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Study on Quality Changes Caused by Rancidity and Methods to Reduce
Rancidity for Domestically Distributed Herbal Medicines
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Abstract — Rancidity changes were examined for 6 herbal medicines, namely Persicae Semen, Armeniacae Semen, Lini Semen,
Trichosanthis Semen, Arecae Semen, Myristicae Semen known to have relatively high fat content. In order to reduce rancidity
of herbal medicines, samples were stored at 3 different conditions of room, refrigerating and freezing temperatures, and the ran-
cidity was measured for 10 months with every 2 month interval. Fat content was extracted by using ethyl ether, and acid values
and peroxide values, which are generally accepted indicators of fat rancidity, were measured. When storing Persicae Semen,
Lini Semen and Arecae Semen at room temperature, the acid values increased as the storage period increased, and it was higher
than when stored in refrigeration or freezing. The measurement of peroxide value showed more significantly higher initial
degree of rancidity when Persicae Semen, Trichosanthis Semen, Arecaec Semen and Myristicae Semen were stored at room tem-
perature. It was observed that storing herbal medicines in refrigeration or freezing inhibited their rancidity compared to storing
them at room temperature. To investigate the quality changes according to rancidity, the analysis of aflatoxins and indicator
components showed that aflatoxins B, and B, were detected in Armeniacaec Semen, Arecae Semen and Myristicae Semen, and
the amount of amygdalin was well maintained within the specification standard.
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Table 1. The condition for quantitative analysis of aflatoxin (B,, B,, G, and G,) by UPLC and amygdalin by HPLC

Parameter Analytical Condition
Instrument Acquity UPLC H-Class
Column SunFire® C18 (4.6x150 mm, 3.5 pm)
Mobile phase DW:Methanol:Acetonitrile (6:3:2)
Aflatoxin Flow rate 0.7 mL/min
Injection volume 5 uL
Fluorescence Detector
Detector L .
(Excitation 365 nm/Emission 435 nm)
Instrument Agilent 1260 Infinity
Column Eclipse XDB-C18(4.6x150 mm, 5 pm)
. Mobile phase DW:Methanol(8:2)
Amygdalin .
Flow rate 1.0 mL/min
Injection volume 10 uL

Detector

Diode Array Detector(214 nm)
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Agilent Technologies, Germany)©] Diode Array < 7](DAD)
9} Edlipse XDB-CI8 2 #(4.6x150 mm, 5 um, Agilent, USA)
E AHEEITE ol EEEAl B opn| 2’ BA1S 1% 7]
71271 Table 12 2t}

&3

NEE R84 AS - dop) 1S54 2 oy 12
2ol FEHS AEEV] 915t] AF el REB 1)
SOFE 5 AP Weldlo] 4 stol S ekl st thgul
epel o] A 2eel Aol whek 414 (linearity), 7%

Table II. The correlation coefficient, limit of detection (LOD), limit of quantification (LOQ) and coefficient of variation (CV) of
aflatoxin by HPLC-FLD and system suitability of amygdalin by HPLC-DAD

Compound of Correlation LODY LOQ? cv? System suitability
mycotoxin coefficient (R?) (ng/kg) (ng/kg) (%) (%)
Aflatoxin B, 0.999 0.160+0.005 0.487+0.016 3.28 -
Aflatoxin B, 0.999 0.030+0.001 0.092+0.002 2.54 -
Aflatoxin G, 0.999 0.269+0.003 0.816+0.009 1.21 -
Aflatoxin G, 0.999 0.030+0.001 0.093+0.002 3.06 -
Amygdalin 1.000 - - - 0.05

DLOD=3.3%(c/S), 2LOQ=10x(c/S)

o: standard deviation of the response, S: slop of the calibration curve
3CV=(standard deviation of the LOD and LOQ/mean of the LOD and LOQ)x100
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Fig. 1. Acid value changes of 6 herbal medicines oils according to storage conditions. Each group (a to 1) has statistically signifi-

cant difference by Duncan’s multiple range test at p<0.05.
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Fig. 2. Peroxide value changes of 6 herbal medicines fats according to storage conditions.
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FAE A2 HASE o XVWPM Aojd 5 2717t Atk wgole AFol #dsiA 7R ¥ FEH R
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Ho A7 A S Eo] At o AP HA S & T ¢l Ao F5Hr
UATE AHH o2, W E W Btk 21 v Azl XNELE &8 24 - oA 6& 5] Az e
we} A7k ol A Foms WY HANORE st ATAR FAL Boku] fisked, vhawlFopel 4P
AAFS & % lek YO, BEA R FFEPE) Ak A o] AYH] Y = B Pele] AW ofvl 2
Table III. The aflatoxins content detected in domestically distributed herbal medicines

. Average concentration of aflatoxins (ug/kg)
Storage condition - —

Armeniacae Semen Arecae Semen Mpyristicae Semen
terig:‘f;re Store(‘ﬁleoggf;‘“o” AB,”  AB,” TAY  AB, AB, TA AB, AB, TA
0 NDY ND ND ND ND ND ND ND  ND
2 ND ND ND ND ND ND ND ND ND
Room 4 ND ND ND ND ND ND 1.76 ND 1.76
(15~25 C) 6 0.62 2.38 3.00 ND ND ND 053  2.62 3.15
8 ND ND ND ND ND ND ND ND ND
10 ND ND ND ND ND ND ND ND ND

0 - - - - - - - - -
2 ND ND ND ND ND ND ND ND ND

Refrigerating 4 ND 0.03 0.03 ND ND ND ND ND ND

(4~5C) 6 0.68 1.87 2.55 ND ND ND 0.58  1.99 2.57
8 0.27 0.03 0.31 ND ND ND ND ND ND
10 20.64 4.81 25.45 ND ND ND ND ND ND
0 - - - - - - - - -
2 ND ND ND ND ND ND ND ND ND
Freezing 4 0.71 0.16 0.87 ND ND ND ND ND ND
(below -18 C) 6 0.70 1.07 1.77 ND ND ND ND ND ND
8 ND ND ND ND ND ND ND ND ND
10 3.36 0.67 4.03 13.60 0.68 14.28 ND ND ND

DAB,: Aflatoxin B,, ?AB,: Aflatoxin B,, ¥TA: Total aflatoxin, YND: Not detected
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Table IV. The amygdalin content detected in Persicae Semen and Armeniacae Semen

Storage condition

Amygdalin content(%o)

Storage temperature Storage duration (month)

Persicae Semen Armeniacae Semen

0 2.97+0.029 3.95+0.09™®
2 2.95+0.02°Y 3.75+0.039
Room 4 2.9340.04>9 3.28+0.03%
(15~25 C) 6 2.93+0.019 3.95+0.02
8 3.12+0.019 3.91+0.03)
10 2.9240.08>9 3.75+0.029

0 - -
2 2.86+0.02° 3.64+0.04°
Refrigerating 4 2.76+0.04" 3.41£0.06”
(4~57) 6 2.92+0.02<9 4.01+0.032Y
8 3.1440.029 4.16+0.04)
10 2.80+0.019 4.05+0.06"

0 - -
2 2.9240.01%9 3.84+0.029
Freezing 4 2.93+0.03°9 3.28+0.03%
(below -18 C) 6 2.89:0.02%) 3.58+0.03°
8 3.11+0.04% 4.110.02"
10 2.95+0.01Y 3.85+0.019

Each group(a to j) has statistically significant difference by Duncan’s multiple range test at p<0.05

YMean+RSD(Relative standard deviation), n=3
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