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Correlation Between Color and Contents of Water and

5-Hydroxymethylfurfural in Ginseng Radix et Rhizoma Rubra
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(Institute of Chinese Materia Medica, Storage & Packaging Position, Chinese Medicinal Material
China Agriculture Research System, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective; To explore the correlation between colors and contents of water and 5-
hydroxymethylfurfural (5-HMF ) in Ginseng Radix et Rhizoma Rubra ( GRRR). Method; The colors were
observed under sunlight on a sheet of white paper. The chroma value and color difference were determined and
calculated by a colorimeter. Water content was determined by the oven-drying method. An HPLC method was
established and used to determine the content of 5-HMF. The correlation was analyzed by the Spearman and
Pearson analysis. Result: The colors of GRRR were yellowish-white, ocher-yellow, and yellowish-brown. The
values of L", @, b°, and AE" had a certain range, and could reflect the colors of GRRR. The content of water
ranged from 4. 01% to 8. 31% and was in accordance with the requirement the Chinese Pharmacopoeia. The content
of 5-HMF ranged from below the limit of detection (1.985 x 10 * wg) to 78.97 pg-g~'. The results of correlation
analysis shows significant correlations between L*, a*, b", AE" values and water content, that is to say, the
deeper the color was, the higher the content of water was, but with no significant correlation with 5-HMF content.

Conclusion; The color of processed GRRR was related to water content but not related to 5-HMF content, which

[F B HEI] 20181219(017)

[(BE&TA]  ERIALM ™ A B L %40 H (CARS-21)

[FE—1EH] 2R it NFEPGH IS 20758, E-mail ; wucuidalian@ 163. com

EEMEE] 7 HER R0 A S0, A D 256 I 5 A 3 B 5Y , E-mail ; chaozhimao@ 163. com

- 136 -



55 25 55 20 ) PESXEAFFERE Vol. 25, No. 20
2019 4 10 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019

was not consistent with the correlation between color and 5-HMF content that generally existed in a series of raw
Chinese medicinal materials. It indicated an essential difference between the color shade of processed Chinese
medicinal materials and the cause of color change of raw Chinese medicinal materials. Therefore, it was significant
to control water content for ensuring the stability of GRRR. This study determined the colors of GRRR by a

colorimeter, systematically determined 5-HMF content, and proposed the effect of water contents on the color of

GRRR.
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Fig.1 Pictures of Ginsen Radix et Rhizoma Rubra samples powder
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Table 1 Samples information, color,colors determination,and water and 5-HMF contents in Ginsen Radix et Rhizoma Rubra

o, B2 A 5-HMF
No. RS G B fiaREs AE* KAy % 71
L* (l* b* /ug.g
1 i 7 W AR K B + 75.72 6.46 19.03 59.24 6. 66 -
2 WAL 2 NS ey A FRA R CR i) (Fiy 57.19 8.07 18.33 70. 00 7.74 -
3 K2 1 78.22 6.22 18.71 56. 89 6.33 1.855
4 PO A +# 80. 30 5.19 17. 80 48.27 4.94 1.875
5 WEB MG 1 82. 66 4. 64 16. 96 45.22 4.96 2.059
6 AL 2 A NS B A PR /) (bl ) + % 78.79 5.87 18.25 54.18 6. 62 2.290
7 JE R A= K2 5 + # 75. 86 7.47 20. 54 67.34 6. 89 2.312
8 At st IR A T 2 Fi o 77.28 7. 44 23.36 74. 69 8.31 3. 194
9 2 E BT EyE! 80. 96 4.24 14. 85 39.31 4.02 3.787
10 BT R + ¥ 75. 54 8.56 23.16 79. 43 7.53 23.950
11 V2 & A + 75.21 7.67 21.77 71.70 7.40 78.970
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Fig.2 HPLC of reference substance and samples of Ginsen Radix et

Rhizoma Rubra
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Table 2  Recovery test of 5-HMF in Ginsen Radix et Rhizoma
Rubra
PR & B i o i HURES ¥ MR F¥E RSD
/g /mg /mg /% /% /%

0.500 2 0.036 47 [¢

.076 41 100. 59

0.500 6 0.036 50 0.076 89 101.73
0.502 0 0.036 60 0.078 21 104.79
102.29 1.9
0.500 4 0.036 49 0.076 69 101.27
0.501 0 0.036 53 0.076 49 100. 66
0.502 2 0.036 62 0.078 18 104. 68
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Table 3 Correlation analysis of different influence factor

AH G R AL
PAIISE S
5-HMF & & K4y
L* -0.032 -0.809"
a* 0.173 0.921"
b* 0. 346 0.863"
AE*® 0.301 0.942"
Koy 0.155 1.000"
" P<0.01,

23 Mg BT M, 5-HMF (&5 L7 ,a”
b'AE" BOKA S Z AR B L7 ,a”,
b JAE" 5Kk 2B HERE NN -
0. 809,0.921,0. 863 Fi1 0.942, ¥ £ % & F A0 56,
LT SR S A 0 22 T B 5K A0 A 6, 10 IR
TRy B .

