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Preparation and Quality of Pre-conditioned Low Purine Turbot Fillet
SUN Hong' , LI Tingting”* ,SONG Minjie' ,ZHAO Guigin',LI Jianrong" "

(1.School of Food Science and Engineering, Bohai University , Jinzhou 121013, China;
2.School of Life Science,Dalian University for Nationalities, Dalian 116600, China)

Abstract: To meet the needs of gout patients for high—protein, polyunsaturated fatty acid fish fillets, prefabricated conditioning
low—purine fish fillets were developed. In this study, the process conditions were optimized on the basis of single — factor
research ,and the fish fillets were immersed and boiled to effectively remove purines to prepare low— purine conditioning fish
fillets ,and the high — purity liquid chromatography was used to detect the purine content. The results showed that the best
conditions for immersing fish fillet in aqueous solution of Zanthoxylum bungeanum were ; Soaking time was 45 min, the aqueous
solution of Zanthoxylum bungeanum added was 2% (w/V) ,the processing method was boiling, and the boiling time was 8 min.
Compared with fresh turbot, the purine content was reduced by 58.07% after soaking—boiling the turbot fillet in fresh water.And
soaking the pomfret with Zanthoxylum bungeanum powder and boiled treatment could reduce the purine content by 79.50% ,
Zanthoxylum bungeanum immersion—boiled treatment could significantly reduce the purine content in turbot, which indicated
that immersion combined with boiled treatment could be used to remove purine in fish fillets, for the preparation of low—purine
turbot fillet, and providing guidance on healthy diets for people with uric acid.
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KO, 350 Turbot 75 BT A, HDRKIM 1L H
TP ERRZ R 2, E 250 A8 RV AR M RR
YHET R 25, 9k I P h ok 2 s (e A st 3k
[ A B U AR R e T DY ORI Xty 30T
BAVERFCE R ZEOT FRIH R — A, FRIAAE 7~ A
2.2 Jymfi, o 4 E R SEEE A B — 2 e A

KRS A T8 e IR ST, I s
Jt L 4EA 2% Q-3 IR IR A DNA! ) 254011 2% 3 0 i
WK =SV E IR K . BRE ] 200 ¢ By REE6T(0,
WAL LA R — D AR N — R R & S —2F
PAE" o AR I PR 12 1 3 5 fi S 200~410 umol/ L,
Kaneko RGN 1 1Y 22 B 53 AR AR P BE
TR ATV e R B A5 AR . <50 mg/100 g, iK%
21 :50~100 mg/100 g, F}1EEZH : 100~200 mg/100 g, &5
£f:200~300 mg/100 g, #% &4 : > 300 mg/100 g,
FL A AR AR WS 04 £ ) A0 46 45 25 VR S L XS AR LA R FL
i, AR WEE P& £ ) A 6 B 4 AT 0 i IR, v S IEE RS 7
B E WAL FEER 43 P il B JCER 43 2K 7 TR EE
0 F T S IBENA B7 BE R IA 111.94 mg/100 g X T
WA G684 P ) = B A v A R R R
T X T 8 8 7K 7™ ity v I 14 IS8 Bk 3 S i B
JInTE AT, B R T X a0 ) BEAT K AW
ZERIMKE I AL, 520 SR B, 2K 2 Ab BAT DU SBE
BARNEENg AT R ER S a0k R 35 T R AT S A vk k)
(CRFaM) 228y B A 2 B ) V= 1AL 2,
WFFERHA , 33X T IR RORE XA AT A 28008 BR 12 RS, H R 5%
By AERBORY AR 2245 12 U ALk B fr [R) IS I 150 R 280 2R
A, IR R ZE O HEAT K RIZ W - /K AL I, WP 5E R
W], REZ6T 0 {2 REF R IR UL, T /KK B AL B, i
FBLBR SR T0% o PRI aed ¥ 90 — 7K A8 AL 3R, JId 64k e
e, I R B A DO BE PR VR BIOK 7 5, T LLER S
A SZ AR, BRAEAG AR HE KT 7Y W A R 1Y
I7 18 K o

