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Abstract

In this study, Chinese turtles were served as the experimental material to analyze the effect of ul-
CERAER .
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tra-high pressure on the yield, extraction time and antioxidant activity of turtle-shell glue. The
turtle-shell were pretreated by four Kkinds of ultra-high pressure treatments: 300 MPa-15 min, 300
MPa-30 min, 500 MPa-15 min and 500 MPa-30 min, which were made into turtle-shell glue after-
wards. The scavenging activity between turtle-shell glue made by ultra-high pressure and the tra-
ditional method was detected as well. The results showed that, in comparison with the traditional
method, ultra-high pressure could greatly improve the production efficiency, and the extraction
time of 300 MPa-30 min group could be reduced by 42%. Additionally, the turtle-shell glue made
by different methods all had antioxidant activity. The clearance rates of «OH of four ultra-high
pressure groups were higher than that of the traditional group, with a maximum of 37.39%; the
clearance rates of DPPHe of 500 MPa-15 min, 300 MPa-15 min, and 500 MPa-30 min groups were
higher than that of the traditional group, with a maximum of 76.76%; the clearance rates of
ABTS+e of 500 MPa-15 min and 500 MPa-30 min groups were higher than that of the traditional
group, with a maximum of 97.33%. This study can provide a theoretical basis for the rapid pro-
duction method of turtle-shell glue.
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1. 5|

1 H X (Colla Carapacis et Plastri Testudinis) & & /75 B K 5 FH 28 0 2R B VR 240 il e i [ A e e, 7
HRJR B2 P EIRE (L], BA I, mE . RO, B bmiha, R B T%EIT
FAREEAIA, BT k& BIZ. MR, OB ERE([2]: pp. 187-188). T4 Mf[3liz H A B JiR)T
B R AT IR, A %08 96.3%. 1 Al A5 (41 F o F IR & Sk B A IR BBV T I M 1T 98, A AR
1% 93.33%. BRI AT, Yid, UOoKEL B, AIFIEREUIN Bk b, BE,
PEHURR, IRAG(T G S B OB S ) BAR IR, AEE, UIEL, I RIAR[2]. HH TR R E
g TELRFESR, HIREEAMRBS A, R, RAFEEE ERRH T A A4 TAERCR2].
AT S5O AR P T2 AR AR PR D R L PR R A PR R, — ELR RO R A Y S A T 1A

T R AR — P IR ERAIGIEL 251 R SR 100 MPa LA b (19 i 7 AbBRRE i, 76— 52 I 8] P S5 B 5 45
. AR — R R FB5]. BFFERM, & nDE R e e v 2 B R KR R I RSN AH B
PP T 8 PR M, R IR R B B VA R — B RS [6], AT B2 I R A I SR EUAS 2, 4
JEHEHU [R]. Gomez-Guillen Z5[710F F R B FE I ACEE 2 AT, & M4 0HE & R A B A 1FRE 4R IR R R (115
#o T/NWR[BIR A i AR G IR AR DU A i RIS 8 1, 1956 I8 58.95%. i i e Bl I L BERTERR
R JiR 2k 3 7 THD PR E 75 3R A U e bl & H AR B S SR T AT B o A STHR I v R B A i HE IR HH R
R PR A] . FUAA TR PRI, ot F DR Rt R R A RO ) 2% T 2R BRI A

2. RS
2.1, SEIRER
rHE A B (1) (P RIS A K P TR IR A )
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2.2. SEEEIAF

1,1- R EE-2- = I E(DPPH) (et 35 MRS R RA IR A ) oK L (FE 255 B b 2487 A
PRAF]); BRERIE (A [ PR 25 4R ] Bt ARl A Rl) s AR OREE T RHE AL AR A IR A R])s AL
AN G EDBEA R AT 2,2-BRE-X-3- LFE IR I WEMLIRK-6-T R (ABTS) (LIt EVRHCA IR
N]); I EREREE (R ST R S A F)s BERRZE MIA R (CEANRTRL B BR 24 W) Biosharp #hi); HUIRILER (R
FETREE R 22 BRI A PR A 7)o 7 Hr 4t

2.3. SRS RE

SHPP-10L i i Hs B & (1L P8 I ERR R PR 2 7)) ABEIR(ILRH Joyoung FL#8'H /Y); 2 T g FiL i
PP ARSI A BB A A PR A7) 5 H AR T R (LA 2 SE IR e #6 A BR A7) s BS224S HL 7R (18
& 3£ 2 A SARTOURIUS); MR 4K il id &R Se (Y )R B AR A IR A R HH-8 AR ARIR K
PR R B R AR AT]); B GRER R R B P A PR 7 )&

