DOI:10. 13995/j. enki. 11 —1802/ts. 029639

HRWE

SIAEI IR 2 PR BT AT, A5 R AR IR T 200 A 23R I R A A 2 2 m [ )] £ 5 R W Tl ,2023,49(2) < 113 -
119. ZHU Yijia, TANG Zequn,CHEN Keke, et al. Effects of different extraction techniques on the extracts of Zingiberofficinale
Roscoe and their chemical compositions[ J]. Food and Fermentation Industries,2023,49(2) :113 - 119.

A ERENT Z 3 & 42 B R AL 22 28 A B9 =2 i
KB ERRD RTT HHE HRK, KB

LB RAE A2 50T 245, S0 5P ,550025) 2 (Y EI B2 Be Bk b 2= BT 53 T SR B8 i BR Ak 2% [ K B s S0 =8,
RGP AR AR SE HG, S BERH,550081)

H OE AANAMFEZRAFRARBRIESHNBE KRR WEN b CBERNZH BlER CO, W 48
I & CO, Z A5 F I - CO, Zim#tflg 5 A4 B, ik & 551 5 0.86% .3.56% \4.78% \1.27% #13.39%
AR B AL F AR A GC-MS #AT T E e 5 1 — 4247, 3 Bl HPLC xt 2B £ W4 M 34T 7 £ ERM, GC-MS
MAKREWEME W LB E 0w AR CO, Z AR CO, EX5 0w A IE R CO, #2439,
45 48 50 X 46 AL A4, 2t GC-MS & B JH — ikt H R F 21 Mo E 1% LK 4K HPLC £ &
MM ERHATT R RN, SERFW, KEREZHEE B G R CO, E 0 LB IEF EmfEE R
CO, Z M b A R B By B, M CO, ZimM gz R A; RAMIER CO, BEURERRLBF T LT —
KHEBE 6-EBMAEDF H42.05 mg/g WERKH170.98 mg/g WE MMM, ETHAERENFRRG NS
BERE BAAERN L LS, BIEF CO, TAAEZPHEE M ENM RS &8 KR E i3 A
R, REZFELEIEEEEDERRIRBR L EHHRELS,

A k% ARIT BRI % 4R GG-MS HPLC

H: 22 ( Zingiber officinale Roscoe ) 725 FF 22 @ )
AR ZE T VR A B R A o 194 [ B 2 B 2 ) v 2y
WA S — Tl AR A Y 25 P R AR A, (b 2 i)
2020 fL(—F) R A A2 T2 BB Bk 4
i 44, HA I RE T AR, 7E DI RE 7 WA i A
A, AEZPERNRZE, HRW a2 HE S/
LRI R R A KRG B ZE AT 22 R 22 S v
A2 AR SR A T 2R B 2 g 1)
FET LRGSR ED Y wmk
VIR HRIG S CO, $RBUL T KoK R E LS
FIREHL 2 A1 FE 4l A i TRl i A B im0 o —
SO GRS, AN A A PR ICT A5 B 220 22T
FNZE AR BRI Py 78 S WL 28 Ak 2 o3 2H A 1
H—EZ5,GC-MS Hl HPLC &% ix Le48 By 1k 27
A AN Y B Z2 W 43 BT 7 i, B30 d k75 R 2%
TR AR IO [R] 7 3 S 225 il GC-MS 43 Hr FLL 4,
WA GC-MS A BT LU T ATEE I 7L Co, & A
IK A AR AR I 2R R 22 7 W) B A Uy, T R Mk
SR 2 R AR AR A LI TR AR T R I
CO, ZEHUEPE AT 2 1 28 22 vh KR B AT 1 404

FUHE s BRI BT A1, 228 3l R 222 v A b e o 2 ) A
TG R 2 LL6-Z2 B o E I RIS W0 3
HCRY 23 BT € 2 L HPLC 2% 6-22 13 1Y 7€ 5 34
EEI R RSN, B A SCHER I 5T R HR
XA A R — SR IRUT. 205 2 R R I AT A ke
B, ansCEk ™ BARIESE T 3 MR T 2 (A
e GC-MS M RUR My J5 1 2 A5 0 i He A, HLAS T
BIFFESCHR 22 1] P 2R A9 A2 28 JEOREAS [R) A /2 LSS
73 B TR R § T 2500 A 22 4 R e S AR ) T
B AT SRR AR i, AR WF SRS 7 ] — A A 22
FIASTRIR BT 250047 S By 2, %45 21 19 45 2 245
i 2 B2 R [F] IR ] GC-MS 1 HPLC i %
S~ 2 R rp A W e M IO A T R 1
SE ARG S o AT LU R4S A AR IR BT 2 HoAR AT
T,

