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THE: AR A LRBAGRIMLEAEE A BB 82, DA TIREARA AR R, BRAFR BAE (0.15%. 030%. 0.45%F= 0.75% )
894 ZRIUp T oF KIFARRT a2 & BAegrn, SREW, RRZERIU LA EIRE ABTS F» DPPH A A FTREGE, LAY
BA 3 A A RCT 0 1] 493 K B F K (p<0.05), WF 25 RET 0.75% A B3R 521840 £ F R % (p<0.05), LABELKEEH
1591 mgkg, 53FRBLAALIEIRT 41.55%. KT 12d, 0.45% 42240 R E-47h) 3-75 284 24 ( 3-nitrotyrosine, 3-NT ) 2 &, (p<0.05 ),
Pt B LAFAAR T 8.55%. JRURHI Al e B BRAAE S P 3 B N-— 9 L B AKAE ( N-nitrosodimethylamine, NDMA ) #i, FEA R A
g9t R, A2 d NDMA 4l ZH R E3h (p<0.05). NFLRAT, 0.75%%220 NDMA 4RI, # 0.65 pgkg, PeafRBAARIK
T 36.89%. Fi#An &k ASUNA ZRI T 2 13 AR 2URS. SF LATE, A ZRBADTA BT EARR T R ATZ N T
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Inhibition of Nitrosation in Dry-cured Bacon by Ginger Extract

GU Ruxia, GE Fenggin, LIU Buyun, LI Feng, WANG Yongli"
(College of Food Science and Engineering, Shandong Agricultural University, Key Laboratory of Food Processing
Technology and Quality Control in Shandong Province, Taian 271018, China)

Abstract: In vitro antioxidant activity and total phenolic content of ginger extract were investigated. Four concentrations of ginger extract
(0.15%, 0.30%, 0.45%, and 0.75%) were added during the salting process of dry-cured bacon to study the effect on nitrate and nitrosamine
content in the bacon. High free radical scavenging activity of DPPH and ABTS" radicals was demonstrated using ginger extract. The nitrite
content decreased during dry-curing (p<0.05). At the end of the curing process, the bacon treated with 0.75% ginger extract had the lowest
(p<0.05) nitrite content (15.91 mg/kg), a 41.55% reduction compared to the control samples. The bacon treated with 0.45% ginger extract
inhibited 3-nitrotyrosine content after 12 d drying (p<0.05), a reduction of 8.55% compared to the control samples. Regardless of ginger
treatment, N-nitrosodimethylamine (NDMA) content was not detected in the raw material or at the end of the salting process; NDMA values
gradually increased (p<0.05) during dry-curing. The lowest NDMA content (0.65 pg/kg) was observed in the bacon treated with 0.75% ginger
extract at the end of drying, a reduction of 36.89% compared to the control. The profile of ginger extract was analyzed using high performance
liquid chromatography coupled with mass spectrometry. A total of 13 compounds were identified. In summary, ginger extract effectively
inhibited nitrosation during the curing process of bacon. This study scientifically elucidates the effect of ginger extract on the formation of nitrite,
3-nitrotyrosine, and nitrosamine in improving the safety and quality of meat.
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STV P8 A R I PR 1) ot o T3 2 e vz A
MAINF, e AR, BRI R
o, IR 7 SRR (4 R R PR XU, R R i o 4Rk
B2, fERGIE I TS fE s, AEER L. AEER L&A
PRI 2R 1T PRI AR P D B R . e ke A T g 5
W B R N-E AR BN & B A e o e,
SEIEIFNE. B R /MR R GT, FR S
WML RS EOR . TRE S b RS Rk R ™
I HIBRH], GB 7677-1998 FiLsE P it N-— FH 7 A
% (N-nitrosodimethylamine, NDMA) & & ANt
3 pg/kg, N-WAHfZE S EATGHEN 10 pgkg. FKEE
#jJ5 (Food and Drug Administration, FDA) #i& %4
frdh b NSRS AL 10 pg/kete ALk,
T FE sl A PRI 1) 2 P i R P A KT, BRI
TV PR A T e 25 B R 2B 7 T B X T 3 v e
PRI 22 4 i i L E R S

