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Spectrum-effect relasionship of extract from rhizome of Alpinia officinarum
on promotion of melanogenesis
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Abstract: Objective To establish the fingerprint of the extract from the rhizome of Alpinia officinarum, to investigate the effects on
the proliferation, tyrosinase activity, and melanogenesis in melanoma B16 cells, and to analyze the spectrum-effect relasionship.
Methods The fingerprint of alcohol extract from the rhizome of A. officinarum (G1), water sediments of G1 (G2), macroporous
resin purified extract of G2 (G3), and refined polyamide extract of G3 (G4) were established by HPLC, and the proliferation of each
extract on B16 cells was measured by MTT. The tyrosinase activity and melanin content were measured by colorimetry assay. The
spectrum-effect relasionship was analyzed by grey relation analysis. Results Compared with the control group, the proliferation of
B16 cells was promoted significantly after treatment with 1.00—5.00, 0.50—5.00, 0.25—5.00, and 0.25—10.00 umol/L of G1, G2,
G3, and G4, respectively. The tyrosinase activity was promoted by G1 and G2 with 0.50 umol/L, and G3 and G4 with 0.50—1.00
pmol/L (P < 0.05, 0.01); The synthesis of melanin was promoted after the treatment with 0.5 and 5.00 umol/L of G1, 0.50—5.00
pmol/L of G2 and G4, and 0.25—5.00 pmol/L of G3 (P < 0.01); At the same concentration, G4 had the strongest effect to promote the
cell proliferation and to increase the tyrosinase activity. The galangin (peak 7) had the highest correlation with pharmacodynamics,
and the contents of galangin in G1, G2, G3, and G4 were 27.61, 88.72, 348.53, and 693.35 mg/g, respectively. The proliferation,

Yk HER: 2012-07-20

HEEWB: HEARBFREETIIE (81160556)

fE&EEIN: EAEE, &, BB, W05 Mo T Boh 25255 %: . Tel: 13565889322  E-mail: huoshixial 983@163.com
«BEMEEZE H W Tel: (0991)2574309 E-mail: yanming2 | cn@sohu.com


mailto:yanming21cn@sohu.com

+ 996 * ¢ %% Chinese Traditional and Herbal Drugs 38 44 % 25 8 # 201344 A

tyrosinase activity, and galangin content were promoted significantly after the treatment with galangin (0.25—10.00 umol/L) by the

verification experiment. Conclusion The effect of the extract from the rhizome of A. officinarum on the proliferation, tyrosinase

activity,and melanogenesis of B16 melanoma cells could be enhanced with the increased content of galangin, which demonstrates that the

galangin is one of the efficient substances in the rhizome of 4. officinarum for the treatment of vitiligo.

Key words: rhizome of Alpinia officinarum; galangin; melanogenesis; spectrum-effect relasionship; grey relational analysis
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Ok, ZEE Fisher 27 Lk aieig, K
AT R AR R AT BR A 7] ; DMEM #5577
%, £ Gibeo A7]; ARG, 3£ Hyclone 2
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Fig. 1 HPLC fingerprints of G1 (A), G2 (B), G3 (C), and G4 (D)
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F1 Gl. G2. G3. G4 %I B16 ZHREFERISENT (x+5,n=4)
Table 1 Effects of G1, G2, G3, and G4 on proliferation of B16 cells (x + s ,n=4)
M C/ (umol-L™") AN BE5E /% M C/ (umol-L™") I /%
pugist - 100 G3 1.00 113.91+1.21"
Gl 0.25 103.15+2.63 5.00 109.14+2.01"
0.50 112.39+2.11" 10.00 93.85+2.38"
1.00 121.25+0.71" G4 0.25 124.05+2.62"
5.00 125.18+1.07" 0.50 122.90+4.07"
10.00 103.52+0.59 1.00 124.67+£3.25"
G2 0.25 106.82+0.83 5.00 127274220
0.50 124.34+1.73" 10.00 112.71+3.16"
1.00 123.33+£2.22" 8-MOP 0.25 112.76 +1.28"
5.00 123.02+1.72" 0.50 117.61+3.44
10.00 104.83+2.14 1.00 129.34+2.56"
G3 0.25 110.26+2.97" 5.00 117.72+3.02"
0.50 112.30+£2.95™ 10.00 99.89+2.74

