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Study on the Effects of Oleanolic Acid on the Proliferation, Invasion and Metastasis of Human Ovarian
Cancer SKOV3 Cells and Its Mechanism

DU Guigiang, ZHANG Yongli, HU Xiaohui (Dept. of Gynecology, the First Affiliated Maternal and Infant
Hospital of Tongji University, Shanghai 200126, China)

ABSTRACT OBJECTIVE: To investigate the effects and mechanism of oleanolic acid on inhibiting the proliferation, invasion
and metastasis of human ovarian cancer SKOV3 cells. METHODS: CCK-8 assay was used to detect the effects of different
concentrations of oleanolic acid (10, 20, 40, 60, 80, 100 umol/L) on the proliferation of ovarian cancer SKOV3 cells at 12, 24,
36 and 48 h. The effects of low-dose and high-dose of oleanolic acid (20, 40 umol/L) on the metastasis and invasion ability of
SKOV3 cells for 24 h were observed in Transwell assay. Western blotting assay was used to detect the effects of low-dose and
high-dose of oleanolic acid on the protein expression of NF-kB p65, PRL-3, TNF-a, IL-6 and E-cadherin in SKOV3 cells. Through
LPS induction and NF-kB p65 plasmid transfection, Western blotting and RT-qPCR assay were used to investigate the effects of
low-dose and high-dose oleanolic acid on the expression of NF-kB/PRL-3 pathway related proteins and their mRNA. RESULTS:
With the increase of the concentration and action time of oleanolic acid, the proliferation capacity of ovarian cancer SKOV3 cells
was decreased, the surval rates of administration groups were significantly lower than that of the control group (P<<0.05 or P<<
0.01). Low-dose and high-dose of oleanolic acid could significantly reduce the number of migrating and invading cells (P<<0.05 or
P<<0.01). The protein relative expression of NF-kB p65, PRL-3, TNF-a and IL-6 in SKOV3 cells were significantly decreased,
while the protein relative expression of E-cadherin was significantly increased (P<<0.05 or P<<0.01). After LPS induction, protein
and mRNA relative expression of NF-kB p65, PRL-3, TNF-a and IL-6 were increased significantly in LPS model group, while
protein and mRNA relative expression of E-cadherin were significantly decreased (P<<0.05 or P<<0.01). The protein and mRNA
relative expression of NF-k B p65, PRL-3, TNF-o and IL-6 were significantly decreased, and protein and mRNA relative
expression of E-cadherin were significantly increased in low-dose and high-dose of oleanolic acid group (P<<0.05 or P<<0.01). In
SKOV3 cells with over-expressed NF-kB p65,low-dose and high-dose of oleanolic acid could significantly down-regulat the protein
expression of NF-k B p65, PRL-3, TNF-o and IL-6, while

A REEIH « [F A RPHA ST (No.81871126)
% FIREIR A WEEE T ORI . B3 021-20261059 upregult the protein relative expression of E-cadherin (P<<0.05
E-mail: 122821905@qq.com or P<<0.01). CONCLUSIONS: Oleanolic acid can inhibit
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SKOV3 cells proliferation, invasion and metastasis by regulating NF-kB/PRL-3 signaling pathway.
KEYWORDS Oleanolic acid; Ovarian cancer; SKOV3 cell; Proliferation; Invasion; Metastasis; NF-kB; PRL-3
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itk HR il W) Z) & A AR 2 RS AT 70 9% 1 s
FEREIAA BRI, LI IR b 00 S VR T ROR AR
TG . AT A G5 R | 76 A BkE N 1
A 1 O SR 2 22.5 07, AE T A RO 14 50,
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HIRIRIT AR A EENE X

