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Research process in ginger chemical composition and biological activity
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Abstract . Ginger is a traditional kind of spicy vegetable, with medicine and food homology.The research findings on
the potential applications of ginger which include the extraction, assay and bioactivity of ginger flavonoids,
gingerols, ginger polysaccharides, ginger oil and ginger glycoprotein was reviewed. In addition, toxicological

studies of ginger were also addressed,which aimed to the comprehensive development of ginger.
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Table 1 The extraction and content of the ginger chemical composition
R EE BROT i B4 3
Jeen: 1 INGIESTHETN LEE TIPS 1.27% (8]
BARS (6- 220 i B 6.39% (9]
EIES 8- L 10— ) 2 A HLE IR E 0.75% [10]
S 7 ?BZTJ}EJ%ME 0.05% [11]
I FH AR I 0.15% [12]
LIRE 6- LK | A B 1.61% [13]
o= LI 22 TR (Dol 1.76% [14]
EUEN ZREIh CERR IS | RIVHRPIE 4.16% [15]
BB o TR W R 1.15% [15]
B~ T4 45 ) P IR 3.75% [16]
BHER A 1T FhE LR LRl 5.08% [17]
P I~ bl
sk SH GE 23.65% [18]
UK 5.82% [19]
K(18600 pg/g) ;Fe(3.85 /100 g) ;
. K . Mg.Ga Mn P ot el Ca(8.0 mg/100 g) ;P(88.4 mg/100 g)
AALIER Al Zn Fe Ba % 20 fioc & P Zn(174 mg/100 g) ;Cu(0.92 mg/100 ¢) [20]
Cr(0.545 mg/100 g) ;Mn(70 wg/100 g)
LR WA R 59.146 mg/g [17]
2 R E IR AT
Table 2 The structure of major chemical constituents from ginger
Al e iy sty
n=4 6- 25 . n=4 622K )
n=2 4-EHE; . n=2 4- ZH5 8 ; S
n=57-FHK,; (CHa n =6 8- LM, /Q/\)kf(m),,
n=68 LHEK; T n =8 10- L/, T
n=8 10-EHE; n =10 12— 25 ;
0 OH O
CH ~ Me = Me
62 (€ ETE Y ()]
HO McO
OMe OMe
0 o o
= ~Me ~Me
6-FE ) (i) 6-% (s
HO HO
OMe OMe
(3,5)-3,5- WL Ao grhe n=4 6-% R e
1- X (4-FF-3- MeOOMe n=68-3% "z, H’CODA/I\)\(CHQHC&
FH&U8E) - IEPEkE HO oH n=8 10-FEHZE; HO

R (A S a2 TS i ( Bentong 59.6% ; Bara 60.1% ) |,
T A Y S B TR 11 2 53 Wi /D ( Bentong 42.3%
Bara 36.7% ) , If-#fi s 8 J& hy e AR Bof ] 2L AR AR
A o o A 2 AT S TR R B 1 A F ALK
HOR BAR) |, 7E 4 C i & T 43 5k s AS R i)
HFME] (0.3 .6.12 h) 255K B . U8 6 h py22 e, Bl
Frikd e 10 mg kg, FRHALE S5 MOk 4 B 2
PEEL I T R PR BUAE 22 TP i BT , T SR BORTE H DG .
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B ARG GREE AT R 2 d, HIE R ) S £ R 4 i R
27% 1.4% 0.1% . JiCE 4 d, H R 1 53 fil 2R 55 5
M T.6% 4.8% 2.5% . Bl UL, H ICRT AR 25 R L a2
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T A ZEw AR M
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ok 2 IR W S 22 P AR BRI 8%, Horh Bt Mk Th sk
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AT A AT 5T, 45 SR 3R B A= 22 B Y 38 IR T L
BHT F1 PG #5355 , [lA+ ABTS® - ,DPPH-, - OH 1 O, -
M) 1C, 435k 1.3 23.2 40.1 .84.0 weg/mLP | A= 32 38
WS4t A9 <5 DUARAE NG 85 1 F0 30 ik 4 it I, 38 o ik
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B, AT LA X NADPH 45 248 Ji 40 A4 g 1) 310 41 S vk 55
L W A0 1) A N 5, B IR A6 & 1wl LR 55 8l ik
SRRRE AL 10 A2 S A, A 2 R A HL AT 4 AR
FHE L XA A 2 ARAT B L D PR B | R R R AT
B A TR AR BE 04 310 i 7E T, JHG ob X0 A B 28 S AT B Y
T e =70 B R 2 R R T Y S O Y
Yz — , HARHOC RN 1 R,