Sy E: "P<0.05 "P<001, F#EM

"P<0.05 "P<0.01 vs control group, same as below

&2 Gl. G2. G3. G4 ¥f Bl6 {HREE R EAERFERII (x£5,n=4)
Table 2 Effects of G1, G2, G3, and G4 on tyrosinase activities in B16 cells (xts ,n=4)

41 il C/ (umol-L ™) T R / % M5l C/ (umol-L ™) B = MRAG ST / %
Xof R — 100 G3 1.00 120.120.50
Gl 0.25 93.4541.08 5.00 88.8141.46
0.50 121.58+0.86 10.00 83.9440.59
1.00 93.3641.39 G4 0.25 106.88+1.39
5.00 94.32+1.14 0.50 143.58+2.21"
10.00 88.0240.80 1.00 132.80+1.48"
G2 0.25 102.75+1.82 5.00 94.0440.50
0.50 132.16+0.68™ 10.00 91.06+0.91
1.00 108.92+0.36 8-MOP 0.25 96.5142.69
5.00 100.41+2.81 0.50 148.45+1.29"
10.00 94.5741.16 1.00 114.12+1.00"
G3 0.25 90.1441.77 5.00 88.7643.12
0.50 121.16+0.87 10.00 88.0040.55
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DURRIRK N 7 S N A &4, ok 8 50kt
MNIAEY . SR ILE 6,

334 Gl1~G4 FagUEE 5 40 M B 35 B Al OCTe RE
MR IRIBERE (R DN 0 5 8 80 0 T 2 TR il 0 P 1)
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N TSGR NI G, RO 8 "I W KA
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%£3 Gl1. G2. G3. G4 3 B16 AMBEEHIFI (x+s,n=4)
Table 3 Effects of G1, G2, G3, and G4 on melanin content in B16 cells (x + s ,n=4)
i | C/ (umol-L™) HE /% i C/ (umol-L™") HE /%
o 1 — 100 G3 1.00 115.60+1.36"
Gl 0.25 96.45+1.43 5.00 106.8120.66"
0.50 110.954+0.97" 10.00 97.14%+1.70
1.00 103.47+3.59 G4 0.25 113.33+1.76
5.00 108.53+0.93" 0.50 128.15+£2.30"
10.00 90.95+2.16 1.00 132.95+0.59™
G2 0.25 100.23+3.02 5.00 100.85+3.56
0.50 127.47£0.59” 10.00 110.90+1.61
1.00 111.79+£1.43" 8-MOP 0.25 91.19+0.26
5.00 98.23+3.56 0.50 135.22+1.56"
10.00 88.67+1.04 1.00 90.15+2.08
G3 0.25 114.02+2.09" 5.00 98.95+1.90
0.50 113.134+1.93" 10.00 95.07+0.96
#z4 Gl. G2. G3. G4 E£AHIEBFIEEFR
Table 4 Relative peak areas in common peaks of G1, G2, G3, and G4
FER AFT U T A
1 2 3 4 5 6 7 8 9
Gl 0.00200  0.02017  0.00339  0.00586  0.03927  0.00768  1.00000 028948  0.165 60
G2 0.00146  0.01953  0.00266  0.00539  0.02759  0.00667  1.00000 029400  0.17105
G3 — 0.00579  0.00287  0.00602  0.03606 0.00354  1.00000 022562  0.103 61
G4 — — — — — — 1.00000  0.146 62 —
F i AT W THI A
10 11 12 13 14 15 16 17
Gl 0.011 83 0.006 10 0.045 05 0.022 32 0.033 63 0.011 99 0.003 34 0.003 97
G2 — 0.008 27 0.020 95 — 0.005 71 0.007 62 — —
G3 — — 0.001 62 — — 0.018 67 — —
G4 — — — — — 0.009 91 — —
F5 BYEESMAETE R BT XEE
Table 5 Correlation between fingerprint and cell proliferation
. KK
1 2 3 4 5 6 7 8 9
Gl 0.379 3 0.383 3 0.379 6 0.380 1 0.387 5 0.380 5 0.8823 0.453 6 0.4183
G2 0.3720 0.375 8 0.3723 0.372 8 0.377 5 0.373 1 0.844 2 0.444 7 0.4109
G3 — — — — — — 0.903 8 0.449 5 0.4153
G4 — — — — — — 0.779 8 0.390 2 —
F i KERHE
10 11 12 13 14 15 16 17
Gl 0.3814 0.380 2 0.388 8 0.383 7 0.3862 0.3815 0.379 6 0.379 7
G2 — 0.373 4 0.376 1 — 0.3729 0.373 3 — —
G3 — — 0.390 5 — — 0.394 4 — —
G4 — — — — — 0.3613 — —
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Y. RNK T, 3.4.2 HPLC &y mhlE 3 W, G4 il Ok
3.4 G4 FEEHSHIA “D1.17) 7 S AR R I I i R R —
340 ZAMEERI mE2 T, G4 SEEER 343 FUSLMSRI BN TR, S
Xof B R B T — 2 FVHREE S 300 C, AR 450 L/h, &5