3 iFig

L5 0 NS AR 2L 250 81 T VR 28 L
T4E 238 T p 7€ ®ilm T Ak, i B R AR AL T AL
PRt HE SRR R IR E AR W ati s
PN 38 1) €20 R 3 S A — o 1R DX ) B4, T AR o A A R
JRRB T AR O,

R 8 22 O 40 S kAT B il e, JF iE AT
PSS SR DR A3 BT B R L SCHR A RO . AR SCHg
T M R B R T K A A R LA B B M
Ktk

XEF AR AT IR AT e
TR T RO e 2 R R i, 5 0 B AE T
PR T B Z 1 S-HME, (0 7% 5 & 2 (0 A7 1 B
et XS A SOk U, EE R R E
G T —E R S-HME Y| il T 28 0 ER 4 64 s el
FELBE 19 AN 48, Maillrad J2 N 35 % T 45 A dh e 5-
HMF & 8RS (£ 1), T IR SCR RESE T )
S 5-HMF & & Z [ i AH . UhBH 1 il i

-+ 139 -



55 25 55 20 ] FEXEFFFRE Vol. 25, No. 20
2019 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019

BT 5 25 0 60 PR U8 R Y i PR 2 HLAT AR T IX
A

KIETHAHSEASIRMHARAFR NS,
AR MBEZEHN TR 2 S5 SRR ZE 0 T 6 5
FESL, BT 5-HMF & & (9 = 1%, B X 7ZE T8 i
AAf 15 Maillrad J2 h 742 7 2 B 5-HMF

ASCM E W LL SR, K & i K 4.02% F)
8.31% JLEHEAF A 2015 4F g (v [ 2 8 ) AN 45
F12% W FLE A, i K o 0 B B RS S w4
S T E W EESFAaS R E
R E S I, # K 0 X T RIELL S
() I B TR R 48 SN E

[BE3Hk]

[1] HERAGMZRZ PEARIMEZLML. —8F[M].
Ae 5t [ B 25 R I A, 2015 - 154,

[ 2] XU, AR BE, R HE, 55, b [ 20 202 o 1 T 5%
[J]. mE 2544 ,2011,36(4) .462-464.

[3] ZE0hdp, 88 K0, 5. 405 A 4 4% K Rl 3
MY B [J]. 25, 2017,48 (14) .
2918-2924.

(4] ws=, TR, B4, % 42 PR 2R XU H X
AN RO (S T M N = e R el T
2017,43(5) :897-902.

[5] Zum, ¥ KEE. 202K 52 W %) 0 i <0l 8 AE /D B R
SRR B HALHI BT 58 [T]. BE 22 F 58 2k 7, 2017, 46
(11):161-164.

[ 6] Hidayat W, QI Y, Jang J H, et al. Color change and
consumer preferences towards color of heat-treated
Korean white pine and royal paulownia woods [ J]. J
Korean Wood Sci Tech,2017,45(2) :213-222.

[7] B¥,® %, CIELAB {4 Ji 2 i) # 45 5 ¥ B 5%
I OBIN TS24 27 iR, 2002,34 (1) :69-73.

[ 8] Fallico B, Arena E, Zappala M. Degradation of 5-
hydroxymethylfurfural in honey[J]. J Food Sci, 2008,
73(9) :C625-631.

[9] LIMM,WULY,ZHAO T,et al. The protective role of
5-hydroxymethyl-2-furfural ( 5-HMF ) against acute
hypobaric hypoxia [ J]. Cell Stress Chaperon, 2011, 16
(5):529-537.

- 140 -

[10]

[11]

[12]

[14]

[15]

[16]

(17]

[18]

[19]

[21]

ZHAO L,CHEN J,SU J,et al. In vitro antioxidant and
antiproliferative activities of 5-hydroxymethylfurfural
[J].7 Agric Food Chem,2013,61(44) :10604-10611.
Janzowski C, Glaab V, Samimi E, et al. 5-
Hydroxymethylfurfural: assessment of mutagenicity,
DNA-damaging potential and reactivity towards cellular
glutathione [ J ]. Food Chem Toxicol, 2000, 38 (9):
801-809.
Uubricht R J, Northup S J, Thomas J A. A review of 5-
hydroxymethylfurfural ( HMF ) in parenteral solutions
[J]. Fundam Appl Toxicol,1984,4(5) .843-853.
Somoza V. Five years of research on health risks and
benefits of Maillard reaction products: an update[]J].
Mol Nutr Food Res,2005,49(7) :663-672.
Durling L. J, Busk L, Hellman B E. Evaluation of the
DNA damaging effect of the heat-induced food toxicant
5-hydroxymethylfurfural ( HMF ) in various cell lines
with different activities of sulfotransferases [ J |. Food
Chem Toxicol ,2009,47 (4 ) :880-884.
S NCES NS S P R S s
R bR A S SRR [T ], h 22 ek,
2017,52(24) :2151-2156.
TR, R, R S 1L B AR R ) 55
o PRI S iR AR DS R SE L) ] T E P B 2 ME A
Z=#5,2015,22(6) :95-98.
R EREN, SRR, F AEOFEIEIRA S SRH
LTS 1) % w0 B A G AT [T ] B E EE
25,2018,29( 1) :42-44.
R, LK. RAGES S-SR S W
AHSCPE BT [T ] v [ v BB 2515 8 4% 35, 2016,23(8)
83-86.
SR RS, AR, AF . UK b 5-0 Y R EE
S ORER PR AR SR [T ], [ S8 T 5 o 2%
W ,2016,22(15) :24-27.
INSC, B, TV, %, HPLC X i 5 N2 Hh 5-% H
SERREE A S I E [T]. b [ SE 8 07 ) 22 Ak, 2012,
18(18) .73-76.
FILLME , AR, /UM %, 2. 202 vh SR AR DV
WFSELT]. b [ S 07 ) 7 44 75,2014,20(9) :86-89.
[BEHE BE]