0, (CH,)nCH, O__ CH=CH-(CH,)nCH,
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Fig.1 Relationships between pungent compounds of ginger
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A8 R BURT OB R 5 6 — 2 99 2% 3t [R] g Ak, O 38 3
GC—MS 3BT PS5 R ¥ A 1y S5 R A4~ 6— 32 i 2%
B X e SR AR, A h 6 — 32 3R 2R B AR R — 1
M FE . Nakazawa ™ 2558 18 HPLC A0 11 IR 6— 325
Z0 R BRI 15 TR e TP B SR T 5T 6— 35 BREE Y
PR A, 25 5 2 W 70 30 B8 R0 L R T U v iy 0
6— F AR & 3% T EAE B

LPE A L F A PRI, Hh B AL T SR
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BRI O, &t MR NE A Ak, i
5 A (R P, kS I U R e s G
18 (BT S AAE AR T %0 0 07 152 55 ek v 04 v I 114
P A E Y . H R SC T 0 M 0 AF 5E 3 B A X
6-FH 2, BARBITEE L2 3.
1.3 HS=&iE

A G POKIR IR T 2 — &2 %
T, E et SERFIE 4 I K IR B A 3 22 i B
T LN ARBURE 90 °C 4REUE] 2.5 h B e
1215 fE A PF R 28 S8HL 2 0 i 1915 5k 7.58%
WA, AT BIF5E 3 R PR A e P e — Il B IR
ST S P A AR AR T AT A 3 A 3
B, fef oM 0 A5 R v . SRR SR P A R D B
PeEATHRE , A2 22 2 NS R N 10.3%

HRIT , G T A= 35 22 W 208 2E i 1) 410 100 40 o 4 20
Eh ARG N 3o T2 (00 v o A 22 200 TR T )
(IETHE: ZFR M SN BSfR: 7k =7:20:12:7:6)
HEATJRIT , 2 M~ — 2 M~ W A (a3, 70% 19 2,
WA VR A e ), I 155 b B 4 4 [ 92 9T 45 B (2 3%
P11 LS AEL ( RE) SO0 Lo A5 31 22000 1 2H i 45 o S
25 SR W] A= 32 S 100 SR ZEL A 55 A, s LR,
H S A SR

A it A N BF 98 R ] Oy =X 4R B RG22 8 X
DPPH [ fH KL (5 625 57, 45 SRS I % DPPH [ #h it
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Table 3 Study on activities of 6—gingerol

1EH IEIWIRES EZ PN
&L DPPH [ B335 R AR 1 2k 2 ik )R fig [31]
R WIE TPA 55 (1 3% K2 1 2 AR B 1 [35]
%5 SOD jiE /N AR SOD K [35]
&AL AR 7K ST D7)~ BR A4 P I WS 722 £ [35]
FRAR AL AL L K W/ B A P AR R K7 [35]
BTN 5 F K /N EUEERR B 20 AT 20 B 7 7 52 56 [35]
B/ Mg AR PRV SR /IR A= DU TR A0 8 D25 ) R A 2 1oz [36]

S « S 22 ot AL A 4 L R (22

TR U N2k [38]
S NO (7= A N 2 AL J774.1 5 4 A 0 75 5 0 [39]