* 6 IRYEE SE R EREEE 1% B KR E

Table 6 Correlation between fingerprint and tyrosinase activity

- Sk
FF i
1 2 3 4 5 6 7 8 9
Gl 0.4273 0.4320 04276 0.428 3 0.4370 0.428 7 0.8819 0.5154 04733
G2 0.404 4 0.408 6 0.404 7 0.4053 0.4105 0.405 6 0.898 5 0.484 2 0.447 1
G3 — 04233 04226 04234 04311 0.422 8 0.8270 0.486 7 0.449 3
G4 — — — — — — 0.8114 0.4290 —
v KIKRE
FE
10 11 12 13 14 15 16 17
Gl 0.429 8 0.428 3 0.438 5 04325 0.4355 0.429 8 04276 0.427 8
G2 — 0.406 0 0.408 9 — 0.4054 0.4058 — —
G3 — — 04223 — — 0.426 6 — —
G4 — — — — — 0.396 4 — —
Fx7 BUBELES5ERERMXEE
Table 7 Correlation between fingerprint and melanin content
. KIKRE
i —
1 2 3 4 5 6 7 8 9
Gl 0.3970 0.401 4 0.3974 0.3979 0.406 1 0.398 4 0.908 1 0.4792 0.4400
G2 0.391 0 0.3952 0.3913 0.3919 0.397 1 0.3922 0.8794 04726 0.434 4
G3 — 0.3813 0.3806 0.3813 0.3880 0.380 8 0.870 3 0.4362 0.403 9
G4 — — — — — — 0.8129 0.396 5 —
v KIKRE
FE
10 11 12 13 14 15 16 17
Gl 0.3994 0.3980 0.407 5 0.4019 0.404 7 0.3994 0.397 3 0.397 5
G2 — 0.3926 0.3955 — 0.3920 0.3924 — —
G3 — — 0.3803 — — 0.384 1 — —
G4 — — — — — 0.366 6 — —
A B
I AL R AL B AL B L
200 300 400 500 600 700 200 300 400 500 600 700
A/ nm

2 BRZEZXR (A) 1 G4(B) HKIMLIEE
Fig.2 UV spectrograms of galangin (A) and G4 (B)
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3 BR%EZX (A) 7G4 (B)HPLC &igE
Fig. 3 HPLC chromatograms of galangin (A) and G4 (B)

JE 120 C, BANEHIE 3000V, HEFLHIE 60V, 4
LA 50 L/, SR & A R A, 25
A AR R IR S8 Noo HE] 4
AT, G4 1) BST B AR 2Tk b o o de e W 1)
miz 4 269.1, ST E - ALE], If O m R 2%
EIAIRT 2 TR Ny 270.24, 45630k 2% I R %L
Wi, mA&HhE G4 P ERZMMAEY A RESR.
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4 G4ESI BTRiL
Fig. 4 (-) ESI-ion mass spectrogram of G4

344 GI~G4 PR EZEME® Gl G2, G3.
G4 F R R ERINE D0 27.61, 88.72, 348.53,
693.35 mg/g, RV WS R ZAEAifb i i, mR
LRMBEARI N, SRR HE, SREERN
YR T 24 5.
3.5 SREZEX B16 MY
351 Uik

(1) MTT &R 40 1G58 - SO0 #2E K B16
M E, LA 100 pL/FLINA 96 FL, 3557 24 h
J& o B OIMA T EE R S 0.25 0.504 1.00+ 5.00
10.00. 20.00 pg/mL (1 K 22 38 0k I % R0

8-MOP HIE5F#Wi; 200 uL/fL, BF—EREH 8
ANEIL, KiFE 48 h, THFREEHAT 4 h i 5 mg/mL
MTT %% 20 uL, 4k&:855% 4 h, il DMSO 200 pL/
FU, BEARICKE I 490 nm 4b 4 1, B16 4 s
T “2.2.17 T,