BT HRTXS TR G i A B A I 1 Uy vk A W
B GE— BOARUE , H B9 LS 3 L HL UK DL S
FaEHek . FHh OO i PR S AR e R L R
B BFE L B T2 . R AR SR T i RO
TS il o S TR BRI AL U IR 9 A8 v IR A G oK
BALPRAY T, XA BB S PR S RS S BT T
A, LA AR SRS PR e
1 HRSE
11 MRS5S

e 75 R SZEF ( Scophthalmus maximus) 1L T4 51
JHTIT AR PE T 37, 5 45 % B 750 ~ 1000 g, FE UK
( Zanthoxylum bungeanum) WEEMHREILSENA
FRZYF] 5 BRIEES (Adenine ) | & I (Guanine ) | U 8
214 ( Hypoxanthine) | 2 I 4 ( Xanthine ) | PU T 3 & 48
2 (10% T2k F) . =5 41 ( Trifluoroacetic acid,
TFA) 7K Z. 1% ( Glacial acetic acid) ¥Ry igal, 4
i =99.0% , 15 BT R T A AL RHHE I 47 BRAS 71 5 48
#afi7K ( Milli—- Q Ultra— pure water) 32 [E Millipore 2%
Fl 3 R (Formic acid, FAC)  S3#r4li, K48 /=R 1k
FRFNAH R A F]
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SK6210HP BUEFE i vesy LR 75 A
HBRAF;JYL-CO12 BUZ ML JLBH B AT FR A
W] ; DK—BD #I B HfE iR KA i fE —Rl A R A
] s MS105DU #Y |y F 43 M7 RS Fig = M4 ¥ — FC R
ZH R F] 5 LC-2030 7Y 5 v s SO AH g H
A< 513 ; Biofuge Stratos % BLAS JERL 78 RAL KB I
ZEXR L IANES A PR A H] .

12 EXSEMNE

12,1 ARAERNRIOLH] 2% RS SE" () J7
VEJREE , 435I FR AL 0.0120 g B L4 | 15 IEE04 | YR 3 5T
NS TENEMS E 2K 2 10 mL, g ik oA 1200 mg/L
MIBRIERE 5 (1 mol/L ) NaOH Bhifs) #5 . BHJS
JH B 2 7)CH D o LR AR A o R B L il i 300,200
100.50.5.0.5.0.1 mg/L WIPRUER . FTA R D0AE Sl ik
0.22 pm JENE , FE G 19 A TE 5 1 T AT IEE R4 5 & i
L AS TR, DA B PR AR (YY) B 5 B i
& I AR AR AR (OXO) AR PR TR A T

1.22 (GiE4F (i tE Agilent ZORBAX Eclipse
C;s Plus(4.6 mm x250 mm,5 pum) ; #i i€ 0.6 mL/min;
FEVR 25 C ;AR R 6.0 pl; &4 254 nm, vk
28 T HA A LK AR 1.5 1.5: 997
REVENGLEIAE a, F- 5 HEBE(HishAH b) #2 95: 5IR &
VE N B AR o

123 FRESARFRANINGE SR Qu 251 i 1 1Y
T REVEIE R . FREL0.20 g #4850 mL 205
e A = L K iR 45 10 mL, IR GJ5 90 “CoK
N 12 min, 2R J5 B F 80 C FiEfizEk &=+, 584
YT A 3, U W e mi Rt 0.22 pm g
5 LA

1.24  Jrikspsgg fEibib—2Ea o Oy ik AR I e Y
TR HAEASL G T g nl AT M. 5 130 25 B2 - R
FH O 8 09 03 Oy 12 %) [l — IR AR i 2 1R 6 Ik, iF
R 6 pL, S AEXT AR IR 25 (RSD) |, 3 2 1 R0
AHEATE Jr 5 oKS 2%5 E (RSD) . 1 & PR g8 Uk - B Y
MZE R4 () B — i £V, 45 H SR HERE DI 2 6 ¥R, 1157 Y
FhIEERS 4 5T 45 1 P8 AH X5 7 A 22 (RSD) |, #ff 12 A 7%
1.3 WHIABKER XE & H &