NO 53 (iNOS) $ H A AL — SR SAAL B W 245 15
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SRR EORAL GE ORI 4 . Zhang 25 A1 82k 5
LR =R EOT , BIUKER (G1) (FR 2 (G2) Fibg
PE(G3) bt safbinit:. g5 R A2 BA e
PP EAR TG T, BARR B  XTHB AR H i 3a I /e
(G1.G2 F1 G3 (14 EC4, 4534 18 16 24 pg/mL) , %} #2
BHIEABEEREM (G1.G2 1 G3 1y EC, 435K
1.88.1.41 .1.88 mg/mL) , %} DPPH - & 3% & VE I (1C,,
A-F 0.34~0.87 mg/mL) , Xt —Mr gk B/ E# G HET
(G1.G2 Fi1 G3 M9 E & R4 N 82.4% ,96.3% |
62.5% ) .
1.4 =¥

LRGSR LA AR /AR ZE N JFORE, K R 2R
JTRIRAR I TC A B iy B8 (B B IE 2 e 4. B
B, BRI ZERMP A 100 ZFpLH 4y, BB A5 2R0S
W2 (50% ~60% ) FlEE A i b (17% ) , HF A=
Z AN A KR ARE, R & m A E— 2
20, FRE I K A Sy T A LG, GC
GC-MS HPLC \FAB-MS K JLFJrikas &% F B, H
i GC-MS Jrik v iz . fgizif'" SR GC-MS 3
SRS K E T AR 2 T 4 2 DL L AR
SEFERZMFE KM 53, IR H A= T = R AT ik
o B 1) €0 3 WG E AT Ak F A5 B A 2H 45 1 0 il 2R
FE IS A, -5 53 J2E R 00 bR o A R o R E v, &
BT AR 22 41 2F 22 SR 58 R 228 & 43 145 3 101
102,100 A~2H 45, v 43l & A £ M (7.05% |
27.53% . 18.09% ) , o — 7 B W (19.20% | 7.07% .
6.77% ) ,B— 7K 45 (11.65% 2.52% 1.73% ) , a— 35
Wik (1.74% 1.66% .6.65% ) Fl#% ) (6.94% .0.95% .
5.35% ) 5T o

FRETM AR U ¥ R K ZE R FE WL L
IRPRIEFB G A CO, EHE, Hh, KIFER R
FYAS R IRAIR, I 0.95% =0.04% , it IIfi A+ CO, #
Bk g R e, 1l ik 4.67% +0.13% , Hd, #Bilk A
CO, ZERUE B A B e e, 3 B b F CO, 151,
FE A3 25 W] AR BARIR B R ST, GE A AN TR e 4 4y
TESr B AR P AR B . SRATAEIGR A CO, ZEHLL
PR T2 S 800k - A HET [A] 80 min, LR BE A
35 °C , % HUE Sk 15 MPal*! |

FERE T B A BT R T AT RS R D BRIT K
A PR = s B2 R R TR EE R BUAE AT B T I O
I, VEE 7 R ER R R BT L 1 BR BT A GO BT AR
FLAR INAE TR W 17 48 . 5% f A8 LB 0 A AR T
R SRR B AR AT LUPA Y A 2300l 2N &R
4517 Mesomo ™ SERIFGE T SR I X 22 [ S 4 40
FIVERT o 455 Sos , 0 T AT L0 i 4 SR A5 o i B
(7] s, o 2 = PG B B BR A SE VD 1] DG Bl 22 I 2 A
fil. LAk, A2 B — bt & AL sE I,
Gurdip Singh 2 i i 44 #83 [5 DPPH - 45 ¢ 48 1k 52
0, UERH 2 T P BT AL BE T BH B i T R S A
Tk (BHA) o[RBT HEATHUEE 2560, X AR PP 21 &
V5P T PR D A R E AT S G, 45 SR WK ZEAS T ET
LARDH] H BRI T B o 220G Tl A 2R 25 10 SOk
Sy, HAE R AHLER Sy - 2205 Th R30S B A, LA RE Ik
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TR S PR 22 flk AT 4 B AR B s . (B A BT SRR
B it V5 B0 24 B 2 el =22 1 RN 42 A Tl AR B PR | e
WV FH s
1.5 £ZEER
H AT, 4 Z2PHE BT FE R 2>, 2000 4 Choi 45

