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Correlations Between Index Components and Powder Color Changes in Microwave

Processing of Gardeniae Fructus

HUANG Xiao, LIU Jing", FU Xiao-mei, CHEN Yao, JIANG Shu-min, LI Qiao-ying
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To study content changes of index compositions from Gardeniae Fructus in
microwave processing and its correlations with powder color changes, in order to provide scientific basis for quality
assessment of its microwave processed products. Method: HPLC was employed to determine the contents of
genipin-1-B8-D-gentiobioside, geniposide, crocin-] , crocin-II and crocin-JI with mobile phase of acetonitrile-
water (containing 0. 2% phosphoric acid) for gradient elution and detection wavelengthes of 238, 440 nm. The
content of total tannin was measured by UV at 760 nm. The correlations between contents of these components and
color quantization parameters (L, a and b) were analysed. Result; With the increase of microwave processing
time, the temperature gradually increased, the contents of geniposide, crocin-[ and crocin-II decreased; the
contents of genipin-1-8-D-gentiobioside and crocin-IlI increased slightly at the beginning, and gradually reduced
when the temperature exceeded 200 “C ; the content of total tannin increased gradually and reached the highest at

5 min, and then decreased rapidly. The content of geniposide was positively correlated with L, the content of
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crocin- | was positively correlated with @ and b. Conclusion: There are correlations between the contents of index

components and powder color changes in microwave processing of Gardeniae Fructus.
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Table 1 Recovery tests of six index components in Gardeniae Fructus
ay  PEREEOWARE W@E FOCR PR ORSD | R AR WAER PR FISE RS
/mg /mg /mg /% /% /% /mg /mg /mg /% /% /%
g - 0.576  0.460 1.046 102.17 101.88 1.7 e 4.530 3.630 8.109 98.60 98.42 0.6
l‘ﬂ'D;}EﬂE 0.576  0.460 1.052 103.48 T 4.540 3.630 8.089 97.77
R 0.576  0.460 1.036 100.00 4.540 3.630 8.130 98.90
0.574 0.576  1.145 99.13  99.31 0.5 4.540 4.540 9.018 98.63 98.88 1.6
0.576  0.576  1.146 98.96 4.540 4.540 8.964 97.44
0.574 0.576 1.149 99.83 4.540 4.540 9.105  100.55
0.574 0.692 1.256 98.55 100.58 1.9 4.530 5.450 9.995  100.28 99.80 0.7
0.576  0.692 1.274 100.87 4.540 5.450 9.935 98.99
0.576  0.692 1.284 102.31 4.540 5.450 9.997  100.13
Pier 4 1.120 0.896  1.981 96.09 97.92 1.8 7 41 4 0.146 0.117 0.267 103.42 102.14 1.3
-1 1.120 0.896  1.999 98.10 #-1 0.147 0.117 0.265 100.85
1.110 0. 896 2.002 99.55 0. 146 0.117 0.2655 102.14
1.130  1.120 2.262 101.07 100.51 0.5 0.146 0. 146 0.293  100.68 100.57 0.9
1.120 1.120 2.243  100.27 0. 146 0. 146 0.294 101.37
1.120  1.120 2.242 100.18 0.147 0. 146 0.2925  99.66
1.130  1.344  2.463 99.18  98.98 0.2 0.147 0.175 0.328 103.43 100.76 2.4
1.130  1.344  2.459 98.88 0.146 0.175 0.321 100. 00
1.120 1.344 2.449 98.88 0. 146 0.175 0.319 98.86
VG448 0.147  0.117  0.261 97.44  99.43 2.2 T R 3.800 3.040 6.720 96.05 99.67 4.7
-1 0.147 0.117  0.263 99.15 3.800 3.040 6.990  104.93
0.147 0.117 0.266 101.71 3.800 3.040 6.780 98.03
0.147 0.147  0.292 98.64 100.91 2.1 3.800 3.800 7.540 98.42 98.95 2.4
0.147 0.147 0.298 102.72 3.800 3.800 7.660 101.58
0.146  0.147 0.295 101.36 3.800 3.800 7.480 96. 84
0.147 0.176  0.322 99.43  99.24 0.9 3.800 4.560 8.350 99.78 99.71 0.6
0.147 0.176  0.320 98.30 3.800 4.560 8.370  100.22
0.147 0.176  0.323  100.00 3.800 4.560 8.320 99.12

