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W O B8 S WA R SR DL K 2 e B X P A T (acrolein, ACR)IIMVRIRCR . A&k FIA
Chou-Talalay J5#:, K &R0 @ 15460 27 3 Ak (synephrine, SYN) ., # fZ # (hesperidin, HES) . & — Jolk A
[ 410036 ¥ &£ (half maximal inhibitory concentration, 1Cs){E %€ U], KA F SRR EL 1% ACR BIIIHITEPE, 761t
Fehih |5 2298 E (curcumin, CUR) . #i} 7 25 (quercetin, QUE) . LI %%} (kaempferol, KAE) = ol FHAGAN I 15, R
1 CompuSyn BAFXHRIBCR AT IATIHEE, IR RSB G - A3 B BERA I E HES . SYN . CUR BRHIXT
ACR M ERERAE, A-Mr LM EIMLE . fo o MBEAGE J 22 B iR &R, FIHE & SYN FI HES MG IS & CUR
2 BN TR MG, BOUEZ X ACR UIIHIZCR . &5 SYN 5 HES #5J1f 1Cso 17 %€ Ho ] iR At
R AZBR He i — B Y B U EIE ACR MIYER], H HES. SYN 5 CUR/QUE/KAE ##H8 1Cs, 185 Hufi] =

B X ACR A AT bR RIEAE; AR T8, KM SYN, HES. CUR 15 ACR W& #1394 BrieTt,
WY DAL S FARGE A AR S 22 1) ACR B BUING#, T RN ACR ZEERG A FR b, [ AN 54.21 g/kg
RHER AR 3.334 g/kg ZE 8% ACR (NI N 57.22%. 45  SYN 55 HES. CUR % Z XX ACR E’Jéﬁ
REAA UGS, UrRIBLE Oy AR AT 2 09 ACR BG4, HE& SYN Fl HES AR AlIE
CUR )22 2O F R A R v A2 BUAY ACR REGE 1A BB LT A il 35
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Study on the synergistic effect of synephrine combined with hesperidin and
other polyphenols in inhibiting acrolein in food system
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ABSTRACT: Objective To investigate the inhibitory effect of alkaloid and flavonoid on acrolein (ACR), alone
and in combination. Methods Based on the Chou-Talalay method, the inhibition activity of synephrine (SYN) and
hesperidin (HES) alone or in combination [a constant proportion of half maximal inhibitory concentration (ICsg), the
actual proportion in Orah mandarin] on ACR was detected by high-performance liquid chromatography, on this
basis, the inhibitory activities of curcumin (CUR), quercetin (QUE) and kaempferol (KAE) in triplet combination of

SYN were analyzed and calculated by CompuSyn software. High-performance liquid chromatography-tandem mass
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spectrometry was further used to determine the capture path of ACR by HES, SYN, and CUR in combination, and the
synergistic mechanism was also analyzed. Finally, extending the studies from the model to food system, citrus rich in
SYN and HES, and turmeric rich in CUR were applied to the roast duck wings to verify the inhibitory effect of
multiple substances on ACR. Results The combination of SYN and HES at a constant ICs, ratio or the actual ratio
in Orah mandarin had a synergistic effect on inhibiting ACR, and the combination of HES, SYN, and
CUR/QUE/KAE at a constant ICs, ratio also had a synergistic effect on inhibiting ACR. Compared with single use,
the adducts of SYN, HES, CUR, and ACR were increased when combined, indicating that the synergistic mechanism
was to promote each other to capture more ACR to form adducts, thereby synergistically inhibiting ACR. In the
system of roast duck wing, the inhibition rate on ACR was 57.22% by adding 54.21 g/kg of Orah mandarin pulp and
The combination of SYN and HES, CUR, and other polyphenols has a
synergistic effect on the capture of ACR, and the synergistic mechanism is to promote each other to capture more
ACR to form adducts. Moreover, the rich SYN and HES of Orah mandarin and the rich CUR of turmeric can achieve

3.334 g/kg of turmeric. Conclusions

a better inhibitory effect on the formation of ACR in roasted duck wings.