NI S B 2 R 2 e 2 1 B 1 I (GP— 1) J2
—APBEE L, S A 221 FPAEILIR, tnEl 2 Fros. AE
Asn99 I Asnl56 1 & A7 7E G P IEALAL AL, 28 L BT 55
il A8 75 5 A B8 5T 1 DU E S B, AR L s Ab S Ol v
(Man),; (Xyl), (Fuc), (GleNAc), F1 (Man), ( Xyl),
(Fuc), (GleNAc); Frifl, XAPEE AR A EH
Tt 1 JEr T P 345 P , 0 s ) LA Ay PR e )
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Fig.2 Amino—acid sequence of GP-II from ginger
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AT SRR A TE S R T AR 2 TE BN T ARtk
i AL Al APE A 25 7 TR K 12k — A2 B o 38 G 0 5T 2 R
RIS BT AN S B T2, FE A 52 i A 22 Th e 4 4
B A, X IS BR AT ARG i A 22 04 g R 40 .
2 EEZHHURR

AR R TFEPE R IT FEAR XS B D, AR A G 3 X P
A5 8 /0N BR 301 28 1 RE 1 A 22K SR U AN £ e 4
By, WLEEXT S0 ) 53 PESE W, 2 30 P S N 3 2 o DL
B rh AR, JCEh I SET L 2 LR SR IR
L E T ICRER T, AR IR R A R AR 55,
ZH ST (WUA ST K 2 mL) BAT — 52 19 % 42
P, HLIC IR SR AP o R A =2 P 3 B X i 1 /) B
HEATIE 7 L LDy KT 100 mg/kg ™ A 2
PEVEAT LA 12 24 fil B 5 I 5 S 52 i N, 15 44 3K R
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Table 3  The research and development of ginger products
FY  CRMAR B Ise sk E AR LGNS
1 LI BRI HEE LB B HIRERY IR o7 9 Prfke CN1066569
2 LVERHH A= 2 KB A A PR TR R , 28 KR KU AR CN1094575
e ” g AR PRSI | v LA
3 4Ly ABER TN A 25 SR A K T T CN103040044 A
AT A M ERTT B EE ML, PrA LY IhAL,
4 Rit£G SERH A R X B HTE EARYT CN101194736
Mkl IRAS H B 210 W LR AR
S e s 3 Ja s 27 T P NG N T EIK R
5 L YAEE ~PAS B M e BT CN104814199A
i . AK D K A
6 R A2 R T B S CN101204207
. TS kUL R (K T RE
7 24|\ Rl YN A% AV S CN101057673
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8 eV E-N S SRR T L CN103798865A
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’ EiE L b BB B MV S TR CN104336180A
A A TR A
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LW PR EAEN BERIRA
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(15.20 .50 g/1.)20 d J5 , i A 2B W & i A8 4k, 3222
FRI AR TR T TR E KO, P IR B AR R 4 3 n i
S, RIS BT SRR ™ BB R & A AT
faf hEE ISR
3 HEEWFEmMtE

RS A ZEER T B2 H B LTSN, B 0T L
THfEMEE T 22 25 2 W22, thibaenT L
FhlrEZ . A2 A ARG, e G E g B Ll
%, AR A FE |l BHGE k2 Dk, 2360 % .
V5 RV KO FE K W 2 | XU TE R | BH B il
IMEFRE . PR ELAT 9K SE B 5= 4 (97 1k MKk 45 22 Ffr i
PRI Z W0 TR =i o BRI DA AR 22 54 J5UREFI
R R RS EE R e S E T E -
e e, B andE b E A PSR R LA i B A