1.3.1 TR fEfLg iyt Bom T T8 i3k
fith b, M0 W A I ISR TS, o A T A A SR R4 O B £
Ho ARIEM RSP B I T T 2R : £ >R F
I & P PLIk rZ A ek — 0L AR,

132 #EZ s

1.32.1 & RTAEE R 8RR ) KSR B s R ST 56
= VKR BY , 55 PR L, VA - ) O BOEY 3 1
FHAK oh P, Wik, B a5 SR A , I1-7 8 1A A
/INA 6 em x3 em x2 cm FAR B Ao

1.32.2 MEREKESIHT EdERINA — &R
AEHU IS W 12 v — 2 i ] e B fa A, B =l ok
Hr K & — 2 B Ta], X A A A IEE N e A T ISR o
1.3.2.3  JHBR B2 A A B ER 2.5% , M
1.5% , 29 1.5% , #21F 1.5% , T 3%+ 1.5% , R
4.0% RIFSTHR " o AT IR I T i
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1.3.3  TEAUBY S TRIZ AT R ZE BT RS & a2 . T
ST 3% TS B RV VR R N B A R B i A S, BRI S
LLERIGIAE 25 C 44 Fi#1T,
1.3.3.1 ZMIBTEIAEERE K 20.00 g AYFE S (15358
) T 2% B AEAOEY 7K B WP 43 iR i 0,15 .30
45 .60 min, M 58 MRS
1.3.3.2 FEMUBEINE ML B 20.00 g R
PS4 A) F 0.1.0% 1.5% 2.0% 2.5% .3.0% 1

AEARUR K V5 W R 2 20 min, ) 58 WEE04 L WK
129 R X HE
1.3.4  TEABUM 7K WK 78 X6 RS2 0T ISR S 55 1t 5 i)
1.3.4.1 BRI RBNTE  SokKE TR
=0, AU TR S TR, DT R )N, LB
SR IS SR vER T, B RIR 22 O, SR E
HTEE AR B 0T B AR B B Ak R B, bR 25
- 20.00 g 38 R EE KA 0.2.4.6.8.10.,12
14 min, FREEAETE] G P BT &L, THEE A2 20 N e di
B QDI 3 o /N L1

F = 2A B/ A A R

AR IEERS B = BRSPS S i < R R AL
1.3.42  JKZEEF[E] X R ZEGEREMS S im 52 ma 2% 1Y
FEAUR A 200 mL 7K rf 2538 1% |, B 20.00 g AIZ
M RE T K gkgz i, 3+ F 0.2.4.6.8.10.12,
14 min [ X3 SR BE AT BCE P53 00 RS 5 B

LAIVE 7K A %k BE2H , 7F 200 mL 7K 3 i 1), B 20.00 g
KiFu R E Tk P aks i, 3T 0.2 .4.6 .8,
10 .12 14 min B ) N804 5 1 2
1.3.43 BEEIFRE  XTmBREiTEE KB LB
Ja B A LSRN EWRBEITFN G, RS A
PP, 48 9 AR 2 7 00 2 A0 5 DAL IR 2H 2t |
a3 R IAE AL G WR 11 ERAS e AR R B Wk A7 BB VT
#r, BBV R ANEE 1 s,
1.3.5 {2Ul-/KEALHEEXTEERS i isEm K 20.00 g
10 P AE 2% MTERUR TR UL 45 min J5 , & TiEK
Hr2E 8 min, U IS B i
1.3.6 RS EBRZR A TTHE

EEMS R 3 (% ) = (a=b)/a

P a RELEIAE 5 RS & i, g5 b TEAUK
12 UL TR AR R AL F SR 5 B 5, g
1.4 HiELE

PR SCEGHER B A = IR, G5 SR oR MF I ME + bx
WENR 22 , By b FR A FH 4 2F Excel 2007 F1 SPSS 17.0,
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Table 4  Effect of boiling time on the sensory sense of turbot