el 2 UK BUN e A o {17 SN G N - 1L
F AR S AR A 5 AR G O R AR — . 7RO
S0 b R b MR RSB R L A 2 min (1) 149 C T
F| 7 min 1§ 322 °C,7E 2.5 min(166 C) 4 TR G H
BAE 74 A & A,4.5 min(231 C) A IF IR B A
R %% I1 B & 0 2 R E AT & Wk 20, 5.5 mim
(261 C)ZeA7 B2 IR 19 75 ,6. 5 min (300 °C)
KA 5SRO RS O X B BRI AP o BE A
R R B8 0 K B E W, % R R TR &l AR
WA B (10% ~30% ), 3l g B 43 b 0 %5 95 %%
1M H o
26 2 AT, B A G O AR R AT R R A i T
B HUE AT VLAY - T AP 4 AT - & i %
A . 50 JE SF--1-B-D-Ji AR XSURE A1 78 21 76 - T 78
TR A ) 0 I R A I A T e A R A IR >
4.

200 C J5 HA b T 37 W A i B W] RE O TRl T
J&F--1-B-D- g R0 XU A1 PG 20 48 45 - T 19 [ b 5 4%
HPEIE RN SR T W MR A
S Sl B R B T i I W TR AR S min (IR R A
ZIR MR, AE TR RM L, a, b 35 i b
I, T R Ry il 2 0 oo R AT, B 38 W7 i Ab
B REURERUIRE DY LR B HE b i 6 R 28 B
IR, S8 a 71 b T,

2.6 FEAREUN O SR ORBUE R OCERPE BT ik
PEIRLE 5 min YIRS BOHE HE AT 18 AR 40 B i S R
B SCIRAME  or B o B R % 5 min N 4%
B A3 iR AR AR LR A5 SOk R E B —
O Hrh R -1-B-D- e RO A BT
Je AT R B2 30% , PH 2L A6 - 1 A 4r
AEFE- 1 F A2 BOF M2 90% , B 8 o & 3 W 1k
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AL X ER (238 nm) ;B AEEA (238 nm) 5 €. XF B G (440 nm) 5 D. 4l
IR A (440 nm) ;1. 508 F-1-8-D-Jg IBRBUMEH ;2. 50 F# ;3. PH4L
AH-1 ;4 WL EH-10 ;5. WHaks-10

B 1 #FHRUKMESH & HPLC

Fig.1 HPLC of microwave processed product of Gardeniae Fructus

R2 RFREANIEFEFESSERGRBRELENETL

FN WA ; I 5 min J5 B HE 7 T 46 K Ak, H Bl G
i I ) JE 4, R Ak AR B 3 3 T i, AN T R o
PR ZE R . £ A % 08, BRI S min P 1 X 56
KOs HEAT o BT A

FIH] SPSS 20. 0 F1 A1 43 A ik I 4 1 3ok 7R b AE
T &R AR LA & BT A R E 0 O DL s
JeV-1-B-D-Jg JHXUME H (X, ), 5 Je F# (X,) , 74
CLAET-1 (X)), WU e -1 (X,), P92k -0
(X)) FEEERT (X)) WA S, L,a FI b Ry S &,
PEAT 2 o0 et A, R an A5 R I 4% H AR B Y B
PEA G EZESR (P >0.05) , R H1 8 28 5 B oA i 3
FI 7% S T 7 vk, T B R A R R A AR R 0K
(P <0.05) K Bdliprfifb (B m(E 5 VI EZ %
Bk LLiZ A8 & 09 5 e 22 ) J5 24T 1 3, WLk 3.
GiRFW L 5N E X, A W F B, 13y 2
Y =9.054X, +29. 6460 5N K X, A I & LB,
M7 F2 Y =11. 802X, +17.084;b 5H £ X,
W OCHEME, M R Y =10, 510X, +29. 270, i
B R PELEH- T W RIBB AN o, b H B
HERW LR a, b BN RS AR S A W]
BXZR,