KN TFLR)IR 50 ZFh, Hop @ 4E LA 28 3
EASY SN ISP AN o3 i E S RTINS PR |y ol [T R R A S DN
2 22 R ARt 1 B R I ARy R A I IR VS v A S A
i B R AN 3 s o
4 R

A AR — R A e iy vh B2 AR R ED
FYRIT BN EE O B g R I B A 22 s
o AR BCIR BRI ST J7 ) AT LU LU PR 5 T 3
AT s — SB35 0T 6 A [R5 2R SF R i3 — 25
3BT B RrAE 22 v SR BH A A I 9 2H S R R AR
PR AL AR Bl B Y AR W 0 B B A T D RE T
VEaN L) - B i B L AR SIS e W5 s M N
T S I A S M E; ZEENAR
[F2H 53 HAT AN [R] BB B, N 1A BOAS [RI4H 4519
ZIHRBRRNE AT F R I KR E S A X
BEFBE R 1 0 R AP b SR v v T T IRt &
BT & o

S 30k

(U], 243k, AR, 5 A 0 2 & R UG I AR 8F
HAFRHE A% T A3 ,2015,36(17) 5375-378.

[2) A% f % . & ERITF FHIEREEHA[M] AT FER
Ak i pr AR ,2002:1-318.

[3]Yeh H Y, Chuang C H,Chen H C,et al.Bioactive components

analysis of two various gingers ( Zingiber officinale Roscoe) and

20165 %1148 387



I@é:ﬂ%&

TR &

Science and Technology of Food Industry

antioxidant effect of ginger extracts[ J].LWT- Food Science and
Technology ,2014,55 :329-334.

[4]Araya J J,Zhang H P, Prisinzano T E, et al.Identification of
unprecedented purine—containing compounds , the zingerines, from
ginger rhizomes ( Zingiber officinale Roscoe ) using a phase —
trafficking approach[ J ].Phytochemistry,2011,72:935-941.
[5]Mesomo M C, Corazza M L, Ndiaye P M, et al.Supercritical
CO, extracts and essential oil of ginger ( Zingiber officinale R.) :
Chemical composition and antibacterial activity [ J ] . Journal of
Superecritical Fluids,2013,80 :44-49.

[6 ] Grandjean C, Boutonnier A, Dassy B, et al. Investigation
towards bivalent chemically defined glycoconjugate immunogens
prepared from aciddetoxified lipopolysaccharide of Vibrio cholerae
0, ,serotype Inaba[ J]. Glycoconj Journal ,2009,26.41-55.
[7]Chrubasik S, Pittler M H, Roufogalis B D.Zingiberis rhizoma ;
a comprehensive review on the ginger effect and efficacy profiles
[ J].Phytomedicine ,2005,12(9) :684-701.

(1R #H A, Spsele A B ik £ £ X WARR L L £
[J]. it R 5 548 B KA i2,2010,38(1) :51-53.

[T A, Bl ok iy R L@y TEAR[T]. P
B & 538 4R ,2007,23(12) :124-127.

[10] T# s, T4, 5 4 L F RO RIRZAEETR
[J]. & &A5,2009,30(24) :108-113.

(1] B, ad o @y rE ks £ F £ F0RRT
AR P EA&RAMA 2014, (7) . 135-141,152.

[12] ok, B0, AL, § . B 48 E-HPLC %0 2 £ £ R
Aoaftfe R BT E25E42[J].RRAZHMRE 4 ,2008,
20(5) :859-862.

(13]G, ZRZ, AMu, F CHERREK TN I ZL
HAF[T]. % B R iE 4R ,2010,26(19) :58-61.