KEY WORDS: acrolein; synephrine; hesperidin; polyphenols; synergy effect
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I (acrolein, ACR)MZE—F/NrF A FIRE, HAb
Pt b A RS PR R, R LA R R R A R R,
WSRO A | 48 A TR Jok 5 5 5 T 7 4 B R AR AR
, A IEE SR ACES KA 26 ngh, Mm% AR
WRE ACR W] S B2 E R0 Ffb 2 vE i )L 0 i A
PRIRU, 02 BRI A S R T R g | A ik sl ks
BEARIST, ok 2 g 20, VR [ i 3EA S B0 B 41
b B ACR, J&SESESA AL R A — A SR R, XA
M B AR IR, WA B T ACR AliE k5 Fas
(Apo-1)FE T 32 1A i 988 IR B8 5 F 32 44 AH B4 75 5 L4t
Mg T, ekl ACR RIETLRE) vz, ATLE T
A R . FAREREE . Edh i Ty AR
I A EANETE ACR e FERORTR, 76 i )
IR AN . HUE L REELRRSE), R . EIEER R
KA S M TAR P K ACRI™, 512 AN i 3t
TE=180°C MIRE T =i, & B N 5~250 mg/kg
[ ACRI, JAMENGTS | B . WL | TR, THETRE
i LSS EY P i ACRY, H g RV E
10~600 pg/kg!'® "7, gl hn T &8 4 % ACR R AL, F4
R UM ACR MR, 22 4RI A .

B KoY 2 B IR M 2 T LA B K ACR B
BN A T A B E ACR & KF, e %
(curcumin, CUR; & & FA2 . REE/REH . Mk X
(quercetin, QUE; & T T/Nridr . R Ih&%wphH!),
11125 B (kaempferol, KAE; & & F&M . /Duid. TH. #
OB = A IE o S W PO el T 0L 0/ ARG oY 7
3l bk (synephrine, SYN; & & TBR AL A& [RIAE HAT TR
HAHAE ACR [MTIRE. 85 sh AR Z R s i L A7 T AT A

FACRIRP . R AL . DR SCRL TE TR A R
FREL— ACR I 4 00 0 5 PR A R BILIR A RIS, T
SEBRA R KRR H g b, @R AFEZ R ACR
W5, AnAE I S R, A SRR T AT Z R ACR
AT B P P 5 A AR LS, A B A AR B AR ], o4
RUAHKAIE, (AT DMEA IR 55 ACR
TR B T R S e S

MHETE B2 E AR IR0 | AR T
1R | B R 2, BRI F 2 R AT
AR, AR R IS IR B TR B, ) e
TR S IR Bl VR IR 200, R A RASR AT
FACRBIRIT L R B BREFBSIMARSR R R R o, A
A REIS MG A B R LR, [RIIN h A B R AV EE Y
ERR, MO RERSIS AR AE AR 2 B0
FRIME R 2w R Rk 52w R
ISR, (HE DL ERFFAR T 22 Mt b A= Pk
SR, A A YIRS 2 Z (R S HCXT ACR (i i 14
FRISENE, AR TR ANOURTG = B Ak S 2 Rh e Ar,
Rt 5 HAE R 2 o0 M o BFSEAE Wi IR AR S R
Z Wl A N BXT ACR BYIIHIVERT, X PRl oin
FE ACR 1A R0 il HAT B 04 8L AN S 3 3o

ATFTEFH T & & 8% B2 77 (hesperidin, HES) Al SYN [
KA (Orah mandarin)!, 7 A i A0R A €38 - — B 2k v R
B K6 %5 1: (high performance liquid chromatography with
diode array detector, HPLC-DAD)#;illl HES/SYN HLFH M —
JUIRIXT ACR BYSMAIAE T, LA S S A~ Rk o i S ] =
JCIR I B IVE F, 1R A CompuSyn R4 X 15 I AL
RIEAT BT, L RERH E T AE PR A AR R A
A B [R) 15 280 ) ACR BYIC Ty, FR FHVBOAH €033 - ER IR JBT i
¥ (liquid chromatography-tandem mass spectrometry,

LC-MS/MS) 7 s B e R AL, ¥R T & & HES il
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1.1 KK SR

PRI (A0 98%, /KM, 1LZR 7 WAk 1ol A B
Ay, BEECH (BERE 97%) . “Edpdk, ZER | M R (Ll
98%)( b1 sk A AL IR G BR A ), (ALl 98%,
AR IR A WD, S (AR A, 7R
Merck 23 Hl); BEFR 2 4H, BERR A 4. — H I W
(dimethylsulfoxide, DMSO)(ZMHr2li, iFEIZ4E A Ak 217