(2) LB A s S R 1« IO B A
B16 4R, L 100 uL/LInA 96 LB, 1597
48 h JG 43 AN R EE A 0.254 0.504 1.00 5.00+
10.00. 20.00 pg/mL [F) Ry K 22 2560 B R0
8-MOP {3577, 200 pL/fL, ik EH 8
MNEAL, H55% 48 h fa s gR, H PBS Mk 2 IR,
£ELINA 1 mol/L TritonX-100 ¥ 50 pL, ik E
~70 ‘C ¥4+ 30 min, 2 il Bl A0 40 i 50 4 5%, 37 °C
T 5 NN 0.25% /e lig 2 Ui 10 ul, & 37 CH
A I KA SN 2y BEEAS {SCRT 490 nm 4k 4 {H,
P2 BRI VR A “2.2.27 T

(3) Lethikille 4. WSS

ZilA) “3.5.1 (207, R EREEFR 48 h, ik by
W, H PBS #Pk 2 Y%, A 1 mol/L NaOH % 150
uL, 37 CFEH 48 h, 7R/ A . Hiff R %
WRL, BEARICRIN 490 nm 4b 4, BEFESH
TR “2.2.37 T,
352 iR SxEAM, mRERIKEN
0.25~10.00 pmol/L I}, fi& B16 4HIMGTE . 14 5m %
AIRBEEPE R R ENERH B, (B4R
Tt —E M, FAERH R E A 4R L 8.
4 g

2y MRS A7 B R 2
IR ARG IR B oy B A e 54,
A X T2 R G A R BT 2T et e
T, SR EYA— A AR, HFETRK
wINATI W3, IR B 252520415y . 484
P REATE 5L 1) i B B 2 % P v PR Fie SO AT R 4
(PIFE A LA SR SURFIE AN 2 AR DG HET 5T, BRSO
R IRSUENE D S REE A  IX P ELEE T
by el SN E 2 ER G VAR B EA SR L 5l
— P AR AT A B r 24 B LS R0 PR A A 1 R0 A ek
(IRERS, (R RERS AL — PP A BE. AR 25 N 7E
TR SCRIVEAN J32s, I 24 s R bR
52 AR I () ), DRIt rh 2 R S g A
ARSI T AL RS o, SR RAE T 25 T B
HEHTEXRANAERITFBE, O E RSN 2
Z I 2 R A



= 1002 -

¢ %% Chinese Traditional and Herbal Drugs

FE44% F8H 20134F4 A

*8 BREZRM Bl6 MAEE. MRRBEERBRARIEMBIENM (x+5,n=8)

Table 8 Effects of galangin on cell proliferation, tyrosinase activity, and melanin synthesis in B16 cells (x + 5 ,n=8)

41 C/ (umol-L™") Y MIIETE /% X 2 BRI ETE / % BE %

paics - 100 100 100

R 0.25 123.3240.006" 103.31£0.011 111.110.009
0.50 144.1040.013" 106.870.008 119.3340.010"
1.00 162.11£0.007™ 126.72£0.006" 138.25+£0.011"
5.00 173.9140.006" 136.77+0.009" 145.1140.008"
10.00 164.6040.004" 148.16+0.008" 126.67+0.005"
20.00 116.6840.015" 140.7040.009" 99.384+0.015

8-MOP 0.25 80.2240.007 106.610.007 83.890.004
0.50 82.61+0.002 121.3240.014 128.00£0.014"
1.00 98.2340.003 91.0440.005 111.11£0.007
5.00 44.2540.004 58.5140.007 111.6740.015
10.00 109.4740.010" 59.70+0.005 120.4440.013"
20.00 112.4240.013" 88.36+0.009 112.09+0.004
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i [ HPLC Fa 8B, R K OB EE A e (8] W AL, g 3, AR, B16 A A R

QSR RGNHE SEEAP Y€ TS NP T BU BRI
BT L33 27 7 5 A AR S S K 1R €335 U P x
I KIP)Foe R, WU BI R R R
HTEE, Gl~G4 FR 4B i i (O g 2 W d b,
SR AE Rt B16 A MO TE L S veh I 2 R S PR AT 2R
CORGRMIRE A5, I R L F o R
LT R B, W RER I
SR AR T IX o FAl (i I BT B Ak 5 )
X KSR 25280 € I ok, Rl RE2 AT
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