RSV EATERR E L. PUARE. ULl
BESBET PUBARRESERS, §52Zmn
B RS SR E, W AT AR B R R BT
BRI R I T O . AR
FrZG W Y, R EEF MR, HEwE
TR B A SR T A, T LU
MERRARENESSRET, BRPE. HE. W
HEALTE MR T ZERT AT el O R LA 32 5
YIReA A AH TR - A Pk i 2R, A SC LA
A LIRECY N ERL, UL DPPH [ 1 3EiE B e S A
ABTS'H HHEEFRBEIAPUA R R, TR ZEHRHL
VISR RE ) BB & i, IR LT IR AR A
TR, WRARFERINE (0.15%. 0.30%- 0.45%F1
0.75%) A ZE3 BN Fh AR AR KT R AR T
FEIRER « 3-NT AU RS L ARNH 208 o SR i sieAr
T RIS RS TR S e AR R P R 4y, AAERAS
i) AT S T A e RARIA 280857, BT
R A R TR, S s A R 1
SSRGS .

1 MRERE

L1 AR5 A

HHEE TR, T 28 2 K R T UG A A
K R 2 1L R A ST T AR BB f 4l o

N-"HE G (NDMA), [ Sigma A,
Folin-Fp Al 1,1-—2RIE-2- LK (DPPHD, Jb3{%3E
FERHEARAT; TIEZEHZR (Tetrahydrocurcumin,
=96%) WE TR 6-%M (6-gingerol, =98%).

4-Z W (4-gingerol, =98%) F1 1-MiE-6-3
(1-dehydro-6-gingerdione, =98%), _iJFEM-A40%}
HAMRAF; b (Zingerone, =98%) Fl 6-Z/#il}
(6-shogaol, =98%), Fa R FEBIEMIRIEARAH;
MRS (=99%). L (Fikai), HEE (f
), HHIETIARAR: RN, CRREE. &
RN . ThIR. S, & ke, JoKiR
NSRS e,  BigE 255

12 (L& 5#%

SpectraMax M2 ZIjRefEiR{X, SEE MD A#l;
CTHI-250B U ERAEIEAR, STIK (XA &( i) AR
A5 7890A/5975C = PUGAT SR, EH
Agilent AF]; LC-LTQ Orbitrap XL MS/MS WAH tfi-
A Y, 35E Thermo Fisher AF]; KH-400KDB
TS DR A PE e ds,  RILRAEFER AR
A\F); Allegra 64R 7Rl 2500, 35 Beckman
Coulter A 7]; IKAT18basic Y /mis 7 Hbl, 7 E IKA
AH]; DHG-9030A AY ML HVER B X THAE, bilg—1E
RHAHBR AT Turbo Vap LV 4 &K 4s TIER, £
Caliper A#]; LGJ-22D A% TEAL, AL PU3ARLE
A RAH

1.3 R F =

13.1 A ZRBYHHE

FES e 25 TR VI 2k, R
(1:10, m/V) A TE/K ZEET 45 CHER/KBHIREE 5 he
WA IETRS TR oK CRE BRI =K, BHFTEIE
o PRI R 2R BCRAE BRI ER
Tk, IMANEARRIN LR LR B Y 2, R
LIROTR)Z, B3 IR, RFERRICE R A
MUE LB, 521K ZRIY) . 2RI @ T
NKA-9 D101 KA R T 4 B alifl, iRt
Je B AR BIAA I A ) . HEFFRE 100 mg 4l
AP, FHRBERE SmL, SRR EIREN
20 mg/mL [HIfif 8-
132 AZRBYFEBSZHNE

216 Magalhaes 25 (173, # 2 mL AEAREAFN
A20mL b, BN 2 mL &4 0.1 g ZEZHREW)
BRI, ez aiE 3 min, PRI 2 mL 10%
(m/V) NayCO3 ¥R, RAHICIETEER MiE 1h, 18
760 nm IER A, 28 R iile B & FERbriE
TN FIR R RO GAE, DA NREAAR, WO
NPABBREIERRHERIZE o EHIASRE S RO AR A b
AT R AR R S B TR L= (mg/g).
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133 AERBYAFR ABTS A iiat /)
) E

1% Robert 25127572 o Ho i 4 00T 1l o Bk
FE N 021 0.4, 0.61 0.8 1.0. 2.0 mg/mL £
LRIV, SRR 10 pL 7N R B ik B A4 B
TETFERY, 5 290 uL ABTS' H HBEEEIR &350,
F2AF TN 15 min, 7E 734 nm AL E HR B (E
4 R TSRS ABTS ' HI T .

