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ABSTRACT ; AIM To optimize the processing with wine technology optimization for lumbricus and comparison of
the constituents before and after processing. METHODS  With hypoxanthine and inosine as evaluation indices,
the amount of alcohol added, the moistening time, the stir-frying temperature and the stir-frying time as influencing
factors, the processing technology was optimized by orthogonal test. RESULTS The optimum processing with
wine technology optimization for lumbricus was adding 12.5 kg of yellow wine to every 100 kg of lumbricus,
moistening for 30 minutes, pouring it into a preheated iron pot, stir-frying for 3 minutes at 80 “C. The amount of
alcohol added, moistening time, stir-frying temperature and stir-frying time had significant effects on the processing
with wine technology for lumbricus. After the processing of the lumbricus, the content of hypoxanthine increased
30.9% , with the inosine content decreasing 29.7% , and the protein content decreased 33.6%.
CONCLUSION  This stable and feasible method can be used for preparing wine-fried lumbricus.
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PEATHOHI TS 8 2 [ AF O 1) G} SR A G b e (1)
fEGEh ik < Bug e B, AR FES), &
Bapy, FERIE, FHSCOmMEA, kb E R AR AR
WO, s (MR 100 ke FHEH 12.5 kg) 712,
ARHIFFE 35 T4 ) 3 R vl KoV e R R o R )
BRI Z s R kR | kb
T4, RAIESCIRE:, LAR B R R &
AR IR, LR G IAGT o 0 7 6 1 e
S T ESH T, DI Rt S
[ B X b b T 5 R IR B RS | AL B
(5 A AT LA, A RAS b IR A 1 i S
Sana (s
1 U854 #
1.1 A% Ulimate 3000 %% 508 AH 351X (B
B PDA-3000 7 — f 4 [ 51 % Hh kK g% R
Chromeleon T /E Y, & EFER CH/RBHE A F)
AE240 BUHL F KF (T2 —, % Mettler-
Toledo MY A BRAT] ) ; CP214 RIML T KF (Jid
Z—, [ Ohaus 1 %% LA KA F); SHZ-D
(II) PR ESZR (P TR A R 5THE
/) ) s Raytek Raynger ST20 L 4 i A ( 36 [
Raytek A7) ; YF-111B B # rh 25 wE bl (Fin %
ik il Z5AURA BRAF] ) 5 UV-8000s 284143060
Bt (BB S AR AR MEBRA (L
VI Rl 2R SR A BR A HD ) 3 TDLSOB B.LHL (1

g2 SR EALAR ) 5 KQ-500F M= i vt e (B
i A AT R A D) o

1.2 M 250 e 2 b RREAT 25 Ak A BR
AN TFIHLE GAP MR SV R R rh 2
BEUR 2 BE 2 B E B K E e 3 Il
Pheretima wvulgaris Chen . & B& ¥ & 5 Pheretima
guillelmi (Michaelsen) B EH B Pheretima pec-
tinifera Michaelsen )14

1.3 KA REIERS (5 wkql7112308) , AT
(#t 5 wkql7111309) . 1L iE HEH (5
wkq17102703) X B2 [ DU )1 45 4E v a5 AR D R
HARA T, B8 =98% ., % 55
G250 (#t5 63N101100, db 5T & [ B A W8 R
ARRTAEAT) 5 KNG I Al K (g e 4 1A
ARRAFE); B (L5 20160613, £3F6 11124241
ey ARAE) ; HEE, OB BTSSR, PR
A RA) ; BER (VIR TR A BRA ) .
2 IZHhi

2.1 FikHEXR

2,11 IEAGAES A R AR OCSCER, S5 &
) DL 4 [ 445 T b 2 0 10 M R
SRR B | Pl IS ] | TR D ] 1]
VERFZENER, LA RO s v AL 75
AEOKINTERR, R Lo(3%) 1EAZBE X Hb e
S T AT IeE, IERAKPILER 1,

®1 REEAEER

Tab.1 Factors and levels

FES
¥ AN /g (4 100 g 25414) B &l s 18]/ min C I HlRE/C D Kb} E]/min
10 30 80 1
2 12.5 60 110 2
3 15 90 140 3