FEBRUR R — I AR T4 Aok R A] £ AR
Wy rpo —Fp R SR A, B B PR AE
FRE, R 22 T I UE S, SAE 2 IR A B 1) S A
FRAE , R AE {5 5 3 B 06 16 5 o 9 & A2 & e 2% DM
S R F kB (NF-xB) {55 3 % T4 2 g SR AE A
TFo( TNF-0.) 40 2 6 (1L-6) 5 4 4E K 1 (1 B i, 41
il 1 2 55 % %5 2 11 E (E-cadherin ) A4 2 34 1 111 {12 7 i
211 ol e e WA Ve S L e R I 2 AN
P EE G IR B, UL, T NF-«B {5 538 5
DLV s 200 B S RE A5 , 48 400 o 20 b 5 (=228
R AE R B IA IR AT R B . McQueeney KE 25
WEFE R W], b e 12 28 5 7 G B I8 JHF 7 A W 2 il 3
(PRL-3) 75 US98 4 it v 2 w35 858, L3 2 1% b it 245
4 75 1 RAPL #E T 380% NF-xB 15 538 J& I e 1
2% %% ; Wang Z 55" IR W], NF-xB p65 7£ bl S5
SKOV3 2 ifd v 5 5 Rk, 40 il 2 2 11 A9 2 25 D) T 1 )
SKOV3 4l il (1 ¥ 58 4228 56 %% . i1t 7T UL, NF-x B/
PRL-3 {5530 % 5 B SR AR 28 R DA G, A 28
ViR B9 BLI B 1A B bR o IR 6 I, SFRCR BR X ey 20
S I 9 S 22 RO M AR M 3 A 1R 2R VR
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1.1 {38

3111 %Y CO, 357546 (25 [E Thermo Fisher Scientific 2
7)) s xMark B EFARAY . 164-5050 I HLJKAX L 170-4156 14>
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REHE 156 BRAY \ TC20 YA 1145 #F . Gel Doc XR HBERE
UG FR G 1Q5 AL SN2 i i 3R A Wi S v (PCR)AY
40 [ 24 [E Bio-Rad /A ] ; M400D 7 8.0 ML (| 535 5
Pl AU A BRZA 7] ) s ML-T B0 R F- (G- Mettler To-
ledo 2/ Al ) ; CKX31 5] & 1 i 5% ( H 4% Olympus 2%
CipR
1.2 #AmEiH

FEEURBR N IR 5L (5. 0110087, 44 . >98% ) J§
Z B (LPS, L5 L118716) ¥y [ kT4 T 35704 B
/3] NF-kB p65 B (Jb 5 AR AR R A FR A A
it 5 : VECT76065) ; Lipofectamine™2000 %% 4t i 57 (it
5 1 12566014) | TRIzol™RNA #2 B ik 7 ( it 5 .
12183555) \BCA Z& [15& =i f & (5. 23227) \ECL &
A 2E K G (5 £ 34580) \M-PER™ I L 3 4 26 11 4%
B0 (415 78501 ) ¥4 H 3£ [E] Thermo Fisher Scientif-
ic A F]; A i (FBS, #1E45-: 10099-141) .0.25 % k& ]
ity 75 0 (5 £ 25200-056) | 75 5 K -4E R 2 ML (HE 5 -
15070063 ) #4114 [ 2 [ Gibco 23 7] ; DMEM 85 37 5 (3£ [#
HyClone 23 7] , #1t 5 : SH30022.01) ; NF-xB p65,PRL-3 .
TNF-a .IL-6 .E-cadherin . GAPDH 5 4w LK | R US|
YIRERET Y e e T AR TR (i) Bty BRAS ml s
56 8 7t i PCRIAH] (il B DUE YR A BR A
A s SRR (AU R E R A R A | 5
G1063) ; CCK-8 i ifll & ( H 4 Dojindo 2~ A] , Hit 5 -
CKO04) ; NF-kB p65 % B o fE 0 14 | PRL-3 % 2 o [ 471
A TNF-a % 5 o0 BEHTAAR | 11200 0 1L-6 fe 3 so PP IA
E-cadherin G Fi e FEHTA  B- L8N & 1 ( B-actin) fe 5L e
PUUAR B 3 Sk P A 1 B Ll S BT AR fo P 3K AR 1
(1gG) —Hi ¥y [ 35 [H CST 2wl (L5 43 5 by 8242,
648411948 ,12912,3195,4970,7074) ; + — g FL A FR
oy - 3R TR B i Hi Dk (SDIS-PAGE ) 3 Jie b 3 1) 453 77 42
(R HGEAEY TR BR A AL 5 : LM-048) ; ARk
TRy S ey 2w R K R 2K .
1.3 4Hp8

A 5P EL 95 SKOV3 2t fi tk (#t*5 : TCHu185) g [
FEI b2 B A P fb 5 A AR 2 F 5T
2 FHiE
2.1 ZHREEESRE

SKOV3 i il 5 109% FBS . 1% 5 55 K -5 55 E WL
) DMEM 5 75 £ (LR R R 8 R 2 587) L 1E 37 C..
5% CO, I REFRAF TR R (BE 3R 450 N R R A Ak %8
B R AT R TR 2
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2.2 FTERERZRECH

i 2 AR BT R R X B o VA T R AR L
mL ™, B B EE g 1x10° pmol/L B9 BF I , T — 20 C A
A7 5 FHBT B b iR BRI o5, i 58 4 55 R 5L AR RE L 46 0.22
pm LIRS J5 , BAS, 55 A .
2.3 dHpaE RN