F—[I—MJXIOO% (D

0

Kt

F——ABTS & s LR, %;

A——ABTS #4502 734 nm 4L 9B AAL;

Ay——ABTS A& 4%B7K 42 734 nm 4L 6998 A4

Ay——HSu A BABKAE 734 nm A AR AR
134 A £3BRAFTR DPPH A g2kt e9mlz

2R Yang ARSI, K0k T
HKREE /AN 024 044 064 0.8, 1.0, 2.0 mg/mL [¥]
AR, RS 10 uL AN [RIREFE I3 )
ETFESY, 0290 uL 0.1 mmol/L DPPH H Hi3& H E %
W, TE 37 CARBHH LR 30 min, LA 290 uL DPPH
WA 10 pL ZBKIRA BB BFES, T
517 nm &b I E B OCAE 41 A oo FRHE T ot
FIREURT DPPH H 312

P={1—A‘ _AZJXIOO% 2
4,

NS

P——DPPH # s i FTRE, %;

A;——DPPH FeAfdu /2 517 nm 4 49K K AE;

Ay——DPPH Fe7&A487K 42 517 nm &L 69K R AH;

Ay——HSu A FABKAE 517 nm A AR AR
1.3.5 ARG HIVERIAE

R FAE I 70 EI R 25 cmx 15 emx5 em KR,
IR % 5 21, A4 15 B, FEREHIBY B, KM
BE 2% E L 150 me/kg (VRS RR SN 1 57 B0 5
0%+ 0.15%-+ 0.30%-. 0.45%#1 0.75% (m/m) *HT
KRGS B BRG], AR T AE
M, T4 °C. MR 85%~95%% 1 Mk 2 d. il
il 5 SR R it A 7% BRI R AR EA T KT g
B, HIARRERE T A BIGIRE 13 C. HHRE
85%, SRIEIEIREERIRET S 1.5 C. AHXHBE AR
BAAIG 0.5%EAT AT 12 do DA INEE 25N
FEAXTHR, AN TLER3IANEE,

FERSAHOIN T AR i 2205 Uk, S
KT 4d. KT 8d FRT 12d) FEHLIHEL 3 Bk,

200

SREIG UM, R ABOR SR RS, A
PENETRESEH, 20 CHM NEHAH.
1.3.6 Irgfkirm
1.3.6.1 AHPRER & & e

1B AOAC: 1995 V=T .
13.6.2  3-HHAEMS 2 & & 1 E

Z 8 Feng 732, SREUIUR T 4E & 14 (MP),
H 25 mmol/L BffRERZZME (% 0.6 mol/L NaCl,
pH 1H 6.25) K MP i EMEES] 20 mg/mL. HUALEE
UFAIURE L 4EE (VAW 100 uL, A0 0.36 mL Zuff.
0.04 mL 1 mol/L ] NBD-F. 0.5 mL 0.1 mol/L PURE&4%H
VW, TRAITE 60 “C/KIE 2 min. WHIEIL 0.45 pum JE
J%, BEAE LS AT . AN 250 mmx4.6 mm, 5 um;
TANAH AR E - RR 22 v G (20 mmol/L,
pH 1 3.0, A 1.0 mL/min, EFEEA 10 pl.
1.3.63  N-HFL VA & o & 1l

VERRFRECDIREIRE S 10.0 g JRNBOE H, A
80 mL H 7% S Sl Bl A1 30 s, MK
AR PRI 15 min, 28 10 g To/KBRBRENT HERL KIS, UK
R HTEANAE. SR EERAE 3R, &
KBRS, 78 50 C/Ki P ek 2 Rikds 2
SmL Aity, FERAWAGRGEIET, HEl - F ke
AE1.0mL, 3T 045 pm fFLIERE, BN,

i HP-5MS B41E il A (30 m»0.25 mm
x0.25 um), FHEFET: VIR 50 °C, fR¥F 2 min,
PL8 ‘C/minF+2Z 150 C, {4 5 min, ZA/5 LA 20 “C/min
22250 'C, £RFF2 min; FHAFEN 1 mL/min; H
T&& (ED B7H; HEHE 70 eV; BTG
HE 1301 eV #3ERE RN 230 °C, ANoriidtie;
BRI R 230 °Cs PUBRATIRAE 9 250 °C; Wl R
F SIM/A$34 (SCAND KA, Ffiii &l
m/z30~150, VEFFAEIRIS[E] 2.5 min, HBEFEEN 1 pL.
KHAMRZXT NDMA 2 &1, SlleEE 3 K.
13.7 A EZRBYR6IEZ

ol 2. ik k: Waters XTerra MS C18 (4.6x
150 mm, 5pm) , 3 30 C, FESRAEZIIUWIN
FEEVEW, EREAARR N 10 pL, —HEFERIRIZE (35
A 200~600 nm), PEFLEHY 0.4 mL/min. Pl
FIENCHE (A FK (EHRBUMEL 02%H R, B)
FKRIBERESE L 0~5 min, 3%A; 5~30 min, 3%~30%
A; 30~40 min, 30%-~95% A; 40~45 min, 95% A;
45~48 min, 95%~3% A; 48~53 min, 3% A.