[14]FRF fe, £Ak3e, B 2% 5 MO LRI ERF
B Hak i g 6 B A A (] A A, 2011,32(4) .
69-73.

[15] btk o, B w48, R4, F & KRBk o KA A ENB
AR F A A 6 AT A [ )] 35 5% F B 4R, 2013,25
(6) :80-84.

[16] XM, & Uik, & T4, 5 w0 5 & AL A AR 5 o 3R IR
At EH T eArR[T]. P Bk ,2011,36(5) :52-56.
(17] =54 RHE,x 8,5 KA E V- A8t - T A8
e B AR A F R[] SR LA ,2006,34 (14)
3346-3347.

(18] %1 Afg, BAXR, 2 LA 5 of 5t @1 ik ALAR 75 0 —
EWRERAELSHEIL[I]]. £ %A 5,2010,31(18):
124-128.

[19] g E, F &K, Rek B, F AL 5 BORRIZAL
HANCE AT L[ T]. 3 A 5 B 5248, 2013, (4) :66-70.
[20 ] Al 7 E. Jaafar, Asmah
Rahmat.Synthesis of Phenolics and Flavonoids in Ginger( Zingiber

Ghasemzadeh, Hawa

officinale Roscoe ) and Their Effects on Photosynthesis Ratelnt
[J]. International Journal of Molecules Science,2010,11(11),
4539-4555.

[21 ] Al 7 E Jaafar, Asmah

Rahmat.Identification and Concentration of Some Flavonoid

388 2016 114

Ghasemzadeh, Hawa

Components in Malaysian Young Ginger ( Zingiber officinale
Roscoe) Varieties by a High Performance Liquid Chromatography
Method[ J].Molecules,2010,15 :6231-6243.

[22] 548, £%W, 908, F . £ L RF WG 67 AMKL
BB EEES T AR T A3 2015, (3) :340-344.
[23]3p364k , 3k 240, MRk ¥ BOR K 4R IA £ % 37 B 2OR #
At )] e A1 ,2010,39(2) :233-236.

[24 Mo K, Liu S, Cheng C.Study on Antioxidant Activity of the
Ginger Flavonoid[ J].Food Science,2006,27(9) :110-115

[25 ] Fuhrman B, Aviram M. Flavonoids protect LDL from
oxidation and attenuate atherosclerosis [ J | . Current opinion in
lipidology,2001,12(1) :41-48.

[26 ] Nilesh Pawar, Sandeep Pai, Mansingraj Nimbalkar, et al.
RP-HPLC analysis of phenolic antioxidant compound 6— gingerol
from different ginger cultivars [ J].Food Chemistry, 2011, 126;
1330-1336.

[27] £ 048, 2 AZFAREFRRAELPEFHRAR
[J].3b75 B #,2014,(4) :120-123.

[28 ] Grzanna R, Lindmark L, Frondoza C. Ginger — A herbal
medicinal product with broad anti— inflammatory actions[J].J.
Med.Food ,2005,8(2) :125-132.

[29] % AZARRS WS BREFARAZARMRL[D]. £
JR P K 5 ,2007.

[30 ] Schwertner HA, Rios DC.High - performance liquid
chromatographic analysis of 6—gingerol, 8- gingerol, 10— gingerol ,
and 6—shogaol in ginger—containing dietary supplements, spices,
teas,and beverages[ J | .Journal of Chromatography, B. Analytical
Technologies in the Biomedical and Life Sciences, 2007, 856
(172) :41-47.

[31]Nilesh Pawar, Sandeep Pai, Mansingraj Nimbalkar, et al.RP
—HPLC analysis of phenolic antioxidant compound 6 — gingerol
from different ginger cultivars [ J ] .Food Chemistry, 2011, 126;
1330-1336.

[32 ] Pfeiffer E, Heuschmid F F, Kranz S, et al. Microsomal
hydroxylation and glucuronidation of [ 6 ]- gingerol [ J ]. Journal of
Agricultural and Food Chemistry,2006,54(23) :8769-8774.