K CCK-8 Al o OG5 26 4 JH 1) SKOV3 44
JfL, L4 000 A~/AFL4 R0 96 FLAR Hfr, K 5% 24 h hKE 4
BEAIL 53 Ry %ok BRAL SOASTRI R FE 240 20, O AN 35 A %
REFRIE ) 2s (141, Al 6 N E L. A2l alimA
S5 R R 249k i 4y 10,2040 .60, 80, 100 pmol/L ( ¥k Jif
WE S SCHER19]) 1% 2558 2153755 100 uL , %t B2 A
23 AN A SEAS R FR R 100 pL, 4390 T 1555 12,24 .36
48 hif, A CCK-8i& 51 10 uL , AkELRE % 2 h i , 1l F i
BT 450 nm AN E 2 LIROGEE (4) T AMMLAETS
R YNEAETE R (% ) = (A s — A sow)/ (A wwwn— A spm) X
100% ., FiRIAIER 31K,
24 SE BE5%YH
2.4.1  FFEURBRXT SKOV34ER/EA B SKOV3 41
JfL, L 5x10°4S/ LB FP T4 a5 L rp B 5% s Fp i A K
Fili G 28 80 % I, K FLREHL 3 by Xof REZH FH FF IR BR AR Ly
Rl 2y (R E S %2370 F &5 ), A3 34
FAL o 2P IR | ) i R R & 24 58 4 s
FEHE5 mL, X BRI A SE 2 K5 979 5 mL, K557 24 he
2.4.2 SFECRBRXT LPS A S SKOV3 4 A /ER B
SKOV3 41, L 5> 10°4~/ L3 40 L 1% 35 ML P 5 5% 5
RramfE A K Al 2 80 % B, B HL R ML 4 Ry X BE 41 | LPS
B 20 RSO BR AR 5 F i 25 A GRI i iR & S %
“Q3VINEER) BB 3R AL XA A e A b
F2HL 5 mL, BIRIZE fin A LPS 29 B 4 100 pg/L 15 255
3SR S mL™, 254 A R 100 ug/L LPS FIE | 5
F R BUR R & 2058 255795 5 mL, {597 24 he
243 FEURLB X NF-xB p65 % UL i) SKOV3 4 s i /E
M BUSKOV34ifL, DL 5x10°4/ MLEZFP T4l ff 557 L rh
FEF PR AR KR 22 80 % I, 45 HLBHLAY g o) B4
NF-kB p65 1 & A5 I 41 7R R A | vy 7 i 25 4
(FIE R E S 23700 F 4550 A2 K 25 d A
NF-xB p65 1 # 15 344 (Lipofectamine™2000 4% 4 ik 7
10 uL 5 NF-xB p65 JFi 47 10 pg T8 NI F 20 min B
VY 12 WS, 254153 I 00 B S O R %
2458 B FR I 5 mL, X AL AR I 25T 58 AR5 9 3 5
mL,}%3:24 h,
2.5  Transwell 785216

¥ SKOV3 41l il I A~ £ FBS Y DMEM 5 55 5L 4% 55
24 h, AL FYUVIIRAS . SKOV3 41 i 22 J 26 (A R 1k
J5 F DMEM 15 % ] il 20 L2, LA 1< 10° AL A E
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Transwell /NE [ J2H, /NE T 2 A DMEM K5 3856 (&
109%FBS)800 uL, 1535 24 h, $4“2.4.17 T N )5 B340 |
92N BEFR 24 h)E MG /NG FHRR A8 /N PR RS
REFRER AL, 2 Z R W RE R E g i R Qe il ()
TE SR AUEE T HEE S R R WS, 11545 dl A it 7%
BH IR i 6) . FidiiER 31k,

2.6 Transwell (2 Z&E5LI5

Matrigel it Bk 5 22 5146 F Transwell /NP T2
37 CHICE BEE . AR “2.57 3T Jridk, i HK
5 AN [ A0 7 0 A B T R, T B A L AN AR 2B 8K
H. B ES 31K,