BRRAFD; 2,4- —AHFEZRHF(2,4-dinitrophenylhydrazine, DNPH,

4l 97%, 32[E Sigma-Aldrich A Al)o

RN T B K RIS, B33 T T 25 .
1.2 UFE5E%

Acquity® Arc™EFRAH TG . Xevo™ TQ-XS i
o SR € - R 3 B A R R R (i) A R A D,
1290/6460 Triple Quad M €A -Frig it X [ZEHEIE R H;
(FENA R F; N-EVAP &S K T1Y (3 [ Organomation
Zvl); WHY-2 6025155748 .DFY-1000D &3 bR
I A B A BR A 7]); CRTF32K #E4 (K 7 HE g A FR A
) HYQ-3110 #4 iyl 5 # (3£ 5 Crystal 23 H]); PHS-3E %!
pH (L R EAER B A BRA F]); PWC 254 FU4HF
F-(KEE 0.1 mg, JE[E ADAM /A 7)); Waters Symmetry Cig
fB3EFE(250 mm x 4.6 mm, 5 pm, 32[E Waters A 1)),
1.3 XWFFE
13,1 Fhk, BEFF S o RmEHRRIHEkan e

S LU 22859, F 0.1 mol/L, pH=7.0 [{BiRER 22 nf
¥ (phosphate buffer saline, PBS)Az il 0.5 mmol/L i) ACR %,
PBS &K (DMSO Bhi%)fi il HES/SYN/CUR/QUE/KAE & :
HES %W 0.5, 1.0, 2.0, 4.0, 6.0 mmol/L; SYN ¥
WHE M 0.05, 0.10, 0.20, 0.40., 1.00 mmol/L; CUR ¥
WA 0.125, 0.250, 0.500, 1.000, 1.500 mmol/L; QUE
R E M 0.125.0.250., 0.500, 1.000., 1.500 mmol/L; KAE
IR 025, 0.50, 1.00, 1.50, 2.00 mmol/L, &g
WANG 22105 48 100°CR B 0.5 h J, HEfTfiitEdk,
HPLC E %4 DNPH-ACR &, L) DMSO fURHE i
WAEHRZS A, 118 HES/SYN/CUR/ QUE/KAE TEiZ &M T
XF ACR M, RAFEMGIE 3 M PATREAR . AR
[FVeEET HES/SYN/CUR/QUE/KAE (W61 245 1, 4347
TR XS ACR 2 il ¥k B2 (half maximal inhibitory
concentration, ICsg).
1.3.2 A& foF dh Ak IR 3 R Hrlk A ) iE P el 2

A A JRUEL: S W) R ke 2 W R A AE R TR
JnFales, FE R AR R ) sk 2 YT 1Cse B ELAE R E
FEHE, DI 1Cs fEoA A, #4010 0.125, 0.25. 0.5, 1.
2. AR SR EIE . B EOR 2 YR RS R T

T8 3 0 2R -4H A F5 % (fa-combination index, Fa-CI)hZEit
FrvPl, A CHEXEHERARE, CI<1, CI=1, CI>1 43¢
R RYR Z A A YR, B hnAEERACY. KRR
BCAVE RIS R B CLAB X (8] B4R I3 1,

F1 RAFYREERN ClEXERIEN
Table 1 CI value interval and evaluation of the combination
of natural products

CIE X [A] AHEAE PN s
CI<0.1 B INE| o+
0.1<CI<0.3 548 13 [ o+
0.3<CI<0.7 ZiyEl + 4+
0.7<CI<0.85 rh 2 B ) + o+
0.85<CI<0.90 B
0.90<CI<I.10 AH M
1.10<CI<1.20 Bhs -
1.20<CI<1.45 AT - -
1.45<CI<3.3 L ---
3.3<CI<10 CLE R/ ----
10<CI ERmes - - - - -

(V)R B2 7 FHoE BB AR (L ICso Lb M8 % R J 1
0 A A

BAFH: A B S 0.1251Cs0. 0.251Cso. 0.51Csg.
ICso. 2ICsq. 4ICsy W HES/SYN ¥, 25 F Xt E LA
DMSO Bk VAW, 762 mL &0 T, 435140 A 0.8 mL
) ACR % ¥ F1 0.8 mL () HES/SYN & 2 DMSO, RiEik
G, BT 100°CHEIRKBIRS # SN 0.5 h, SV 455
Ja AT 44k, ] HPLC ¥ DNPH-ACR &2, S
Yt 3 14T