B - T
e bt 45

HAE R, A A #:, R 1~3
P TR AR, FBEC AR, Db, R A 47
ool B R, Jo i I 2T 4R 8~10

TEIR , R 1~3

AR A, AT H IR, B T 4~7
VAR, BAT Z ISP RR I &R B 8~10

UL AU 5, £ P S8 A RRE 1~3

SR i R ETCRY , ST T, (ELAS P 4~17
i AR ECE SE R, SORART B 8~10

2 &% JH Origin 8.0,
2 ZBRESW
21 ERSEMNE
2.1.1 byl £& i 2 nl A0, 2 7 #7E 0.1 ~
300 mg/LAYVE BN LEME 56 R R, thE RE(R) By
KF 0999, FFELIMER,

2 ERARAEINZE

Table 2 Standard curves of purine

WIS Tk Jits R
R N 4 y =52295.6180 +9797.2052 0.9999
19, 4 y =36797.9572 +5928.4888 1.0000

UK N4 y =43013.0004 +5435.8574 0.9999
P A y =29216.3590 +3230.0488 0.9999

2.1.2  FEEZFIGUE B TR RS RS R A
LR 2 e 8 X I 4 A T F4) R B M 1 il — B B2
i, PRI o e — 25 38 Dy vk AR S E i 7 = TSR Y
ST R BEAT I UE, DARR R SEue SR A vER R . X
[F]— R AR PRI E 6 WK, 45 ANk 3 Fr s, PUFh
A& 5T I 45 A8 X A o s 22 ( RSD) 7 0.1199% ~
0.4393% , & B ER RS 2% BE R 4T
PSR EE R Won (R 4) , PUFIEE RS (1) i T A
B4 RSD 43514 4.2983% 4.3827% .2.1970% .4.3859% ,
ZITEEEPER A (RSD <5% ) , 386 FH T RERS A
2.2 ERHIBER
2.2.1  FEMUBN A IROE W 3 R SE BRI A f 52
2.2.1.1  2ETEIAEEE R 5 A ENR UL ET ] R
ZEBPIEERS 5 5 15 ), R 22 0 28 AR ARURS /K 5 WROTR MG
60 min A, MRS SR 2 R R, 72 0~15 min

R3OEEELRAR

Table 3 The precision results

- MEAE (mg-L~") Trﬂjféil RSD

1 2 3 5 6 (mg-L7") (%)
T N 101.0584 101.1631 100.9944 101.2208 101.1622 101.4458 101.1741 0.1562
19, [ A 100.2414 100.2216 99.9601 100.0933 99.9760 100.1497 100.1070 0.1199
VR N A 101.1650 101.4089 101.2051 101.3920 101.3105 101.6873 101.3615 0.1871
N A 99.6170 99.8114 99.3908 99.5223 99.5354 99.4809 99.5596 0.1438
N A 402.0818 402.6050 401.5505 402.2284 401.5714 402.7637 402.1334 0.4393
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Table 4 Repeatability test
. I TR
Y P 2 TR i 4 e 5 Feio o
L I 95.8863 101.6179 107.4699 100.6883 98.4520 99.6118 4.2983
19, [ A 94.8253 94.2461 96.5253 104.5445 100.6522 106.2819 4.3827
YR I 183.5359 186.4303 189.1147 193.9560 188.4851 106.2819 2.1970
P 6.4207 6.1651 6.9253 6.9247 7.2557 6.4401 4.3859
25 RIEF [R5 RS 2 R
Table 5 Effect of soaking time on the content of each purine
AffE] (min)  JRIEAS (mg/100 g)  SIERS (mg/100 g)  YRFEIEMS (mg/100 g)  BEIFEMS (mg/100 g)  EERS (mg/100 g)
0 45.8404 +0.8849" 13.1896 +2.0136" 24.6608 +0.2804" 0.5600 +0.1123 84.2507 +0.0667"
15 12.5256 +0.3249" 3.8274 +0.1635° 16.9529 +0.6442" - 33.3059 +1.1327"
30 11.6599 +0.0674° 3.4700 +0.1302° 15.5060 + 1.0497° - 30.6359 +1.2473"
45 7.7216 £0.0214° 4.2852 +0.2510" 12.1474 +0.2492° - 24.1541 +0.4788"
60 8.6291 +0.7398" 4.0806 +0.4964" 15.2412 +1.1967* - 27.9510 +1.4402"