Ji kA ST RIS (ESD @A
i, BAEIRE N 300 C, BIZEHEENASKY, B
J£77 300 kPa, GBI <& 77 34 kPa. — it R 4>
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P EM (FT) &HHCRE, HEEE m/z:
50~1200 ku, ZM#FERN 60 000, L7tk 4Lk
PEETHE (LTQ) K&, KM E M E (CID)
A, RAEREEN 35 eV,

L4 Gita it

KH SAS 8.2 Giit At AT AN R A BRIA] SR R 07
#4530 (one-way ANOVA analysis), FEArll g EE
3, REEAR LI EREZER IR 2 p<<0.05 I,
FoR¥IMHIN EREZE, p<0.01 K, FoRIME R Z 7

.

2 ZR51He

21 HZERBUFERASENNE

AT FCIE 1 32 Pl SEEEEUA S Y
S, SREKEEEN RS R, KA
WFFCIR UK RE B 22 M JERE . 200 K R B 22 B I
SR 66.46 mg/g, TEMEHIMTBAZIE K B 24
1 0.15% (m/m) BITEHEATS T 99.69 mg/kg S,
0.30% A ZHRBWIARIIEA 2T 199.38 mgke &,
0.45%FE IS INEAH 24T 299.07 mg/kg &y, 0.75%
A ZEARIIANINEAH 24 T 498.45 mg/kg S & .

22 AEFREAEIAN AT

AN[FIA BE A SR B ABTS A DPPH H H3E (1)
TERRAE W 1 FoR. AR B 0 A 25 BVt
ABTS I DPPH H HHF: BA RRIERIR . Eik
VRO N, AE2HEEY) DPPH H HIZE 15 R EE )
M 13.33%38E] T 67.34%. 4 DPPH H HFEEM)IE
HIRF] 50%HHF, A ZIEH A E N 0.79 mg/mL.
ABTS TEAMNFIIIMER Al LAAE RS () ABTS H H
5, ZHE B 734 nm FHERKRIG EPUEFNT
FERY, 239 ABTS H HIEH7=4, JER 2 734 nm
T H IR E R R AL RE ). B
ZRI IR E S H ISR R RIER S, BEERE
SRR FE RGN, % ABTS™H HIE SRR AE A
Wk hn. FISERERE T, AZREWINT ABTS H H
FEHIERRVEHE: DPPH H HZLTE MR E . 7EiRI0H
FEJGRIN, AZREWINT ABTS™H 35 AE J
16.00%3 ] T 72.67%. 24 ABTS HHIEERE A
50%H}, AEZHERAR R E N 0.63 mg/mL.

TEIXHRRE HIESERRA RH, ABTS 1 DPPH H
S TERRRE I S My S B EE SN (p<<0.0D),
RIPZMmEe B SR A, EEHRR B,

DR A B I TR AR - Stoilova 2L 1 42
R PUEAMRE 1, K EREIY R EH
870.10 mg/g HIEYZAE4), *F DPPH H HZE 1SR
A 90.10%. Li 25U IR 7 R BN 22 M0 - Aot A 2 R R 22
A3 20ERR DPPH M1 ABTS H Hi3%, H DPPH F1ABTS"
H BB R — e e, 5ARIGEE R

80
s
60 1
= sof
g 40 -
T30k
21 ——DPPH H LT3
—=— ABTS"H kR %
10
0 : . . | | |
0 0.2 0.4 06 o5 : .