2.1.2 Ml BegsthIe o 4y, FEy 25 g, &L
WIEASIRIR T T, 3o e il it
2.1.3 @iE4&AF  Diamonsil C,, {5354 (250 mm X
4.6 mm, 5 um); FAIAHHEE (A) -7 0. 1% B
MIBEIR — AR (B), BREEVEMLRR P LR 2; 4
It 30 C 5 Pl 254 nm; FEREHEE 20 L, @IEE WL
K1,
x2 BERRER

Tab.2 Gradient elution programs

it 5]/ min AWELY/% B 0. 1%BERRIBEIR — S/ %
0~12 0 100
12~30 0~12 100~ 88
30~35. 1 12 88
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2,104 BHASAEWEAS RS PRE I HOE TR R
K (2 50) 0.2 g, BHEMHEM S, MA
10 mL A= FEEE K, #75 1 h, T 5 000 r/min .0
10 min, B EVEW, DIABEI/KERE 10 mL £
H, 280.45 pm GFLIERREE I, RIAS,

2.1.5 XTHREA A R B AOE IR L
XSS 5. 10 mg T 50 mL S, i & A B
oK, JFEAERZE, 5, 15IEA X R
VSR

2.1.6 ZMEXRRFESS K H o BUR A X IR
1.3.5. 7.9 mL & 10 mL &, fnsk:REEhok
SIAERZBZIE, WA, BEREWA 20 pL, 1E
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Fig.1 HPLC chromatograms of various constituents

“2.1.37 TAMFFUERE, DAVKE IR R 5 vk
JENBRARAR (X)), W AU SR (Y), #EF7IE
Ho A3 mIE T BRI EIES S V=1 216. 3X-0. 291
(R*=0.999 3), 7E 0.010 0 ~ 0.090 0 mg/mL

RN MR R BRI, ULH N Y=706.2X+0. 528
(R*=0.0.999 5), 7E 0.020 0~0.180 0 mg/mL i
GINE T T I =

2.1.7 K®ERE WFE-—REXESER, 76
“2.1.37 WS, EAVERE 6 Yk, INAE R B

W WUH A & RSD 4351 0.64% | 0.83% , #
AN A 2 8 R A

2.1.8 FaEtEilEe  HIR]— I OB R A W
AT 0, 2.4, 6,8, 12 h, £ “2.1.3" Ttk
PR HERE, AR B ERS | WL & 45 5 RSD 435
H3.23% | 2.74% , RKINZITIEREE R AT,
2.1.9 HEMHIAR AEHFRE R IR A
AR 0.2 g, FAT6 Oy, % “2.1.47 WiF Ikl
UL, 7E “2.1.37 WA UERE, AS
WCH I LT & A i RSD 4 B A 4.05%
2.67% , RIZITEEEM R,

2.1.10 e KSR S A A R
WHEH A 0.2 g, FAT 6 63, 7Bk &I AWK #
WERS U BSOS R, B <20 1.4 TR T
Pl A R, E <20 1,37 WA TR IE,
ISR B RS | WL & A M RSD, 45 R
%3,

x3 BRSMERKHRXBER (n=6)

Tab.3 Results of recovery tests for various constituents (n=6)

% HURE R/ g JFAT i/ mg JIAZR:/mg M55/ mg [T /% SRl % RSD/%
YCH IS 0.200 0 0.110 4 0.100 0 0.210 1 99.70 99.72 1.45
0. 200 4 0.109 3 0.100 0 0.210 3 101. 00
0. 200 4 0.107 3 0.100 0 0.208 4 101. 10
0.200 1 0.1115 0.100 0 0.208 7 97.20
0.200 1 0.113 2 0.100 0 0.2123 99. 10
0.200 1 0.108 7 0.100 0 0.208 9 100. 20
NS 0.200 0 0.452 0 0.500 0 0.950 3 99. 66 99. 30 1.26
0. 200 4 0.447 7 0.500 0 0.946 5 99. 76
0. 200 4 0.446 5 0.500 0 0.951 2 100. 94
0.200 1 0.450 3 0.500 0 0.947 9 99. 52
0.200 1 0. 449 7 0.500 0 0.943 5 98.76
0.200 1 0.453 0 0.500 0 0.938 9 97.18
2. 111 BRI R EERS | S A=A AT U SPSS 21. 0 X BRI T AT