1 AR5 7%

1.1 ##5iRH
A2 T SN A KSR TR R B Pk 2T 3T H 7R Y A
T, Z SN Y/ NN R, AR DI,

A 05 A (BT R M5 /E# , E-mail ; yudeshun@ vip. skleg. cn)

R4 H . ERF R R I H (KFJ-FP-202001 ; KFJ-FP-202103)

Wik H 399 :2021-10-13 , 2 [9] H 3 :2021-11-30

2023 FFEE 49 BE2 HI(BE 470 81) | 113




=P Al 00D AND FERMENTATION INDUSTRIES ‘

80 C T F/KE R <10% ,Best 40 H i 5 % 5
BN AET 4 CUkET R, CO, [k, St B S
B AT BRA 7] (B AR, 4l =99. 5% ) . HiAxist
RN R o Bl S /K 34 Ry Atk

Xof B i 6-ZE T 6-FE W 8- K 10-Z2 [ F AY
ERAE W R A= W B R A BR A F], 4l Y = 9%
(HPLC) .
1.2 (FB5iEE

S % K 2R AR ZR AR AR BUHE & T B o B B R
SFE HA 120-40-0.5 It % CO, ZEHUCke & V195 fg il
HE22 I FLAEBUCA PR 7] FW 100 258 7 BER AL,
KRR A BRA 7 BZF 50 B8 T4, i
VYT AR A A A BR 2> 7 5 GZX-GF 101-3-BS-
IR R A, 10 B 70 52 30 3% 45 A BR A Al ; RE-
2000 A BEFEZELAN, LI oA fbAXAR ) ; DHS-16 A
KA AL, T 1 R FBHE 51260 HPLC 9000-7000 D
GC-MS, 2 FE LA A F
1.3 XEHE
1.3.1 ZH b RAAKS

ZIRSCHR T AT A 50 g 1.1 TRy, 32
IS8 10 KGR 43, Tk i R A T 0, A58 B (BT
AR BN R AFIRAAR R K 28 K78 IRk, PR E T
R4 0.86% |
1.3.2  Ehega il ki

ZIRSCHR™ HEAT, 7E 250 mL BERR TP A 10 g
1.1 thirR 28y In AR A 1210 (g mL) 19 80%
(IRFRAB0) SRR, T 50 °C BRI T A g
IR 2 h, BERCE S S hUE TR R AR
A NERGAE R 2 GBS ORI T, 19 3 (0 2 4%
BOIHPIR R AR S £ B 70 223, R E IF TSR OeR
3.56% ,
1.3.3 Hib EHdA LR AEeRI1ER CO, FR

ZRRLF AT (1) ZEM AR IR 7R 2 &
B 8 kg 40 HZH), ZHUE 1 30 MPa, 2 BUR A
A5 AEHUSTA] 110 min, 7643 85 48— A 31 2200
(2) ZERE AT ZE AR IR 1) — IR P IE B PR I . FE A L2
A 8 kg 40 H My, A UK ) 10 MPa, 2% U B
50 °C , ZEHUFE] 50 min J57E4> 8 1 HP A3 30 208G i ; 22
TR I 7E 2K B 5T 22 K5 T 5 PR A HUE ) %8 30 MPa,
AR ARAS AR EEFEHL 60 min, 7E43 8 1 1553
WP AE; DA Loy B 8RB 50 °C L, 4y 85 R 1348
5 MPa,CO, M E¥IN 15 L/h, DL F &R B
IKERIRAN T4 , 45 2 88 (0 A5 0 6 FL i sl PR PR

114 | 2023 Vol. 49 No. 2 (Total 470)