3. SRk
3.1. faERNHIE

3.1.1. &GS EHERPR

W 1R, FRE S NN AN AR T, BnzK 1200 mL 3836, B Rl 2200 W 23 5 8 2 1000 W
PRFFER N K03, A 15 min JiizK 300 mL, H 2 AT B AA BRI K 15 mm x 15 mm /NER(BEEP K Z FRH 4%
A, FEICSRAREURT K o K R B, R R AR A A R e R AR R, ON IR CL TG
B 55°C [ FEL I TSR0 R AT TR 40 . IR F 50 mL B, 2 24 mm 9 AREERRBL A 4, 4k
BEFETKSY, ML hBCE, RNTRISMAAH 30 min GHE, EEEE, e REEF S
Bz, HEARWT:

i~ o R
/\z = 100(y
il i & * ’

3.1.2. BEEMAEHFREBER

P AR AR B 5 27 2 WL P VBB R PR A H], 3% 300 MPa-15 min, 300 MPa-30 min. 500
MPa-15 min. 500 MPa-30 min PUMAN[E] K g AR e ) TE] 2H 5 S A1) £ B EAT AL 3, 4] “3.1.17 TR
T, IR . R AR R, IR R

3.2. AREALEEHNE

3.2.1. HmAVALIE

F 3.7 R0 “3.0.27 TR 7 A 0 f B RORE 40 I B R VR O 0.5 1.04 2,04 3.0, 4.0,
5.0 mg/mL I H VAW, JERIRENC B iR 8k 4 0.5, 1.04 2.0, 3.0, 4.0, 5.0 mg/mL [ Ve EHAE NI
PEXT R
3.2.2. DPPH HHEFKREE M E

S RPN O] T V2 A B, B 2 mL PO A [R5 2 mL 0.2 mmol/L DPPH-&
IK 2R IR S 2R R 8 SO 30 min, - 517 nm AR EROGAE Ay PLE/K ZBEACE DPPH-TE/K 2.8

wBAE B, MEROUE Ao PAZRTEAKACE BE SR X IR AL, MEOGE Ase TR 3
AT, JFEL Ve /ENFRTEX IR . i DPPH B RS AT
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DPPH H H3EiERR % = #uoe%

3.2.3. ABTS HHEBBEENMUE

SR IR S S [10] 19 J7 1208 G & 24, K5 7 mmol/L ABTS J AT 2.45 mmol/L i B BR A VA5 LU TR &
FIRBEE N 12~16 h, HlEE ABTS i 4. F 0.01 mol/L, pH 7.4 [ ERZE pi A M R:, Al HAEP K 734
nm AL FOGE A 0.70 £ 0.02, #1173 ABTS TAFW .

B 0.1 mL 3R AS AR i # FFRRE S A S 2.8 mL ABTS TAEWRS) & IR N8 M 10 min, T 734
nm AT E TR EAE Ay DABERRZEMIE TR S ABTS TAEMMEAZ AL, MEWeE Ay LAZEEIEKMREFE

AR E R HRAL, MEMROGAE Are BEAMRERLR 3 41°FAT, FFEL Ve FENBHVEXT R . FEAXT ABTS H H
e S N

ABTSH HIEERR = %xmo%

3.24. FEHERKRENNE

Z AR EE[LL T VAR A B, T A7 in N 1 mL 4.5 mmol/L FeSO, ¥, 1 mL 9 mmol/L
IKWR - CBEE W 2 bl B AN [) B2 f FHRORE W i, TR SIJE N 1 miL 8.8 mmol/L H,0, ik, 37°C
/K 30 min, - 510 nm ALIEROGIE Ars AZRBKAR B KSR - CRERAE A A4, MEBOGIE Ao
CAZETRAKARE R SRV E o B, e el Ase BEAMFRSRG 3 4047, FRLL Ve fENPHEXTHR . £
o ¥ B I BEE R R R A

FHHEEERR = #xmo%

3.3. BRGH aH

SKH SPSS 27.0 St M 2 R B, P<0.05, ZREE. i Origin 2021 #4241 K14 .
fd ] Prism 9.5.1 FAHSRE T B JE T BR SR 1 1Cs0 18