2.7 HXEFE mRNA RKiE#&

K FH S 98 /8 it PCR LG . SKOV3 4 g ¢
“2.4.17°2.427HUF A A2 KSR L WCAR AL,
iz Jil TRIzol™ RNA #& Bt 7 2 B 41 i RNA , 8 3 4%
& cDNA 7 , 2R HSE B 5¢ ' 2 1t PCR {4l NF-x B
p65 .PRL-3 . TNF-0.,IL-6 , E-cadherin %5 4 5 [l mRNA
) FIRIKF- o PCR WA FR (3£ 20 pL) : cDNA A 2
pL, BRI 1 pL, 20 & PCR A 10 L, Jo
fii/K 6 uL, PCRY I 41F .95 CHUAENE 2 min; 95 C/E
105,60 CiB 2k 30 s,72 CHEA 15 s, H: 40 MG (5]
YIp L3 1). LAGAPDH NS, K 2~ ghit 5l
KIHE mRNA WAEX A& . RIS 31k,

*1 5955
Tab 1 Primer sequence

HERY R k2] IR bp

GAPDH 15 - TGTTCGTCATGGGTGTGAAC' 154
FJi:5'-ATGGCATGGACTGTGGTCAT-3'

NF-iB p6S 1EJi1:5'-GCGAGAGGAGCACAGATACC-! 120
J2i:5' -GCACAGCATTCAGGTCGTAG-S'

PRL3 1FJil:5'-GGGACTTCTCAGGTCGTGTC-3 130
FiJi]:5'-AGCCCCGTACTTCTTCAGGT-3'

TNF-o IEJ:5'-CCATGTCTTTCTACCCTAATC-! 9
J2i:5' -AGCTGCTCTGTCGGATG-'

16 1E[1:5' -AAGCAGAGCTGTGCAGATGAGTA-Y' 280
Fili]:5'-TGTCCTGCAGCCACTGGTTC-3'

E-cadherin 1EJi1:5"-GAACGCATTGCCACATACAC-Y' 120

JJi 5 -GAATTCGGGC TTGTTGTCAT-3'

2.8 MHEXEEFRIEKN

& Ffl Western blotting 7 K Il . SKOV3 4 il #%
“2.4.17 ~“243"WUN Ik oy A AR 2y B3R A WUER AR
Jfl, iz ] M-PER™ i 31, 31 ¥ 28 1 2 O HR BUE 11, 5
FHBCA G &0l e 25 VR B2 . Bl 4 2R 1T 95 CoKifs
H AR 5 min f5 BUAS 25 FIAE A o BCEE FRE & 40 ug 7E
100 V.80 mA Y HL VK 45 4 T i#£47 SDS-PAGE, 7£ 25 V
1.0 A &1 N 2 PVDF J(0.45 pm) |, L 5% AR 4
WiE A 1 h )5, il A NF-xB p65, PRL-3, TNF-o. , IL-6 .
E-cadherin , f-actin & —$1 (F B L4 1:1 000) , 7E 4 C
AT 0 1f %, TBST ¥ W 6 10 minx3 4K, A
FRE 38 S4B 1 0 Ll SR B 1gG T (R B B
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A RS Uk 10 minx 3
IR, 2 ECL i 0. f5ia RS BAZ 5r B RS LS , R H Im-
age J 1.8.0 G531 . LAB-actinfE A INZ, L HFRER
5 WS 0K BEAE U EAE 0 B AR & AR X Rk &
R ER 3K,
2.9 FitFHE
K SPSS 13.0 B - v Ge it b TSR LA
X+ s KR, Z 4 A R LR R 22 4347 (One-way
ANOVA) , B FLECR H e/ 55 . P<0.05 /R ZEFH S
NEI-3E
3 #R
3.1 AREIREFHEBEY SKOVS HAfuFE RN
Bifi 7 5% B0 A g Wk B85 7 84 R R B[] A SEE
SKOV 3 2 i iy 184 78 g ) A7 bl 2 D55 i a3, SE380UR IR
70 o 2L 2 LA 25 1 I I T R (P<<0.05 8 P<
0.01), HEWFE2, MFFHRIRUEE N 20 pmol/L fEH 24 h
B, SKOV3 4 Jifd i A7 %4 (79.06+ 3.24) % , P/ i ik
JE FF R R X SKOV3 41 i H A 2 35 19 40 e 2 44
I, FEHE 20 wmol/L AE S TR R 45 25 (IR 7] 4, e 4%
40 pmol/L AE R SR ER 45 25 1 1) &, e PEERI 24 h
VER SRR 25 25 551
R2 AEREFHREN SKOVS M ATEE RN
(X*ts5,n=3,%)
Tab 2 Effects of oleanolic acid on the survival rate of
SKOV3 cells (x+s,n=3,% )

