE e 4
KA (R G5 R R — e R P AR, AT S BOLR BB ) T % . 76 pH 4 5.0 B, OD4y0/ODag 12 Ell i K1H
U ODay/ODag 14 8.3903, itk FH pH A 5.0 A A Bt 25 14

4.2.4. WR A i) 3t B S SR A0 2 Tl

W B B T St PR B 280 SR (g sz DL P 9, MBI TRT SN 1.50 h BF, ODagg/ODagg B IR 2 fe KAE, BEH
OD12¢/ODago fH N 23.9990, BEFE WIS AT LEL:, OD,y0/ODaggo fH 2 55 E G N REES, AT RERE tHT-Fl
LI R 3E 2, FRBEAN 2 BERR QIR A (1R B 25 SR B A, b 8 S A R B N ] 2 S S50 R JUA s JE B
DSOS PR R RAR 22, WO AR IR B RCR, B AR MR B[R] 9 1.50 he

UR, B KRB AR T 28K, IR S L Z RERR YK 0.7 ¢, 7EIREEN 20°C, pH A
5.0 FIZAET, BEFEIREE 1.50 h, BSOEgE, BUER, Ww & A ECE Y 71.63%.
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Figure 9. Effect of adsorption time on adsorption of carbon nanotubes
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