4, RS54
4.1. B EACIEN A B RS AR 2R AR BN B RO S M

B 1 A%, 300 MPa-30 min AbERZH ) H IR AL B 14.21%, {23 & T HoAth i R AL B2 (P < 0.05),
AAHL ARG T 220, SOAEF R 7 5 R4 A 50T H R R AR A 0 B35 52 m (P > 0.05). 4R KM [aIAH[F], B
#F1EF K 71 M\ 300 MPa [A] 500 MPa 4, Hii SR8 KA 2 (P > 0.05) 804 FTB# 1K, X2 M Tl m R ECR
JE 77 R Ak AT Jie 5L 28 1 PR 0 45 ) eSO T Jn R R i S, AR B3 n e o B v R R FR I DT AN R [12]0 24
YERE3AHTE], Bl R (A AL 15 min [a] 30 min 2K, R 235 2 E 36 IN(P < 0.05), 1X /2 H T e B[]
LEg Th N e S RO E (S5 2 i N1 et 127 N 11 E = ST 1S SO v e 8 B R i | B2 5.9
WIRBILL, RRART R 8 A i 12].

HH 1 2 WT%n, AHECAE G T2, b v e A B T 5 35 PR AIC R i F2 B 8] (P < 0.05),  H. 300 MPa-30 miin.,
500 MPa-30 min &b FHZH [ R AR B TB] 5046 %6 7 3L 50%, 2R3 F R, K R i h R
Bl e BAE T X AR BUN ()40 . IRIE S . R WTITEE B, T O e v T A Y ) Rt ) 2
4~ 300 MPa-30 min.
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Figure 1. Effect of ultra-high pressure on the yield of turtle-shell glue
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Figure 2. Effect of ultra-high pressure on the extraction time of turtle-shell glue

E 2. B ELLIE X b B RR BN B B 20

4.2. BEESLER R HE DPPH BHREEMREANF I

FH P 3 W%, 500 MPa-15 min KbEE il & i) £ F 6 DPPH F FHJE (15 BR 6 BE IR BE i B Kk — B R 54
BRI, EIREN 0.5 mg/mL i, JE3R N 41.87%, TEWRIE N5 mo/mL i, JEBRRIAT] 76.76%.
300 MPa-15 min 21X} DPPH H HIZEfiE FR R MK 0.5 mg/mL B (1) 30.66%34 I 27K 5 mg/mL B
63.78%. 500 MPa-30 min 2%} DPPH [ HHEEFTEFR AWK /N T 2 mg/mL i 5448 T2 H M, ElkE
KT 2 mg/mL i 82K, (HUMET 500 MPa-15 min 41, ZEWRE KT 4 mo/mL 53 KB #a%s, ik
5 mg/mL i, JERRZFIEE] 61.55%. 300 MPa-30 min 417F K& 0.5~5 mg/mL Ju [ P, iERRFH 15.02% -7+
F) 41.21%, 14T 2411 29.61%_E 7% 47.86%.

N T R R U B AN [F) ) 2% 75 26 DPPH [ EHBSIE BR A ARG, AR SCTH SR it~ 3R FE (1Cso B HH
2 1 ] %01, 500 MPa-15 min 21 /) 1Cso {4 1.375 mg/mL, S T Ho At 8 i i b B4, 45 415 B 7E 500 MPa-15
min 254 T i 4 AU RO DPPH B B 10IE BRAE T i i 1X 2 T A AR B B B IR [14], HA
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Figure 3. Effect of ultra-high pressure on DPPHe scavenging activity of turtle-shell glue
E 3. BEELEN BB DPPH BRE BB RNT N

Table 1. The ICsy of DPPHe scavenging by different samples
%= 1. T REI#5ER DPPH BHEHER IC, &

FE A ICso (Mg/mL)
g 12 7.629
300 MPa-15 min 2.654
300 MPa-30 min 7.988
500 MPa-15 min 1.375
500 MPa-30 min 2.844
Vc 0.001

4.3. BEEAEN R FR ABTS BREERENT T

B 4 W50, TEVRFE 0.5~5 mg/mL Y[R A, AN J7 i & B R F R ABTS H HEE i BR 2 3 Bk
FERITH iR K, 7E 20.76%~97.33% NG K . 7EE 0.5~2 mg/mL Ju[El N, 5 FPEEfxT ABTS HHi
RIS R A E AT, 2 mg/mL J5, 500 MPa-15 min. 500 MPa-30 min ZH#i4£4: T 2. 300 MPa-15 min
F1 300 MPa-30 min ZH 143 A58, 3 mg/mL J5 /8, FEIRE 5 mg/mL B 5 FFE ST ABTS H HERERR
P, HESERIMEE Ve i, T WA R IREAEGRE) ABTS HHEIEMREE . HE 2 7TH, AFEFE
fh 1CsofE: 300 MPa-30 min ZH. > 300 MPa-15 min 2. > 44 T. 240 > 500 MPa-30 min Zi > 500 MPa-15
min 2, w[7§ 500 MPa-15 min k{1 N il £ 1 f F 6T ABTS I FHEE B BREE Sy oo AN IR 77 VA 4% 1)
ST ABTS H HHIEIE BRRE /I35 A RO F R I R . R B = Fh el 5L B A B
(1) ABTS H HHEEERRIENE, TR ER 2R A IR[L7], MaFRP oSS Ed 17 aE iR, o
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Figure 4. Effect of ultra-high pressure on ABTS+e scavenging activity of turtle-shell glue
E 4. BeELET R ABTS BHEBERENTIN