AL ZAR S IR / (mg/mL)
B 1 EZREWIRT ABTS' B EHEF1 DPPH BEHESERE
Fig.1 ABTS" and DPPH free radical scavenging activity of
ginger extracts

2.3 R A ZAR B U B R FAR KT R #

WA AR R E R

1 AR ZRE IS IE R AR KT R
THMRER R SR R VAN EL & Rl &4t
PRZFFE IR ARIR SRR B = R (p<<0.05),
0.75% NI AR H T AERE Eh A 67.84 mg/kg, NFTH
IR AR Bl XTI R e, S AR ERZ R
HHOEAHIR 2h 7k B 0 IR BRI S (p<<0.05).
ISINAZRI R B THIK (p<<0.05) FHARX T E
HOREEREL S i, TSI 0.45% A1 0.75% N AL EE
HEERHERER T B 54 AN 17.00 mg/kg AT 15.91 mg/kg,
IR T 37.55%H11 41.55% (p<<0.05). KT
4 d FHs, B A ZEREAD NG N, O AR 25
TR .

Li S UHRIEH BRI 2 Wy B i 2 PR
TR R AR & (p<<0.05), VRHERE: HIFR B Bl fE
SWIE AR SRR R 2 A%, HILMIREE
TER IR i I Eh S EH S AR —3 . BRI
2 UOTRIE 9t % PO 7 2 32 OV % I il 22 6 (100375 ok R GA
53.12%. Riel 25 438 PG RO R 0 21 M o
B ERFR BE (52, 555 HRZEAH LU AT DA SRS R L 7k
P £ W0 AR 40%, 8 HEAHER $h7E 2 i SR AAEAE
R R A AN SRR L . AR T T AR
HOE AR £h5% B BB T RIS, mT R ST AU = A4
(RIS LA PR A7 R (R A B <Y, TR IR ERAE
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IXEEEFVE R T 2B RL NO FLNEARER, =il
RIS S L AR A b 2 2, AR 4RI R
DAL, IEIFIIRSGE, WAHR RIS

MR RERTEREIR, B SRR EIE RN RS
P 53 A TR TR 07 .

F 1 NEEZREWIR I EXT TSR N Tid 2 b I AEER Eh R B 2 AR
Table 1 The residual nitrite contents during dry-cured processing of bacons treated with different levels of ginger extracts

& E I (m/m) T AHEAN R E E/(mg/kg)
A% JRA el AT 4d AF 8d AF 12d
Control 1.69£0.21% 82554143 69.45+0.59°*  31.80+0.75%%  27.22+0.48%
0.15 1.60+£0.18%*  78.69+0.9148  63.70+0.74°*B  28.64+1.10%A  22.18+1.40°8
0.30 1.66+0.15%  72.79+0.96*B  57.75+1.13%C  26.27+1.61°*BC  19.79+1.62¢P
0.45 1.5740.23%  73.7942.96"8  53.86+0.18°C  23.18+0.12°¢  17.00+0.31°8
0.75 1.7240.08%  67.8440.87%  41.42+1.88°°  21.1742.14°C  15.91+1.108

E: FATIBFERRFELZRRE (p<0.05) ; RFXEFHERRHEZFEF (p<0.05) (n=3) . R2F.
2 NEEZEEAMEX TRER M TIZiET - R RS

Table 2 The 3-nitrotyrosine contents during dry-cured processing of bacons treated with different levels of ginger extracts

4 E IR (m/m) 3-#4 A B8 2 B8/ (nmol/mg)
BAEN%% Jkt Mol RF 4d AF8d AF 124
Control 2.01£0.15%  2.08£049%  12.90+0.18*  1527+1.69° 16.72+0.04*
0.15 1.95£0.10°4  2.05+0.05%*  12.50+0.51°*  15.18+1.36™  16.03+0.34*P
0.30 1.97+0.10%  2.02£020% 1231022  14.49+0.56™F  15.89+0.465
0.45 1.9340.08%  2.14+0.10%  11.2742.07°*  13.10£0.22°®  15.29+0.03%5C
0.75 1.9440.12°4  2.08+0.49%*  10.67+2.15"*  12.85+0.63"® 14.76+1.04°¢

24 R 4% BRI E A RN T

B 3-7 AR AR R

2 ARV A RS IR AR N T R e
3-FHFEME IR (3-NT) s . Bl KT TE] (R e,
FALERA 3-NT FE#MEEAS (p<0.05). XTIt
Ferr, RSERER T LAP=ARvETE R W NO fedt—2 5
A B I S B T O SRR B, 1 AR £ T
LRSI AR RSIER, 774 3-NTPL KT 12.d
XTHEZHH 3-NT & fEfe s 16.72 nmol/mg, 44 %42
R MEN 0.45%0F, BEHME 3-NT A