ZOCHEAL: A IECHN [R R BE Y HES 5 SYN HIR G
TR, HARHIE N 0.1251Cs0. 0.251Cso. 0.51Cso. ICsp.
21Cso. 41Cso0 K5 EIRIEBEWLL 1:1 (V:V, T IEDAY EL B
5y Jy 1.0 mmol/L i) ACR ¥ IR IEIR 215 T 100°CHH
RACGEIR G R N 0.5 h, &5 0 E gEATfiT A1k,
HPLC #&{l] DNPH-ACR &, &MFERI 3 45717, 4
il HES 5 SYN BeAff X ACR B9IIRIMER, AR
Chou-Talalay J1453 7 PO PR AR A1 8 5 CL, 047 F
WP EBCAEFIAT ACR (M35 5

()48 Bz 1= 35 AR 06 (AR AT S BR 1 L A1) Xof
R T AT A4 65 12 1 0

B MR IR R A HES 5 SYN FY 25 et i [
A8 HAI O A, HARS R B AR BE H R 2.2:1.0, I
BVEWA LRI 2. K FRER L 11 A EL B SR
0.5 mmol/L fJ ACR ¥R iR IEIR 515 T 100°CIHIE/KIEIR G
R 0.5 h, ISR IF AT, O HPLC kil
DNPH-ACR &, BMEMIM 3 P17, 4-Hritda HES
5 SYN LITRA rf & 2 LU Bl F X ACR (94l -

ORI ARPEE I IRAR SR A R HES 5 SYN
R E AR AR AR, B MR AP HES 5
SYN MR Ry 2.2:1.0, HARFCHIVE BN 2 iR,
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*2 RAARTD HES 5 SYN B#liRE
Table 2 Concentration of HES and SYN in the mixed
solution was prepared

AW HES ¥ % /(mmol/L) SYN ¥ & /(mmol/L)
al 0.06875 0.03125
a2 0.13750 0.06250
a3 0.27500 0.12500
a4 0.55000 0.25000
as 1.10000 0.50000
ab 2.20000 1.00000
a7 4.40000 2.00000
a8 8.80000 4.00000

FRARFE RS, 1:1 (09 53 EE R 0.5 mmol/L
B ACR EBIRIEIRAET 100°CIE /K B IR 48 4 S0
0.5 h, WA H FiFTRT4 4k, F HPLC &l DNPH-ACR
S, BRI 3 HAT. IFiE CompuSyn AR
% Chou-Talalay 715 Jy ki E A 1E T84 CI, %*ﬁﬁﬁ‘
WEBEGERX ACR MIIHIRCER, HaPrtiahiRs
F 100°CF 2% 0.5 h % ACR ) ICs.
133 #BEF. FhhR L S B = TR & B
H) N R A

(DB EmR S HMEZE 1Cs, = JUB X%
T 1 0 EI’JU”'JE

AR A O 0.1251Cs0. 0.251Cso. 0.5I1Csg.
ICs0. 21c50/7(€ﬁﬁ CUR/QUE/KAE ¥, 75 FXT LI DMSO
RREFEMER, 75 2 mL BLO0EF, 273A 0.8 mL ()
ACR %A1 0.8 mL ) CUR/QUE/KAE {5 DMSO, &
BERAG, BT 100°CHERKEIRG & R 0.5 h, KN
gE R e AT AT AE AR, B HPLC #3:3ll DNPH-ACR &2, £4
FEA IS 3 4HFAT

ZIuEEA Ay BRI [ VR B HES . SYN K
CUR/QUE/KAE TR &1, o7 45 9 o 1) 2 vk i i’Jﬁ
0.125ICsy. 0.25ICso. 0.5ICsg. ICso. 2ICsoo #F FiRIEA
LA 121 L 53 1.5 mmol/L i ACR {E@(r%ﬁﬁ{rb
A1JEF 100°CHEIRKBIRZ 2 H N 0.5 h, 25 5 iF
15t Ak, F HPLC #:3ll DNPH-ACR 7, R0 41
3 H¥AT. A MritEE HES 5 SYN BRA F%T ACR B4
YEH, FF#R¥E Chou-Talalay 1158 J5 B A BA4E T8 5L CL,
A3 HT PR PGB A AE X ACR ISR