TFIALLE ATy, 4T 2 $5F5 50% HIALE . &34
BARIAAEFEAN T,

WH RS 4 BT 0 = B HE IR B RS 5
X 50/9 ANEE A R B I B A R

WUAF & A VP4 = &4 S LT & 5% 50/9 4
FES L e & A

LAy =W s & A i+ LT & A &=

2.2 o GESEDWAHTRATA, £ AR E X
TR JE I T2 A2 iy A>D>B>Cy i Jr 2
SPRTRIAL 4 SRR P AN 0.05, R 4 A
R HA B EER W, Rl S B H T2 E N
A,B,C,D;, BPVHCE & i (5F 100 kg Hb e FH 257G
12.5 kg), AOAFETERIIE 30 min, (B AT
W, 7E 80 °C I 3 min, B, B, W#E4~5,
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Tab.4 Design and results of tests

45 A B c D Y HE NG /% JLTE/% A4
1 1 1 1 1 0.051 0.216 86. 61
2 1 2 2 2 0. 053 0. 199 84. 80
3 1 3 3 3 0. 053 0.210 86.98
4 2 1 2 3 0. 058 0.210 91. 13
5 2 2 3 1 0. 057 0. 190 86.39
6 2 3 1 2 0. 042 0.255 86.73
7 3 1 3 2 0. 054 0. 184 82. 81
8 3 2 1 3 0. 057 0. 195 87.99
9 3 3 2 1 0. 027 0.255 73.21
K, 86. 13 86.85 87.11 82.07 — — —
K, 88.08 86. 39 83.04 84.78 — — —
K, 81.34 82.30 85.39 88.70 — — —
R 6.75 4.55 4.07 6.63 — — —
5 HENW 500 pL; LA 500 pL 28 F7KAE 2 FR, IR
Tab. 5 Analysis of variance 25 I BRI s S BIIA 4 L % 1
KU BRI AW 5 F{E P1H W, IG5, #E 5 min, & TR
A 140. 766 2 69. 535 52.397 0 %%Fiﬁ‘, 595 nm /EZJ&\ 1 em %ﬁé{mu%%%g[sj N
B 72. 675 2 34.903  26.301 0 X s . - . . -
C 48.628 2 23.943  18.042  0.001 DIt e B2 O B AR AR (X)), MR R O G A A
D 129. 408 2 63.390  47.766 0 (), #47EIE, BEIFAFERS Y=1.108 1X +
0.090 1 (R*=0.999 4 I W WAE
23 EERE HHE TR E T L 3 ( o SR PR PR A

YIS UE, 075 U0 RS 1) 5 A L4 0,057 1,
0.056 4, 0.056 7 mg/g, WIH&HETHN2.314,
2.350, 2.323 mg/g, WHEER AT RSD 43514
0.62% , 0.80% , 45ARRM], FrikeilyHh Je i .25

KRR AIAT .,

3 B RBEFHEIERS T

3.1 RamehmEL

3011 P FTA B A R e A T

FIEE I XIS, 5. 410 mg T 10 mL 2R, DI
TREEZZE, BHMFAEAVSR, BT
4 CUKFIHORAE, %,

3.1.2 FEHHmEE IS SRS B
# G-250 100 mg, A 95% .5 50 mlL fifi 22 i
A 85% ®EfR 100 mL, /g 4tk k2 &=
1000 mL, 4 CUKFEIRAE, %™,

3.1.3  HRlAA A B e Sk A R B
W45 3 4y, R4 2.5g, A 10 f5RKEE
30 min, #7530 min, 5000 r/min Z.0> 10 min, H
EERCGERZE 25 mL B, .