Sh1:10 000) , i H 1 h, TBSTY

1 ] ] QMG : ]
BH1n #5024 h $%36h 548 h
pop el 99.04£3.05 98.65+2.97 10210£620  9885+4.10
FERRI0 pmol/ LA 931843197 91254524 87185284 85321413
FEURR20 pmol/ L4 897014787 7906324 7776140277 7624+395°
FEERA0 pol/LAL 83028333 TSB3H438 TLI0£332°7 6840£457
FEUERO pmol/LAL 743516407 681543517 620652907 582142407
FEURERS0 pmol/LAH 7208834777 S925L191% SLE2E402  46.60+234°
FEURRI00 pmol/ L4 645014467 442012357 3748451277 262043057

Vi G IR He, *P<<0.05, ** P<0.01
Note: vs. control group, “P<<0.05, “*P<<0.01
3.2 FHEBEY SKOV3 AT HINEZNHIN
EG REZH P A, FPIEICR BR IG5 ) i 4L i B R 28
(A 20 LB (B S/ (P<<0.05 38 P<<0.01) , 3£ LR 1. &
2.#3,
3.3 FEHEREEEY SKOV3 fiaiEsE E2 BBEEE
BRIEHN
B3 0F REZH LA, FREICRBRAR L 55 77 12k 2H NF-xB p65
PRL-3 ., TNF-a  IL-6 [/ A1 X} % ik 12 35 2 & F# A , E-cad-
herin £ 1 1 A X 2% 35 & 34 18 3 T &5 (P<<0.05 5 P<
0.01), 3K 3. %4,
34 FHEIRBX LPSIF S H SKOV3 44 ig NF-k B/
PRL-3 @ X E A R HE mRNA KiEHIM0
5% B4 b g, LPS A5 1 20 41 i H NF-x B p65.
PRL-3 . TNF-a . IL-6 & 1 2 H: mRNA [ A X} =ik 34

HEZED; 2020455 31 5 101

C ??izfl%%aw.ﬂi?ﬂ
1 FESREEX SKOV3 4R i # 8t 71 % M i) 2 534
(FBRERE, x200)
Fig 1 Micrographs of the effects of oleanolic acid on
migration ability of SKOV3 cells (crystal violet
staining, x200)

A xﬂaéu B. ?FHZS'EMEE 1l

oy " “A\M.

C. ?Ff’flﬂaﬁéimwljmiﬂ
B2 SFEHREREXSKOV3HMEZREENEZNMNERE
(g4, x200)

Fig 2 Micrographs of the effects of oleanolic acid on

invasion ability of SKOV3 cells (crystal violet
staining, x200)
3 FHRBENSKOV3HMIEBRE
(xts,n=3,1")
Tab 3 Effects of oleanolic acid on migration and inva-
sion ability of SKOV3 cells(xts,n=3,cell)

ZHE T HISNN

A3 EHAM B
R4 39954414 37431376
SRR R4 30584425 28734220°
FERRR A R4 17704137+ 169.5£16.7

T X R g, * P<<0.05, ** P<<0.01
Note: vs. control group, “P<<0.05, **P<<0.01

T, E-cadherin 25 [ [ H mRNA (R AH G ¢ 55 7 35 15
F L (P<0.01) ; 5 LPS ALY LA, FPRCRIR AL &
F 1 2H 40 Jfd o NF-xB p65 . PRL-3  TNF-a . IL-6 45 [1 &%
mRNA H X} 2 35 i 34 8 3 [ I , E-cadherin 25 FH A
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mRNA AT F ik m 44 i & T+ 5 (P<<0.05 8¢ P<<0.01) , 1
5 K4 3k6,

NF-xB p65 | G G e | 65 kDa

24~26 kDa

PRL-3 | em—

TNF-o | S, oD  yen— | 25 Da

IL-6 S SRS 24 kDa

E-cadherin 135 kDa
IR FERURR FRURR
Skl i

3 FHUREX SKOV3 M hiLE FE HBHEX
EBFRIEZ MM BIKE
Fig 3 Electrophoretograms of the effects of oleanolic
acid on the expression of proteins related to
proliferation, invasion and metastasis in SKOV3
cells
®4 REMAEPILE BE HBEXEERIZKELR
#(xts,n=3)
Tab 4 Effects of oleanolic acid on the expression of
proteins related to proliferation, invasion and
metastasis in SKOV3 cells(x+s,n=3)