Q)M A8 R FE(LATR AT SEBR A EL ) 5 2 38 2 =0
I0C FF 6T P s T 0 o 8 2 A B

Beifilla) 1.3.2 @)Hr E BRI . AR Y HES Fil SYN
BIRAVET H+S, F-4 CUR I T AR IR A H+S,
f#15 NARZR P H+S WAl CUR MM EEH A 0.1251Cs,.
0.25ICsp. 0.5ICsg. ICsg. 2ICsy. 4ICsg, H4JZ i SRR 5
ACR (1.0 mmol/L)iEA, BT 100°CEIR/KIERT: s S
0.5 h, NS HRIEHATATAAL, F HPLC &l DNPH-ACR
i, BRI 3 AT . AR Chou-Talalay 115 71k
HHEBCAEMTEE CL A3HriTAne B AR b 0 [ 2 e B
HES. SYN 5 CUR —JulkFX} ACR B8R

GOV R TF, 37 Fh bk 55 22 95 38 = S0 156 F 0 9 s 188 1) 17
AL 53 B

BSR4 A 1.3.1, 1.3.2 (D)F 1.3.3 ()R
T A 5 B K86 FH 5 ACR B9 SUSEE 200 pL, 34 0.22 pm
A HLUEIE S F LC-MS/MSPVr, #5:ill HES .SYN .CUR
5 ACR W79, FFIRFALIAE

g s X3 Waters Acqulty® ArcTM TR SO AR €8
T, Agilent 1290-6460 B 3GRAR (O 1S -GN, (i
#1: Waters Symmetry C,g fA341:(250 mmX4.6 mm, 5 pm);
A RS RIZRAS A . A HES/SYN 5 ACR 7™
. AFIR: 35°C; Rl 283 nm (HES), 275 nm (SYN); %
3 0.8 mL/min; PFAER: 10 pL; ¥EMis: 10 mmol/L FR%E K
BRI pH £ )M A); ZHERGSIH B); Hilk
%1 0~4 min: 5% B, 4~5 min: 5%~25% B, 5~15 min:
25%~35% B, 15.0~15.1: 35%~5% B, 15.1~19.0 min: 5% B, #
M CUR K5 ACR 7=4¥): fajftl: Waters Symmetry Cig
{3 (250 mm=4.6 mm, 5 pm); PDA #ille$; AR: 25°C; ¥
P 375 nm; Wik: 0.6 mL/min; FEFERE: 20 pl; VEAEHI:
0.1% P BRI A); LIEERGRBIH B); BRI E:
0~5 min: 30% B, 5~8 min: 30%~50% B, 8~13 min: 50%~90% B,
13~15 min: 90%~50% B, 15~19 min: 50%~30% B,

JRRE AR HmESEIE B PRI HES, SYN KHY

ACR 74y, IS T B FIb Rl CUR K H 5 ACR E’JF‘ﬂ
Y1, FIITEE: m/z 50~1000, Mi55HE: 4000 V, LS E
45 psi, FEIES: 5 psi, BAIEIREE: 280°C, f”ﬁ’q’:EEF
30 V(SYN). 135V (HES. CUR).
1.3.4  AME E5BIN TH MR 2 B W R dph] BT

(1)H5 1S3 Yy il 7

S0P s, BURAHRA 100 g B TLE
JEF T (60°C) T4 2= 2 K EART 2% M 1k, FH i Uk i L
P T RN SEITAE AR, B o NG h i, I
TGy, FEMGRPA RIS T, 43 HIFREL 300 g Mo &
FHEAER, NRABRINAFEERE R, s
WISRRE AN @, JREHCSINZE 3 s, MEf 40 min
Joi, B R AT i RS S T e, A R SE BE A A
FET 200°CHIE IR E TN T 30 min, 255 J5 KRR Sh 5
2R AMFETE20°CT R+,

3 AEHERERECH

Table 3 Different groups of seasoning preparation
4151 Ak
3gkh. 3g M. 3g . SgRHl. 4mLIgEE . S¢

A *E?E{Ha 10 mL &

s 3gih. 3o, 3. SghNE. 4mL §E ., S
A3, 16.26 g IR TS HARNAS R, bk e

c 3gih. 3ghl. 3gfifdh. Sgkhl. 4mLE, Sg
*E@E{Ha\ 10 mL 7K . 1.0002 g 3%

b 3gih. gk, Jgfh. SghRE. 4mL % S¢

A, 16.26 g IRAHETT . 1.0002 g Z28

3gd . 3gh. g, SgkRl . 4mLIgE. Sg
E w@rﬂ\ 10 mL /K . 20.63 mg HES, 2.57 mg SYN(i4:

BRI A & R 21T, FMR G )
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FEARTRALER: 5 RN E e, (P e S LR
J SRS AR RS R . 7E S0 mL BLOAEH, BLABFRR
A 3 g JEREMAESD, BEEIA 5.0 mL 487K, IRHE 3 min
BN ERR AR, 5L 10000 v/min .0 10 min, 5.0
SERUE K IR, PR HIIA 5.0 mL 50%F FH
IRV, RS R RS 260 1 b, ZEBGEAUE L 10000 /min
B0 10 min, B0 5ERBCEHR IR, IR LER A FERIR
15, HEKERZ 10 mL, LA 8000 r/min > 15 min,
ISR B IR AL, BEARRAL A 3 A PATREA,

FESRIRATE L BUS00 pL BT OB, A
300 uL FFAEARIRH, WHEIRS], 2 1E 37°C, 220 r/min 1)
TR PR IR P RN 2 hy, W5 HJE A 3 mL & bt
VW, JFIRIE 30 s, SRJGTEVKIA S50 Tl A 250 15 min, #K
HU5E 5 L 6000 r/min 250 10 min, #EF7HEE AEH 2K, %
JEl AR EREYS), AR ET, 300 uL
0% WSV %, FIF HPLC #:1 ACR-DNPH & .

3l ACR HIHLHIBESE

SR SR - ER I T 7 (high performance liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS)/>
Wr EiR B, C. D4IAENH HES, SYN F1 CUR 5%l &
T A ACR B BUING ), o3 Hr LA F R A2

FERTALHE: #5 Bk B, C. D 4UEH 5 Bk iE, &
FREL 10 g By TERERGREE S BT S0 mL B.045H, BeinA
S mL ZJERAAIE S BEETR, IWHERS 2 min, FEIIA 15 mL
IECRERFI SRS, FUGRTERS] 2 min, SRJ5 %
I 30 min, #HESZE, BOEEAFREGHS), HMTER
BAEWIR, K ONEEEZERAE 2T, 5B 1 mL 205
5, 1 0.22 pm A MBS HPLC-MS/MS #1743 H7 .

M (078 454 B 4H/D 4 AEIR: 25°C; #ik: 275,

283 nm; #EAEHEE: 10 pL; Wik: 0.6 mL/min; YR :
10 mmol/L HRRE/K (& H IR pH = 3 s A); 2
(FEHH B), B %E: 0~5.0 min, 5% B; 5.0~6.5 min,
5%~25% B; 6.5~13.5 min, 25%~30% B; 13.5~18.5 min,
30%~80% B; 18.5~19.0 min, 80%~30% B; 19.0~19.1 min,
30%~5% B; 19.1~24.0 min, 5% B, C 4: #EiE: 20°C; A
K 375 nm; PEEER: 10 uL; WE: 0.6 mL/min; FEMEH:
KE 0.1%F BRI A), 2RI B); BRI
0~5 min, 30% B; 5~8 min, 30%~40% B; 8~13 min,
40%~90% B; 13~15 min, 90%~50% B; 15~18 min,
50%~30% B, HLIEZE IE(HES/SYN)/ {1 B T #i5l (CUR)H,
IR mz 50~1000, BEZ5HLE: 4000 V, 3540 E: 45 psi,
B E ST 5 psi, BANGETRE 280°C, ZHfHLE: 10V (B 4),
30 V(C ), 135 V (D 4).

1.4 HIEAIE

SLEE/DES 3 RINE, A S5 R S DIE bR
fm#EZN . f#iff] GraphPad Prism(GraphPad 4X{f/3+], San
Diego, CAR, USAYATS 40T, RAIFE K Jr 2240 Hrn

Tukey’s ZE W B EMH 2,
2 HER5SH

2.1 FEIBM/E R RHE SR A RS
HNHFE M A ZE

TER R IR AN 1.(100°C, pH=7.0)A0 51FF, M4
HES/SYN/CUR/QUE/KAE 7E— & ¥ BE U FE P X ACR (1)
HIVERL, A3HrHHE I X ACR 4 ICso, U132 4 FT7R o1Cs,
FQERRALR, D)5 B A R AR G, R n] WL SYN [ ICs
fl#R/, 7 0.240 mmol/L, UtBHHXT ACR HAH RHF 3
T R AR AR AN 2