Table 2. The ICs, of ABTS+e scavenging by different samples
2. NEHRERR ABTS BERER ICs &

SR ICs0 (Mg/mL)
g 12 1.408
300 MPa-15 min 1.448
300 MPa-30 min 1.495
500 MPa-15 min 0.995
500 MPa-30 min 1.253
Vc 0.001

4.4. BEELENERREEBEFREOE R

f & 5 Al%0, 300 MPa-15 min 4176 0.5~5 mg/mL JEE P, X3 ¥ R MTERR R M 11.77% 1 T+ 5
37.39%, HEWKE 0.5~3 mg/mL sl N3G INZENE, J& 3~4 mg/mL %¢tRt. 300 MPa-30 min 415 300 MPa-15
min AE R MR ARIT, (HANEBAGEHEREIL N, X2 H HERTERR 2 2.48%14 K 35.87%, H1E
WRE 0.5 mg/mL &R R PR HHMK. 500 MPa-15 min. 500 MPa-30 min A& 48 T 2414 ¥ 8 3L iE R %
Bk FREICT 300 MPa-15 min 4, H EFHEFBEB NG, #1343 %1, 300 MPa-15 min 411f] 1Cs,
EAR T HoAd B AL B, 45 AU WIAE 300 MPa-15 min &1 I il 4 1) 6 P RS 32 1 1 35 110 775 4 E 0 A0 o
¥ H B CATE S R R SR R R — B ER2E[19], WA ARSI HER . BER. MR
BE-5¥ H R TERRAE A R[11], FMRE20] M R RN A IR P A S S H X =FE i, HHER
AR BE5m, Ak 17.96%F1 11.16%, Kb HX 2 B HEG — & RTEREE ). 1RRREE[21]11)
ARG R GAN B, BAEVIERIRIE, S IE IR R 2 =i 2 B H R AT B A ) ok
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Figure 5. Effect of ultra-high pressure on *OH scavenging activity of turtle-shell glue

5. BEELEBRREBBEEERRNN

Table 3. The ICs, of «OH scavenging by different samples
= 3. NEHGEREZEHEN IC, &

JERTE L] ICso (Mmg/mL)
g 12 42.950
300 MPa-15 min 8.459
300 MPa-30 min 10.200
500 MPa-15 min 14.190
500 MPa-30 min 16.530
Ve 0.002

5. &

45 T2 A IR AOHR BN IA] 24 24 h, 300 MPa-15 min 414 18.25 h, 300 MPa-30 min 41y 13.875 h,
500 MPa-15 min 414 14.75 h, 500 MPa-30 min 204 12.5 h. i 8 i 5 A B8 77 384 K £ 1 B T] ) SiE
K, MRS T2, AR FREU (35 53 B (P < 0.05), H 300 MPa-30 min £l 500 MPa-15 min
S P PR R B IS 1) 5 446 4 T 3T 50%, i 300 MPa-30 min 411 H B RIA B T 14.21%, 1R T AR s Ak
I, KRS T R A =805 .

VUi R AL ER AL Xt eOH (B PR R T4 8t T 24, B ik 37.39%; 500 MPa-15 min. 300 MPa-15
min. 500 MPa-30 min 1%} DPPHe[{Jif B % & TAE 48 1. 240, 5 =ii& 76.76%; 500 MPa-15 min. 500 MPa-30
min 20Xt ABTS+e[1iEFRFEm T4 TEH, fmik 97.33%. SARRUIT fHF K H mEMERICE, 17F
FFARELE SR, PRI 15 min 42T 30 min, 7EAH[FECRIER (AR, 500 MPa 4b#4 T 300 MPa, RI7EASHT
FURTIE A, 500 MPa-15 min Ab 2 il 5 ¥ AR R BT S s M e A, 3K PT RE S R TS [ v TR AR FR % 77
R B [R50 S5 2 A S AR SE M B A A AR FE AN, 3 350 f FR I vh P A S B R O B PR BE RN ), AT
345 0 F R R e ST M BT 2 5
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