Table 2 Changes of contents of index components and color quantization parameters in microwave processing of Gardeniae Fructus

Ji ik 53 K/ mg - g ™! MARGE
t/min T/°C
X, X, X5 X, X X L a b

0 - 5.68 45.03 11.14 1.50 1.50 1.20 42.00 35.00 45.65
2.0 149 5.10 42.08 10. 35 1.47 1. 19 2.94 40.22 31.82 40. 87
2.5 166 7.21 37.70 8.22 1.07 1.82 3.67 33.99 24.20 35.28
3.0 187 11.62 35.67 3.78 0.47 1.30 4.15 30.74 15. 68 30.90
3.5 206 11. 04 34.23 2.32 0.26 2.18 4.73 28.92 12. 04 26. 88
4.0 216 13.09 34.05 2.31 0.25 2.17 5.04 26. 67 8.07 23.04
4.5 231 10. 57 30.95 1.56 0.19 1.38 5.27 18.63 6. 00 16.73
5.0 245 9.85 28.95 0.76 - 1. 06 6. 66 16. 00 3.86 14. 81
5.5 261 7.79 24.93 0.38 - 0.62 5.58 15.70 2.86 13.00
6.0 287 7.46 19. 96 0.18 - 0.44 4.88 15. 00 1.57 12. 40
6.5 300 7.50 18.76 0.11 - 0.32 3.18 10.72 0.76 11.24
7.0 322 4.78 17. 40 0.10 - 0.30 2.32 10. 11 -0.19 10. 96
WX, Rt F-1-B-D-Je U XUBET , X, Rt e Fir , Xy RPGLLAetr-1 , X, VLA tr- 1, X HVELLAE1T-T0, X g SR

x3 RFEHIEFEFRESEGES L,a,b FXBKEDH
Table 3  Correlation between contents of index components and

color quantization parameters in microwave processing of Gardeniae

Fructus
RERT Ak F W R IR 3%
L 0.946  124.563"  29.646" 5OF e
a 0.976  289.981"  17.084" PELIAET- 1
b 0. 891 58.465"  29.270" [EEAR AR
. P<0.01,

3 itig

ol e ) £ s B ) P 9 I R g Y R
P T BLIK Ty FE B 53 Uk 20 B 4 i AR AR
T, R RO R AR 2R B N SR IR I e A, T2 A
SR 73 1 T 52 HLOG T B2 A R IR
JE TR BEAR T 2561 P9, I ELRHLAS 30 24 01 9 3R
JE IR, foe 2 (RO M o) ot 0 30 B8 o B N s MR
A BRREAR S o AE 2015 AF R (b [ 25 3L ) Bl K A5 4t

- 5.
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A TR A I 1 77 12 oh ) AR T Ak B 5 U R A
T B U S T R B A 2 M {E AR AR SO S
i AR B, BT T IR S ] T RO M O i AR
TN ol R BRI R o B R T A SR AR oL A
PR % 2 71 R W A ) R R ) 9 20 P BRI L T s
B T HE Tk
Be 7 RA TR T HAE LLHESF 2 MO PR, AT I
AN Qi A UE S X1 RGN T S TR AN QP PS8
i 5 RIS T B, A RAE 76 i F 72 1) SCRR R
A2 R v 32 1 R B T G 2K 43
GO Wil b (EL 8 3R 2 R o3 A T A 04 T R 2
% R B AR, DAY A i o R 8 R 28 1Y
ARAE IR T B AG TRE  28 B 23, 15 B R OK 22 STk A bR
HE R X R 2 B A0 3R 2 B ad , AL B 0 Ik bl 288 0l 73
AR AR T S AR 0 B BT bR SR AR o A BT
FEAE R AR WAL I il o P rp, AR A9 L
SR e &R A G, AR AR 7 R A B (0 2L
G o MBEOK b X5 ORINA LA 11
T AN O U 8 3R 26 A (R R E A BB AR
R AL i B o I E B 3 Ak 2 S R 2R T
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