3.1.4 ZMEXRRFE KB WA LG A
WOk i, FH 25 B KR B T 1 vk B Ol 0. 108 2,
0.216 4, 0.324 6, 0.432 8, 0.541 0 mg/mL HIXF
HRSRVETR 5 0y, 4 BN AR 25 ek JCA 6 8 Xof HRL
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0. 108 2~0. 541 0 mg/mL Ju B NL LSRR RLT,
3.1.5 KE®mERE W sEKER 0.108 2,
0.324 6., 0.541 0 mg/mL FXT HR S 4 500 pl,
AN 4 mL 2% B s W RG], HE
5 min, B FEINMIEHEE T, 595 nm K, 1 em
JCARTT W WG R, DA 45 WO EE RSD 43l
0.35% . 1.43% . 2.16% , FPHALZHKE % R,
3.1.6 EEMHRE BUbEHAEL2.5¢, FI75
By, # “3.1.37 IR ik dl A s, I
B WO B 5 A5, A RS B AR B )
500 pL, JMA 4 mL &S 50w, REH5,
FE S min, B TEIMOOEE T, 595 nm
K1 em JER M R, A5 W EE RSD A
3.51% , RUNZITEELE MR,

3.1.7 FErEE BB EYRE Y 0.108 2 mg/mL
FXT RE W 500 wL, A 4 mlL 2% I By 52 5
W, RAWE, HHE S min, B TEAEEET
o595 nm KK, 1 em BRI EWGE, B
30 minillE 1 K, WA WOGEE RSD Ry 2. 11% , %
W0 S 0 KA I 4 h INFa e T R

3.1.8  hniElEERRE RO HMEARE S A RN
e R 6 Gy, S5 A AR INLTE F A O BRG
WEE, Ho¢3.1.37 “3.1.47 TR ke, 84
I35 AR 1 AE- XA B 98. 3%
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3.2 RFERA . SR Z R BUb e K

ek oK £ 3y, BH 0.2 g, K% &, %

“2.1.47 WUFJr kA pa R, E <2.1.37

W RE, IRSAR, ZPR L6,

Fko6 MIANBREER, IEF, EARFETL (xss,
n=3)

Tab.6 Content changes of hypoxanthine, inosine and pro-

tein before and after processing (x+s, n=3)

i UCHIEERS /% WU /% EA/%
ik 0.042 4x0.000 9 0.332 6+0.011 2 1. 140 0+0. 036 1
TP b Ip 0. 055 5+0.001 2 0.233 8+0.005 8 0.756 7+0. 035 1
SAHBEENL 30.9(4+) 29.7(-) 33.6(-)

3.3 R EK6ERW, MIBHEKE, WGEERE
AT 30.9%, PLHSEARIET 29.7%,
AT EAEREINT 33.6% .
4 it

ARSI R FHIE A IR, %o i e v o A P
BT = o O 3 L1 N1 2 S 4 R L R = 4 G
SEARIFIY,  DABSIE (4 T M e (40 ) T A e ]
FAan R M EE SRS &R, EAR, 3E
HARR , MRS SE AR o R B R T AR Y
FEIH Y PR RIS S A2, RlEfd AT
AL, Pk A T S 25 EAE Y, R
K FHUR G R & A A e bn sl g, X Hh
TR T AT Pk, DA I b e 9 RS b 2
FE LR B AR R b e AR R B R R v )
—EMLIRE X,

R VESE | BRE, AR EERRH . v, HAE
M ARG BT S A BE LB E AR B Y
R, IRRESZG AT, 35 M P SV Wi i 45 B DAk
HFRRYN, MRS SR . k% “Fhal
Tgsm™ | X n] g5 R B RS S A BN O,
MR, IREERS S AR, LS A=ET
R, LR R AT RBJE LT AR AL 2 4540 1S L IR B R
ZT VR, BEE RSN R T, B
Ty e 2R IlE AT AL R R RS

WlpE S ZMEARMEZI, WIEREN ., 45
WREGAED ., HMEYENA . PSS, DTk
THE I 56% ~ 66% ' M e A 1 H AT O0E O
UV WA BEE Bl koS B A Ak K i
L S I BE e T A G I TR

At IR A AR A, MR
HEAGA RN, n e Hld i H AR T
(1, DRI SE e A 5RO 23, 84 Fr)e
LBt
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