TE « RIS [ "7 B 3 7 AN [ i [] I 35 47 2 5 [ 35 1, P < 0.05538 5 [

AERBURS A T X 25 W S5 AR 2 (/100 )

Table 6 Effect of Pepper powder addition on the content of each purine(mg/100 g)

UCH IS

B SR

%6
AU A N (% ) JiR Ry g

0 32.5873 £0.3357" 87718 £0.6619"
1.0 27.5952 +0.0434"  10.2547 +0.0686"
1.5 19.9737 £0.0352"  9.6458 +0.3923"
2.0 25.5675 £0.0076"  6.7624 £0.2031°
2.5 22.8878 +0.0120°  6.0047 +0.1654°
3.0 242823 +0.0167°  9.5531 +0.4014°

21.1054 +0.6168"
19.0777 £0.0245"
14.6424 +0.0031"
10.0590 +0.1686"
14.7749 +0.1458°
11.0461 +0.0058"

0.1157 £0.0022

62.4645 +1.6145°
56.9276 +0.0876"
44.6162 +0.4329°
42.3889 +0.4329°
43.6674 +0.2992°
44.8815 +0.4182°

PR, A MBI A SR Ul /D, R IS | YR B RS | I IS
S3-5va /> 33.3148 (7.7079 .9.3622 mg/100 g, 15 min
PUJE , MRS ik /L o 3 S T B, R JE e TR e, A5 R
SATRRHE Y 8, HAELS minffEIRS G5 B T
50.9448 mg/100 g, M54 i [4: 3 ik %] 60.47% ,45 min
Fsf M2 04 B B R AR, DA I %8 % 45 min Ry % AR IR WO
8] o ST A4 RO 32 0 v S G T ) B IS BT BB DA
R A A T S S R AR Ol 2D, HLIR S B
TR

22.1.2 IEHMUBERINE M E R 6 A FEILEHU
BRI X RS 0 NEE I 5 i f1 2 ), il 25 A6 AU S
EEAEgSE i, g A b BRSBTS R B R 218 TR Y
HaFA BRGNS YRR IS A ok, NGRS N L B R
BARATS AR TR AG H , JHE v i W s R R 8 WEE 4 A A B
A FEAEABUR BRI IR B 2.0% B, NS B
N B AL Ky 42.3889 mg/100 g, B I i B 2 3k 3]
32.14% e BT B8 5 46 ARURY o %) L 20 0% PR e A
D S = | S R S e L e A I k2 el
VAT, B 1.5% 2.0% 2.5% .3.0% =[] [¥) 124
TEES N IS i 2k B 2.0% M AEHL
M AN

222 K ] RTINS 5 5 )
2221 AERAFALRKEIR MANLE0.2.4.6.8,

10,12 .14 min B} /9 %% 16 28 %53 51 S 1.000 ,0.939 |
0.857 .0.802 .0.771 .0.746 .0.730 .0.707 . Bti 3 7K & B

B Ey 384, 3L H UL PR A B 451 2, B DA
AN
2222 KWL R ZESEECE A3 o0 iy R2 A 1

SRR LR o R EE O BB A5 43, Bl UK B E] Y
N, JCEE O A R R B W S, A R AR A sk
R AR, A2 PG T TS O, T BGE Wi AR 15 gl ik, 5 it
JRUBA | T JERAS 3B >t B s, 7 1A B bl T i #A o[l LA
LR AN AR (75 f0 P ok Bk s A r: , HaE Wi AR 18 AN
SEdE ™ AN A3 R AT
OF e A
35— XIRIG S
sol  —AAMERARSY
—e S5
<R 25+
Lol