Fz4 WEHMIKE 0.5h 3 ACR A ICs
Table 4 ICs of compounds on ACR in the reaction of 0.5 h

Yy J5i ICs¢/(mmol/L)
HES 2.144
SYN 0.240
CUR 0.425
QUE 0.436
KAE 0.818

22 WREEMFEBRZTERACL ICs L) AE
B B9 H I E M

M HPLC-DAD 3¥£ill%E HES/SYN Ml iR ™
(100°C, 30 min) 8 FH FMIBE X} ACR 5 B ACR . T
Chou-Talalay ZH-&385CER, JET AR i EE, WH5EAS R
i CUR il QUE X ACR HIHEBRIEM. 41l 1(A)FTR, 100°C
T, HES H1 SYN S4B 1 B 3 XS ACR I BRACE M AR
HES 1 SYN B4 i Xt ACR B3l /i FH B .5 T % H HES
I SYN. & 1(B)F /iR, HES 5 SYN #4218 1Cs, [ 7E Hefdil — ot
B, HAPNREESEmHE] ACR AIMEFI(CI<1), HEZEM
£ HES 5 SYN WEEWFIFE 0.251Cs & 41Csy (HES A
326.96~5231.36 mg/L, SYN 4 10.02~160.32 mg/L), CI {i
<0.89. WMAIIIHIZ b= n A E] 94.05%, i SCHkAaE nT &,
AT ARES R HES K2 SYN S it AUTE BT LA 1Cs) HLpilbl
[ P J3E S B DX ] ), Pl — 24 F SRR R B

23 FHIRMFABEEFZTEARURHE P LR
151) 3 73 4 B B HD 1 5 1

P SCHERARGE, 7EIRMR N HES S RILEN 0.598~
1.207 mg/g. SYN FHIEEHN 0.083~0.271 mg/gl?!, BT%F
ERC I FHRE S A TIN E, IRAHR IREA R HES Sl
(1.257+0.104) mg/g, SYN & & 4(0.158+0.073) mg/g. il
FEA HES 5 SYN (& it fE SR HIGETE LN, 233257
Hb, S, KA A SR R0, IRFEALA T HES/SYN & &
FAE—E 2.

LN IR 1Cso B E EL B R, HES 5 SYN fE— &R
JL B B DRI ACR (FEFH, 25 iR SEBr i A,
D — BRI LR R A P HES 5 SYN BYSEBR3 B 5E
Eb 596 FF 75 A B IR Ay, LA Kok 80 i Il 900 il % o e
JEE, B 2 AT, YRR HES 5 SYN & & il



%5 Th/NE AR SR IR SR R AR 2 I T £ R 2R b PRI 1) I3 [RS8 TR Y 213
(A) B) 2
100 - ey yES
Ba Ab
go | EBSYN
. = L S Ba ]
S 60 H I
¥ D A ’ O
Soow fand 0 IG
Db2 / 4 ?
20| Db ’ 7 |
ApFb {E / / ]
Al AL I
0 | hﬁ H ; . 0 L )
w‘)\o $ %‘D\o $ K 5\0 S L q’\o $ v\o S 0 0.5 1.0
> Q- Fa

e /(mmol/L)

TE: AFKRE FREERR 7] — W) BT AN [R] 52 0k BT 9 35 1 22 57 (P<0.05); AN IR)/ING TR IR AN R 4 B 7E
[l — R R A9 225 22 5% (P<0.05), Tl
1 HES 5 SYN Sl R IR& 6T ACR B9 45 F (A)FITR 15 15 4K Fa-Cl #iZk(B) (100°C, 0.5 h)
Fig.1 Inhibition effects of HES alone and in combination with SYN on ACR (A) and joint exponential Fa-CI curve (B) (100°C, 0.5 h)

@ 100

/%
3 g

IS
(=]

[SS]
S

olMIIN mile BilN B 1 B il N
HES 0.06875 0.13750 0.27500 0.55000 1.10000 2.20000 4.40000

B  2r

CI

0 L )

SYN 0.03125 0.06250 0.12500 0.25000 0.50000 1.00000 2.00000 Fa

e & /(mmol/L)

2 HES 5 SYN LUTRAH SR A A8 st Lo ] Bl R 3651 FH T ACR 93 45 F (A) IR 546 58 Fa-CI 114k (B) (100°C, 0.5 h)
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Table 5 ACR adduct content and growth rate of Orah mandarin and Curcuma longa L. individual and in combination in roasted duck wings
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