[ 33 ] Nakazawa T, Ohsawa K.Metabolism of [ 6 |- gingerol in rats
[ J].Life Sciences,2002,70(18) ;2165-2175.

[34] Ying - Jan Wang, Min — Hsiung Pan, Ann - Lii Cheng, et
al.Stability of curcumin in buffer solutions and characterization of
its degradation products [ J ] .Journal of Pharmaceutical and
Biomedical Analysis,1997,15.1867-1876.

[35] Chakraborty D, Mukherjee A, Sikdar S, et al.[ 6 ]- Gingerol
isolated from ginger attenuates sodium arsenite induced oxidative
stress and plays a corrective role in improving insulin signaling in
mice[ J ].Toxicology Letters,2012,210(1) :34-43.

[36]Guh JTHH W A,Ko F N,Jong T T,et al. Antiplatelet effect
of gingerol isolated from Zingiber officinale [ J ] . Journal of
Pharmacy and Pharmacology,1995,47(4) :329-332.

[37]Lee H S,Seo E Y,Kang N E, et al.[ 6 ]- Gingerol inhibits
metastasis of MDA-MB-231 human breast cancer cells[ J].The
Journal of nutritional biochemistry,2008,19(5) :313-319.
(3814 &4, Fo L, 3%, F St Ao £ £ 30 B A ) 7 1%



tEs &

@ésﬂﬁl’&l

)] 8RB EA K FFH,2001,27(4) :384-385.

[39] Ippoushi K, Azuma K, Ito H, et al. [ 6 ]- Gingerol inhibits
nitric oxide synthesis in activated J774.1 mouse macrophages and
prevents peroxynitrite — induced oxidation and nitration reactions
[ J].Life sciences,2003,73(26) :3427-3437.

[40] Zmety, sl A Lir, F A X SN RRAMLT L
BAEE 1] F BiRnk S ,2011,36(5) :44-46,51.

[41 ] #H, R 44R, A F, 5 v @ 5 A kR ALA B 42 I
A X SHATL[T]ERARALE A ,2013,(10) :42-44.
(2] BA 4 R 2R HHHF,F LEMmERRAEL S]]
. B &AF,2008,29(8) :369-371.

[43] AR, 2R A £ S HARBAELREFIEA[T].
AR A AL F 2014 ,42(4) :240-242.

[44] HA 4 F A AL SBRANER I GATR[T]
P ER &R A L2010, (3) 113-118,89.

(45 ] 2B, 2k, ER,F RARARRF XA £ £ S4BT
ARBFLRAMNF Y o0 []].F BRk R, 2014, (8):12
-15.

[ 46 ] Zhongshan Zhang, Xiaomei Wang, Jingjing Zhang, et al.
Potential antioxidant activities in vitro of polysaccharides extracted
from ginger ( Zingiber officinale ) [ J ] .Carbohydrate Polymers:
Scientific and Technological Aspects of Industrially Important
Polysaccharides,2011,86(2) :448-452.

[47] feigif, % T R F P o2 S AR K i 2 R 00 - i
BRAEAFIHEFSN[I]. A A F,2013,34(16):
288-292.

[48]Bhupesh C Roy, Motonobu Goto, Tsutomu Hirose. Extraction
of Ginger Oil with Supercritical Carbon Dioxide ; Experiments and
Modeling[ J ].Ind.Eng.Chem.Res. 1996 ,35 ,607-612.

[49 ] Michele C Mesomo , Marcos ..Corazza, Papa M.Ndiaye, et al.
Supercritical CO, extracts and essential oil of ginger ( Zingiber

officinale R.): Chemical composition and antibacterial activity

Vol.37,No.11,2016

[J]. The Journal of Supercritical Fluids,2013,80:44-49.
[50]Singh G,Kapoor I P S, Singh P, et al. Chemistry, antioxidant
and antimicrobial investigations on essential oil and oleoresins of
Zingiber officinale [ J ] .Food and Chemical Toxicology, 2008, 46
(10) :3295-3302.