%
oI5t

10+
= ol

0—2 0O 2 4 6 8 1.0 1.2 1.4 1.6
7K Z I 7] (min)
K1 KRR R SR B Ay
Fig.1 Sensory scores of the cooked turbot with boiling
2.2.2.3 RN XS KR GPIENS S & 2
TR I R) %] MEEIE 35 B 520 , Bl 5 7K 8 i TA) A SE 1<,
W 5 2y 5 BT R e, 4 I AT BB 2 T RE A K
A A BE N, 3 B KB A B A0 R ZH LN R X R
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HEAT TR RE . A DTTEAR I, BE A I A T, A A
JLET A , WU 28 BT O, AR B B sl /K i) [ R 7k i
G IR AT NSNS R N o o NN P L
Mo i o

44 (mg/100 g)

0 2 4 6 8 10 12 14
7K Z& I} 7] (min)

2 K ()X MRS 5 e R0

Fig.2 Effects of cooking time on the content of purine

525 A P, S 56 2H R e R B A e 2
6.94% , Rl .41 FEASURS 7K 3 TR Z5 6 HL RN 2 B 1 52
Wi AN K, 100 B A I e it Bk af A i 45 TP A7 A DR R AR
F o HED AT BE S DA Sy 78 /K 2500 T 0 7 v e 1 A2 4k
FZRPRAERAE SR . B U S A X B2 5 i
T RGNS 5 I S

ZEA R 1 RS R R O 2R SR A5 0 DL A 2
7K 8 R T X R s 555 5 78 2 W e 28 B 45 /R BN T
I B [A] 2 8 min,
223 RE-IKBEALBEXEENG SR K3 2y
TR — 7K AT R B A RN, R R SE B A L,
FHE AT K22 B PEAT IR ¥ IF Hon A4 vl 4L B, BE
A AFT NG 55 dt )l b 58.07 % 5 TN LAAEABURY X Ok 2 66 i
AT AL B 55 i R 25 B AR IS 5
AT 79.50% , 51 K IR UL — T K K 2 B 2 AL AR
LIRS 5 BERRAIR T 21.43% |, 400 wT B A2 DX oy ) o
R BB RN T AEAURY T B AT 208 o3 T e 2E
B S Tl 110 395 2, A T Bl 9 R T A Dy i
We , B ISE I B s T AR DT B IR IS el kg ET
N, 38 S AE AR ¥R U — 15 K K A B 7 0N T AR B AT LA
B S IFRARRZE B i (g NG 55 o BT ) A5 AR SC
R IERS f0 7 .

120+ A

5] Ve

i
o 1

—_

(=3

S
T

x
(=}
T

H(mg/100 g)
&
S 3
o
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IS 55
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Fig.3 Effect of soaking—boiled on the content of purine
T AR NE PR R — 85
AR 2 6] 22 57 3% (P <0.05)

o)

Wi

KR

AR SEHE L 28RO 23 325 D R T ik, e

02 ox1zz028)

WR SRt

RAR A~ BB IR - T /K OK 7 9 J7 5,
JBEIR fa 7 v B RS 25 3R ok ai i T 2% B9 AEARURS IR
L i 45 min, PG K W 8 min, w75 S ER N 14
Hifh o S5IE KR WL — T KK &L 1 A5 12 AR L
W SR BEAIR T 21.43% BTG, AEABURH IR I 45 G 18 7K
AR I 7 2XRT A7 288 AR R NG, S 6 BT A AR ) £
Fr PR TRRCE S, R UE T S ARVE L, 32
PeHEA™ dl =Ml B A B o bl T AEARUY B0 52 4%,
AERORS XoF R Fi8) it S AT B i A i, S 3 3 A
I AT Rt — LY . S5 22T L) 2% 3aE o i
i 16 531 %) 422 55 BARAL T BEER ST AEABO) v e AR
KBHEPERLST LA KA E 7=

57 3Lk
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