PRI 223 | B S M R A7 2R TR 3 (0 3 B
ZEZAM NG FRE ISR A1 00 ok - s R CO, 22
A 4.78% ,#BIG 5 CO, ZERFIMER /M 1.27% , B
FtCO, ZMP AR 54 3.39%

1.4 GC-MS XBEHRFIE

1.4.1 &ABE#

34 HP-5MS (30 m x 0.25 mm x0.25 pm) ;
RS NE 4L He 0. 8 mL/min; 4618 B MR 7 THE,
BI 75 °C {545 1 min;75 ~ 150 °C,2 °C/min; 150 ~
280 °C,5 °C/min, kLR FF 5 min; HEFET7 20 HEFE
F1260 °C 43kl 100: 1, BRI FERD 1 pl,
1.4.2 Jik

BT IRIEJE 230 °C MS &5 2k 260 °C ; FHHE Rl

10 ~800 amu,
1.4.3 HHEZBEER F %

B AF Masshunter; £ NIST MS Search 2.2,
1.5 HPLC {ZFRFEHKTE
1.5.1 MBE&H#

{43+ Diamonsil C18(250 mm x4.6 mm,5 wm) ;
ARG (A) ~ K (B) , BRF#6 R AL AL (AL )
0 min,55% A ;0 ~6 min,55% A ~80% A ;30 ~ 35 min,
80% A ~90% A, 35 ~40 min,90% A ~ 55% A; &
30 °C ;¥ 1.0 mL/min; P 1K 280 nm; #FEER 10 wl,
1.5.2  #Fsa] 2B & B £ M ol

2 HSCHR I E

2 HRERH

2.1 GC-MS 2BEFintitBERLFEHRD T

RT3 BU ) GC-MS 7 H1 B
T T EURIAb 2 28 8 UH — Ak 7k 43 B 245 38 43 il an
KA1 PR, GC-MS ek 50 k&4, Hor
By e oM, BB IR A CO, ZEuli g
Hh HAR 4 PRI - LI 30% DL X B
b 21 FAXEE 43 1% LU BB FE Ak 2R R it
Frgeit, Hob 2 A5 Wi He il o3 5 K 28 <25
TVEZEREIH 90. 5% IR A CO, ZEK5H 89.24% .
B E 2R 92, 12% HIE S CO, 22l 91.29% I
Ml FE CO, ZEMME 91. 84% Az 25 b i B A= W%
PG 6-22 W 78 Im # CO, 22l g vh & i I
1R, IKZR S ZEE G T B i A, B 6-Z W Bk
FEARA: R 5 — R A i TR B ) 6-32 B TR R
SEFEMIE A CO, 2 IR i mr , K78 AR BN
A H



a - @IfA CO, ;b - K

1

e e e

2R RN

HRWE

BB 0 — ZRIAFIZEM  d - BIG R CO, K5 ;e — MG CO, ZMMIAR(F 1 7))
AERB T ZRBIAY GC-MS A F i ik &

Fig. 1 GC-MS total ion chromatograms of products under different extraction processes

£1 FERRIZEREBYA GC-MS LFABDIHER

Table 1 GC-MS chemical composition analysis results of extracts from different extraction processes