[51] Emst E, Pittler M H. Efficacy of ginger for nausea and
vomiting: a systematic review of randomized clinical trials.[ J].Bja
British Journal of Anaesthesia,2000,84(3) :367-371.

[52]Choi K H, Laursen R A. Amino- acid sequence and glycan
structures of cysteine proteases with praline specificity from ginger
rthizome Zingiber officinale[ J ].Eur J Biochem,2000,267 ;1516
-1526.

[53]Lee Y B, Shenert D J, Ashmore C R.Tenderization of meat
with ginger rhizome protease[ J].Journal Food Science,1986,51 ;
1558-1559.

[54 ] Thompson E H, Wolf I D, Allen C E.Ginger rhizome:a new
source of proteolytic enzyme[ J].Journal Food Science,1973,38 .
652-655.

[55] 23, %23, 0T, 5 AR A LB 6 &bk KT
7RI EmAF RS 4 .2009,30(1) :138-140.

(561 FF K, M Hw A%, 5 FTEPELSRMARE[]]
P25 .1999,30(6) :130-134.

[57]Ali B H,Blunden G,Tanira M O, et al.Some phytochemical,
pharmacological and toxicological properties of ginger ( Zingiber
officinale Roscoe ) : a review of recent research [ J].Food and
Chemical Toxicology,2008,46(2) :409-420.

[58 ] Weidner M S, Sigwart K. Investigation of the teratogenic
potential of a Zingiber officinale extract in the rat [ J] .
Reproductive Toxicology,2000,15(1) :75-80.

[59 ] Wilkinson J M.Effect of ginger tea on the fetal development
of Sprague — Dawley rats [ J ] . Reproductive Toxicology, 2000, 14
(6) :507-512.

1111111111111 1111111111111 @111 111111111 111111111 11111111111 1111111111111 -1 - -

(E4:% 382 W)

[51]Trache D, Donnot A, Khimeche K, et al. Physico— chemical
properties and thermal stability of microcrystalline cellulose
isolated from Alfa fires [ J].Carbohydrate Polymers,2014,104 .
223-230.

[52]Segal L, Creely JJ. An empirical method for estimating the
degree of crystallinity of native cellulose using the X — ray
diffractometer[ J ].Textile Research Journal ;1959 ,29 .786-794.
[53]Kono H, Yunoki S.CP/MAS13CNMR study of cellulose and
cellulose derivatives. 1. Complete assignment of the CP/MASI3C
NMR spectrum of the native cellulose[ J].Am.Chem.Soc.,2002,
124 .7506-7511.

[54]3 sk A2 AL [ M] AL P EE T b d At (5
iR ) ,2014.

[55 ] Haafiz MKM, Hassan A, Zakaria Z, et al. Isolation and

characterization of cellulose nanowhiskers from oil palm biomass

microcrystalline cellulose[ J ].Carbohydrate Polymers,2014,103;
119-125.

[56 ] Mehdi J, Reza O, Yalda D, et al. Different preparation
methods and properties of nanostructured cellulose from various
natural resources and residues: a review[ J ].Cellulose,2015,22;
935-969.

[57] Gregory T, Fabrice K, Eric R, et al.Understanding the impact
of microcrystalline cellulose physicochemical properties on
tabletability[ J].Inernational Journal of Pharmaceutics,2015,490;
47-54.

[58 ] James AR, Francois DM, PatrickD, et al. Hydration Properties
of Dietary Fibre and Resistant Starch:a European Collaborative
Study[ J].Food Science and Technology,2000,33(2) :72-79.
[59] ) 294 AR E A [M]. LT & FHHF HMm
#+,2006.

20165 %1148 389