(p<0.05), LEXTHRAFEK T 8.55% (m/m). AWHIT
RIS INA: ZEE Y e 03 PR AR A A SR KR
X5 Villaverde £ BT MR T LA RBERALE
YR E 3-NT JERG A IR A 28—
o A ZIRAU A EALE I AT e SR H
RS TE R (TS PR A FH A O

2.5 f R A = RB A g AR TR

A e B R
e 3 A A SR R AR T i e

202

RIS o SRR S PORE R T8 N-— R
fififi (NDMA) Fi, o HRZHFIAE 252N i 7E
KT 4 dJE (0.15%. 0.30%. 0.45%-+ 0.75%, m/m)
HUEA N-—FEAERER S, HeRf X RZEF NDMA
SEREN 0.54 png/kg, 0.75%RMEAFRLH N
0.39 pgkg. EBENRTFREIFES, NDMA & &1E
B Ab IR A S BE S N L 1) B (p<<0.05),
0.75%ANINE AL FEZH NDMA #6 H B, A48 R
KB AAE, IR 0.15%. 0.30%. 0.45%F11 0.75%
AR NDMA F &7 iia 3] 7 1.034 0.97. 0.83+ 0.70
F10.65 pg/kg, FHrr 0.75%3% i &AL FE2H LU HEZH PR
7 36.89%, 1M 0.75% 5 0.45%78 AR 7] 76 5. 2%
Z5 (p>0.05),

B EHE W NDMA ik RS
3 ug/kg, ATEHRXTEAH NDMA B K&EN
1.03 png/kg, A EZHE IR EFRE, H 0.45%F1
0.75% AN INE: RS 0 2 FRACIEAN IZ 3 & (p<<0.05). i
T2+ NDMA A H & A R AR R R
R ARG BARE O, I B
(100 Vi PR 5 -5 T e 1 A 4 - A 0 e IS I A o T i
Ji2329), Xiao S TVE I e 2 i b 3 Ph R LA B o
R G SEA, BIF 90 R B3 I B A T A e R T A o I
TSR AW TSRS RE A . S563% 1
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SEIRTTHL, 0.75%N N BE 025 PRI AH IR £h 7k B &
(p<<0.05), ASEREL & REIEZ IR ARG, I RSIR
AR RO A — 2 i S B A O A i, T R e F 3K
0.75%4: ZHEEY) AL FRAH W Al & BRI R R . AR

ZIRPY B AR, 85 VBRI T E R
N, FRHDEAE AL a0 NOy. NoO3w ONOOH A
J, BRI RS RT AR, M A AR T
IR %R

7 3 TEEZREWIR M E X FREER N DI 2 4 W AERRAY 2200
Table 3 NDMA content during dry-cured processing of bacons treated with different levels of ginger extracts

& EARI M (m/m) N-— 2 T 2l A8 /(ug/kg)
BAEN%% B MsHE RF 4d AF 8d RF 12d
Control nd nd 0.54+0.06°* 0.65+0.06 1.03+0.05*
0.15 nd nd 0.50::0.05°A8 0.62+0.02%48 0.97+0.06*
0.30 nd nd 0.46+0.02°8¢ 0.59+0.03%8 0.83+0.02%8
0.45 nd nd 0.42+0.02°C 0.49+0.03"¢ 0.70£0.04*
0.75 nd nd 0.39+0.05°¢ 0.46+0.01°C 0.65+0.09*

i FUTNEFERRA 27 2% (p<0.05) ; FIFIREFHERRHZ £HRE (p<0.05) (n=3); nd: TAEh.
F4 HEIREILC-LTQ Orbitrap MS/MS KELZER

Table 4 Identification of ginger extract by LC-LTQ Orbitrap MS/MS

H2 REEE/min BB FmE) EE/(x10% TR K E MR ¥ XL AR
1 25.24 279.160 2 3.395 C17H»,05 Methoxy-4-gingerol ¥ R4 LB
2 25.97 193.087 0 5.589 C1H1403 Zingerone £R
3 27.28 367.1187 2.956 C,1H,004 Curcumin ES %3
4 31.17 281.1747 0.127  CigHxOs  Methyl-4-gingerol LEWEL
5 32.80 371.1500 2.924 CyH,406 Tetrahydrocurcumin wWaAEHE
6 34.42 337.108 1 3.114 CyoH 505 Demethoxycurcumin LSV ARAERE
7 3543 295.1915 3.774 C17H»304 6-gingerdiol 6-%—B3
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Fig.2 The total ion chromatogram of ginger extract
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