B s YA EL A~ EL
i %Eﬂﬁﬂﬂ/ Ao STt )}?Jﬁ%/ FXT /%
min (g-mol™") a b c d e
1 4.705 (+)-a-JEM CyoHyg 136 0.23 0.40 0.39 0.31 0.22
2 5.019 CyoHyg 136 0.78 1.32 1.18 0.94 0.63
3 5.851 B-H kEE CoHg 136 0.13 0.42 0.29 0.19 0.22
4 6.103  EREE CgH O 128 0.38 0.31 0.24 0.07 0.87
5 6.274 a-KEW CioHyg 136 0.00 0.00 0.00 0.10 0.00
6  6.932  P-EHIUE CyoHyg 136 1.71 5.66 4.09 2.50 2.33
7 6.999 Mk CoHyg 154 0.90 1.24 1.08 0.76 0.67
8  8.891 -1l i S A CoHyg 136 0.07 0.36 0.23 0.14 0.00
9 9.172  HpEpE C,oH;30 154 0.30 0.46 0.37 0.31 0.68
10 11.968 Ik CyoH;50 154 0.49 0.68 0.59 0.39 0.43
11 13.09  o-#AjE: C,oH;g0 154 0.31 0.52 0.37 0.29 0.22
12 13.776  ZERE CoHyO 156 0.88 0.23 0.64 0.19 2.41
13 14.865 3,7-ZWHE2-45-1-1 CioHy0 156 0.18 0.27 0.18 0.17 0.18
14 15.543 B-APiEEREE C,oH,c0 152 0.86 0.38 0.58 1.35 0.65
15  16.204  FhbpE CipH 0 154 1.02 1.10 0.97 1.38 0.12
16 17.067 ke C,oH,s0 152 1.41 0.66 0.94 2.16 0.93
17 17.887  L-a-Z.T 70 kil Cy,Hy0, 196 0.20 0.32 0.21 0.19 0.12
18 18.314  2-—%ifi C,,H,O0 170 0.31 0.42 0.29 0.35 0.23
19 21.601 FFERERES CpHy, 0, 198 0.42 0.80 0.57 0.59 0.23
20 22.12  y-RKEE C,sHy, 204 0.17 0.21 0.19 0.21 0.00
21 22,752 o-UEME CisHyy 204 0.39 0.53 0.44 0.51 0.26
22 23.304 [EEERFBAERE C,Hy 0, 196 4.10 6.07 4.64 5.11 2.27
23 23.685 B-HiEE CysHy, 204 0.76 0.56 0.54 0.86 0.36
24 24.535 fERLWER CysHy, 204 0.00 0.00 0.12 0.19 0.09
25 25.125 B-R2LH CysHy, 204 0.51 0.50 0.51 0.71 0.36
26 25.695  B-EEVEA CysHyy 204 0.30 0.30 0.27 0.39 0.18
27 25.975  HEM CysHy, 204 0.55 0.66 0.53 0.80 0.43
28 26.562  y-EEWE CysHyy 204 0.11 0.06 0.11 0.21 0.11
29 27.035 y-ARKEMZK C,sHy, 204 0.15 0.22 0.21 0.20 0.00
30 27.39 Atk CisHyy 204 0.45 0.76 0.48 0.71 0.18
31 28.567  y-EHEM CisHy, 204 2.00 3.43 2.67 2.92 1.03
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k1

LBI T 4 = =)
e ﬁﬂﬂj‘lﬁ]/ AT P n\%rﬁ%/ A B /%

mn (g+mol™") a b c d e
32 28.768 a-F M CisHy, 202 4.04 5.26 4.12 4.92 2.13
33 29.228 B-C i CsHy, 204 0.85 1.29 0.89 1.32 0.53
34 29.483 - C,sHy, 204 33.04  37.03 36.51 34.58 19.75
35 30.25 a- BRI C,sHy, 204 12.16 13.91 13.35 14.31 6.61
36 30.551 a-FrFH CisHy, 204 0.25 0.27 0.23 0.36 0.24
37 31.028 B-fix 2K CysH,, 204 9.38 11.30  10.57 11.11 5.38
38 31.476 Ry -T2 C,sHy, 204 0.27 0.40 0.29 0.35 0.17
39 32.364 £ A C,sHysO 222 0.49 0.09 0.00 0.60 0.62
40 34.629 RAKEELFTALE CisHy, 0 222 0.35 0.00 0.00 0.36 0.24
41 35.905 4-(1,5-F3H4-CF) -1-F 2- 3O Mf-1-BE Ci5HyO 222 0.36 0.00 0.00 0.49 0.32
42 37.609 B C, H,,0, 194 6.83 0.98 3.97 1.57 16.90
43 39.807  T-LFUEEE--KARREEASR Ci5Hy O 222 0.32 0.00 0.00 0.46 0.41
44 54.85 6-F Cy,H,, 04 276 1.40 0.00 0.52 0.35 3.49
45 55.503 6-Z il C;H,, 04 292 0.44 0.00 0.12 0.11 1.21
46 56.475 6-%H Cy,Hys Oy 294 7.22 0.64 4.41 1.63 19.95
47 57.672 8- Cy9Hs3 0, 322 0.59 0.00 0.43 0.25 1.48
48 58.64 6-2 T 2 RS Gy Hj, Og 380 0.25 0.00 0.25 0.24 0.81
49 59.004 AR — F iR g Cy, Hyg O, 390 1.22 0.00 0.21 1.69 1.60
50 62.011 10-2% il C, Hy, 0, 348 0.46 0.00 0.23 0.09 1.77
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Fig.2  Comparison of the percentages of 21 main compounds in 5 extracts of different extraction processes
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Fig.3 HPLC chromatograms of standard products and extracts from different extraction processes
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Table 2 Determination results of gingerols in extract