A5 NE-KB p65 PRL-3 TNF-a IL-6 E-cadherin
JajEl 0514006 017£002 0204003  030%004  0.08+0.03

FECRERICAEA 0332005 010£0.02°  002£002° 0224002 0.18£002°
FERREARA 0152004 0082002 0072002 009002 0284005

T SR TR 4, * P<<0.05, 7 P<<0.01
Note: vs. control group, “P<<0.05,**P<<0.01
®5 FHREXLPS 58 SKOV3 48 il 1 NF-kB/
PRL-3 @ EEHXEARIZHPIHM (X +5,n=3)
Tab 5 Effects of oleanolic acid on the expression of
NF-k B/PRL-3 pathway related proteins in
SKOV3 cells induced by LPS(x+s,n=3)

4151 NF-kB p65 PRL-3 TNF-a L6 E-cadherin
ppcel 004£002  0.19£004 016002 012£003  042£0.06
LPS AL 049+0.04™ 053003 0531003 038+0.05""  0.06+0.02""
FECRBRICARA 03940037 0394005 046005 023£002°  0.18£003"
FECRBREARA  012£0020°  019£005%  035£004  011£002%  024£004”

TE: 5% AL Feks, " P<<0.05, ** P<<0.01; 5 LPS BRI L 4%, "P<
0.05,7P<<0.01
Note: vs. control group, *P<<0.05, ** P<<0.01; vs. LPS model
group, "P<<0.05, *P<<0.01
35 FEURE B X NF-«B I &% % 5 # SKOV3 4 iy
NF-kB/PRL-3 i 18 X & B RiA K FE RN
505 B4 H 45, NF-xB p65 13 % 15 45 4 4 4 Jifg
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NF-kB p65| —_— CEEEERS Ol o | 65 kDa

l’RL-3|""-— R S — ] 24~26 kDa

TNF-a

—_— cewmd R “|25“)2‘

IL-Gl-_ T GRrrrs? —--lz‘“(Da

E-cadherin i

| 135 kDa

——ee—— |

AL NF-aBpoSil  FPHURER  SPRUR
PRI KR EFE e

B4 FEUREX LPS 35 SKOV3 48 fig 1 NF-k B/
PRL-3 1 B4 X & B RIA R M Y FE ik E

Fig 4 Electrophoretograms of the effects of oleanolic
acid on the expression of NF-k B/PRL-3 path-
way related proteins in SKOV3 cells induced
by LPS

F6 FHREX LPS S H SKOV3 4 i 1 NF-kB/
PRL-3 & 2% 16 X B H mRNA RiEHIHM (X £ s,
n=3)
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of NF-kB/PRL-3 pathway related gene in
SKOVS3 cells induced by LPS(x+s,n=3)
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Fig 5 Electrophoretograms of the effects of oleanolic
acid on the expression of NF-k B/PRL-3 path-
way related proteins in SKOV3 cells induced

by NF-kB p65-overexpression
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Correlation Study of Color Difference Values and Active Constituent Contents in Crude and Processed
Zingiber officinale

LIN Huajian, ZHANG Zihao, MENG Jiang, WANG Shumei (School of Traditional Chinese Medicine,
Guangdong Pharmaceutical University/Key Laboratory of Digital Quality Evaluation of Chinese Materia Medica,
State Administration of Traditional Chinese Medicine/Engineering Technology Research Center for Chinese
Materia Medica Quality of Guangdong Universities, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To evaluate the correlation between color difference values and active constituent contents of crude
and processed Zingiber officinale. METHODS: HPLC method was adopted to determint the content of 6 active constituents. The
color difference values of crude and processed Z. officinale [lightness (L* ), red-green axis component (a* ), yellow-blue axis
component (b* )] were determined by chromatic aberration meter. SPSS 24.0 software was adopted for the correlation analysis
between color difference values and active constituent contents. RESULTS: The linear range of zingiberone, 6-gingerol,
8-gingerol, 6-shogaol, diacetoxy-6-gingerol and 10-gingerol were 2.65-105.90, 10.15-406.00, 4.87-194.80, 5.28-211.20,
6.14-245.70, 7.02-280.80 pg/mL (r>0.999). The limits of quantification were 7.46, 13.68, 14.37,16.62, 17.03,17.99 ng, and the
limits of detection were 2.24,4.11,4.31,4.99,5.11,5.40 ng, respectively. RSDs of precision, stability, and repeatability tests were
all lower than 3% . The average recovery rates were 101.34% , 102.14% , 101.22% ; 103.12% , 103.74% , 103.54% ; 103.06% ,
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