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ABSTRACT

Background: The current regulations regarding the storage of medicinal herbs do not define the storage temperature; instead, but
the only requirement is that the plastic bags used for storing the medicinal herbs should be tightly sealed during storage. The practice
of storing medicinal herbs at room temperature (28 ‘C), causes many problems, including growth of insect pests on the stored medic-
inal herbs. Thus, it is necessary to understand the effect of insect pests on the quality of medicinal herbs stored at room temperature
(28 C) for the improving the relevant regulations.

Methods and Results: Cnidium rhizome and Angelica radix were infested with Lasioderma serricorne F. adults and incubated at
28C for 2.5 and 5 months. The population of L. serricorne was established rapidly, and left many holes, cadavers, and feces on the
stored medicinal herbs, thereby greatly damaging the product appearance and hygiene. In addition, active ingredients of the medici-
nal herbs were significantly decreased, probably reducing their medicinal quality as well.

Conclusions: These results indicate that the current regulations are not sufficient to prevent the establishment of storage insect pests
and guarantee the quality and hygiene of stored medicinal herbs. Therefore, it is necessary to devise proper storage protocols and
upgrade the current relevant regulations to maintain the quality of medicinal herbs during storage.

Key Words: Lasioderma serricorne F., Angelica Radix, Cnidium Rhizome, Medicinal Herbs, Quality Management, Storage at
Room Temperature
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Table 1. HPLC conditions for the analysis of ligustilide and
butylidenephthalide in cnidium rhizome, angelica radix.

System Dionex UHPLC3000/LTQ
Column _ Phenomenex,
Kinetex 2.6 pm F5 T00A (100 X 2.1 mm)
Mobile A 0.1% Formic acid / DW
phase B 0.1% Formic acid / Acetonitrile
Gradient Time (min) 0-9 9-11 | 11-12 | 12-15
%B 40 -100| 100 (100 - 40 40
Flow rate 0.3 m¢/min
Injection 5.0
Column temperature 40T
Ligustilide ~ parent MS 191.1 - fragment MS 173.1
Detection Bsm:gﬁgg_ parent MS 189.0 - fragment MS 171.0

Table 2. HPLC conditions for the analysis of nodakenin, decursin
and decursinol angelate in cnidium rhizome, angelica

radix.
System Dionex UHPLC3000/DAD system
Column . Phenomenex,
Kinetex 2.6 tm F5 TO0A (100 X 2.1 mm)
Mobile A 0.1% Formic acid / DW
phase B 0.1% Formic acid / Acetonitrile
GradientTime(min) 0-212-13{13-15{15-15.5{15.5-20
%B 5 |5-100] 100 | 100 -5 5
Flow rate 0.3 m¢/min
Injection 5l
Column temperature 40C

UV-340 nm (nodakenin, decursin and

Detection .
decursinol angelate)
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Table 3. Changes in the number of Lasioderma serricorne F. adults
in the cnidium rhizome and angelica radix stored at
room temperature (28C).

Number of adults by storage days

Herbal medici : Number of
erbal medicine - |mmediately 5 months after multiples
after inoculation  inoculation
Cnidium rhizome 30 1,429+151 47 times
Angelica radix 30 663163  22times
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Fig. 1. Lasioderma serricorne F. damage on cnidium rhizome over time when stored at 28T. A; before
infestation of L. serricorne. Dark yellow part is semi-transparent and hard surface. Yellow part is the tissue
composed of fat, which is sporadically embedded. B; two months after infestation. About 20% of solid
tissue was eaten. Product value is completely lost. C; five months after infestation. About 80% of solid tissue
is eaten. D; all form (five months after infestation). Most of the solid tissue turned into powder.
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Fig. 2. Lasioderma serricorne F. damage on angelica radix over time when stored at 28°C. A; before infestation
of L. serricorne. Dark brown dots and growth rings are clearly presented. Yellow part is a tissue composed of
fat. B; two months after infestation. About 70% of solid tissue was eaten. Product value is completely lost.
C; five months after infestation. About 99% of the tissue was lost. D; all form (five months after infestation).

All the tissue was completely lost.

Table 4. Changes of the form, weight and density of cnidium
rhizome and angelica radix during the storage at room
temperature (28 C) over time after Lasioderma serricorne

F. infestation.
Herbal Weight (g) Rate of
medicine Form Immediately 5 months after Cha:nge
after inoculation  inoculation (%)
- Solid form 25 10.4+0.4 41.6
Cnidium o g 0 70406 28.0
rhizome owder = :
Disappearance - 7.6x0.7 30.4
" Solid form 25 5.8%=1.5 23.2
Angelica o der 0 6.3+12 252
radix

Disappearance - 12.9+0.6 51.6
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Fig. 3. Comparison of the content of inorganic elements and
total nitrogen in cnidium rhizome with and without L.
serricorne damage (for 5 months). Means = SD from
triplicate separated experiments are shown. Statistical
difference (*p < 0.05, **p < 0.01, ***p < 0.001, NS; No
significantly different) between the normal and damaged
groups was determined by Student’s t-test.
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Fig. 4. Comparison of the content of inorganic elements and . ] ) ] B
total nitrogen in angelica radix with and without L. 850l 9JsliA] oWl FEl2E Aol W= = Afole F&
serricorne damage (for 5 months). Means = SD from Hro] sheky weitls Ao= g9it) Aze] A9 o7}

triplicate separated experiments are shown. Statistical ! -
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Aok 2 323 Ae el e e FolTke ot =@y, Fgo] Fol EdEo] M el #AZ =
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a0l SRl 24 @ 20T Bk YA A% W Ae] gYS Wolmyrh B Avke depel 5L 4%

7ke]l HA7E AM AZ FU-8L o, 2 okA HEsle] ge)ol| BESPY A3el AFhtol7)= AT 4
nodakenin®] L 027%NA  0.16%2 TFAdF oY 0 2 SRR E Ao BHashe =U 5949 38 5

decursin ¥ decursinol angelate®] ¥A4F FEF2 9.76%01 A S THAE u A AAZ AL Aol vfg- =)
18.26%% Z7}8F 02 JEIT} (Table 5). Jo (2007)= =] A A ES] S 2F5EE HHs)
deie] Fejrt e A g g A5 7HEE A A 28T 7 Ae ASHE 28 322 A9 oL sisioh

Table 5. Difference in the content of active ingredients of cnidium rhizome and angelica radix with and without L. serricorne F damage.

Content (%)
Herbal medicine Form Active ingredient
Before After
. Ligustilide 0.248+0.007 0.271+0.006***
Solid form ) )
Butylidenephthalide 0.031x0.001 0.047£0.007***
Cnidium Ligustilide - 0.069+0.004***
rhizome Powder Butvli . s
utylidenephthalide - 0.017+0.003
Misture? Ligustilide - 0.074%0.004%**
Butylidenephthalide - 0.019=0.005***
. Nodakenin 0.270 =+ 0.001 0.160=0.113"™
Solid form . .
Decursin & Decursinolangelate 9.760 + 0.031 18.260+2.751*
Angelica Nodakenin - 0.540+0.393"
. Powder . . NS
radix Decursin & Decursinolangelate - 11.270+1.395
Mixt Nodakenin - 0.320£0.165"
paure Decursin & Decursinolangelate - 13.520+4.037™

YMixture; solid form + powder + insect (Lasioderma serricorne F) + other contaminants (mold, exuvium etc.). Means = SD from triplicate
separated experiments are shown. Statistical difference (*p < 0.05, **p < 0.01, ***p < 0.001, NS; No significantly different) between the
normal and damaged groups was determined by Student’s t-test.
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