samples obtained by different extraction methods

FEEUT 5 B &y 6-ZM 8-l 6-FEEE  10-EW
IKZER ZER NG 35.00 4.56 3.20 8.34
EBIE A CO, ZENFH 42.05 4.79 2.91 7.96
AR 2 90.28 14.82 2.99 23.63
IR CO, 2l 129.97 25.89 8.43 31.92
G co, ZHMM i 170.98 30.11 12.39  44.49

HI3% 2 AT RIS T 2332000 5 R BUl o 2 i 2
Yyl KA SR T I AR IR 5 CO, 2l
5 CO, F-5 LB LM, ik 5 Co, %
IR G R, JUHS R A5 B AR IR 5 CO, R

IARLE , Bl B I At COo, I T 24424
A TR BRI B PR B E A IR S CO,
TEBUZARYEAEA RSO S7 Gl S AR g 5 Co,
T BEAN ], %o WA U A v it 2 BE 1 AN TRl Sk A7
PRI S, Horh O s e R ) Bl 13Kk,
I 5 CO, MR A E T H 58 , i i A SR G 7
(4 7 AT O ST T R BRI 2
ABFRALBACRIG T CO, AT T T eI 24 2
e 2 RSG5 R O s P D P A i )
5 CO, 2Nl , R id Thm AR IUE 7, o RIS
5 CO, MRAFREST HA — Wtk B R LS5 70+
TR AR A A 2H B 2 R 2 — 25 SR U f , o B
M 3 RIS A IRy A T e — R I, 2 1
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Effects of different extraction techniques on the extracts of Zingiberofficinale
Roscoe and their chemical compositions

ZHU Yijia'? ,TANG Zequn'? ,CHEN Keke'?,YANG Xiuqun®,TIAN Yifu®,YU Deshun'?"

1( College of Chemistry and Chemical Engineering, Guizhou University, Guiyang 550025, China)2( Research Center of
Supercritical Fluid Technology, State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese
Academy of Sciences, Guiyang 550081, China)

ABSTRACT Five extracts of ginger ( Zingiber offcinale Roscoe) from Shuicheng and Guizhou were obtained by different extraction
processes, including steam distillation ginger essential oil, ethanol solvent ginger oil, supercritical CO, ginger oil, supereritical CO, ginger
essential oil, and supercritical CO, ginger oleoresin. Their yields were 0.86% , 3.56% , 4.78% , 1.27% , and 3.39% , respectively.
The chemical compositions of five extracts were qualitatively normalized by GC-MS, and gingerol compounds were quantified by HPLC.
39, 45, 48, 50, and 46 compounds were detected by GC-MS for five extracts, respectively. The GC-MS chromatograms, 21 components
with a content of more than 1% in the chemical compositions by normalization method and the quantitative detection results for gingerols by
HPLC were statistically analyzed and compared. Results showed that the chemical compositions of steam distillation ginger essential oil
and supercritical CO, ginger essential oil, ethanol solvent ginger oil and supercritical CO, ginger oil were similar to each other, and super-
critical CO, ginger oleoresin was different. By supercritical CO, selective extraction and separation process, one-time could get ginger es-
sential oil with 6-gingerol content of 42.05 mg/g and ginger oleoresin with 170. 98 mg/g, respectively, which showed a high separation
and enrichment efficiency for gingerols in ginger. By adjusting the extraction process parameters, three extracts of ginger oil, ginger essen-
tial oil and ginger oleoresin rich in gingerols could be obtained from ginger by supercritical CO, extraction. It is the preferred process for
the extraction and separation of volatile and fat-soluble bioactive components in ginger.

Key words ginger; extraction process; extracts; chemical composition; GC-MS; HPLC
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