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Abstract
Recently, herbal drugs have become popular treatments for illnesses. As herbal drugs are natural
products, contamination by microorganisms is common. Therefore, in the development of herbal raw materials to

herbal products it is necessary to use sterilization to destroy these microorganisms.
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Gamma irradiation is a highly effective sterilization procedure with many advantages over other

sterilization procedures, including high penetrating power of gamma rays, low chemical reactivity, low measurable

residue level, slight increase in temperature during irradiation, fully automatic process, and cost effectiveness.

An appropriate dose of gamma radiation can destroy contaminated microorganisms. However, gamma
rays may affect active ingredients quality and content, making irradiation inappropriate for some herbs. The
gamma irradiation must follow the notification about food irradiation by the Thai Ministry of Public Health
B.E.2553 (2010), which contains the following eight points: (1) Location, building and its design; (2) Radiation
source and facilities; (3) Food irradiation and operation control; (4) Dosimetry and control; (5) Record and report;

(6) Sanitation; (7) Cleaning and maintenance, and (8) Personnel and personal hygiene.

Keywords: gamma ray, irradiation, sterilization, herbal drugs
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FIFWANAN (gamma ray, Y-ray) uadn
wLAaNIWAN (electromagnetic wave) Bianity 3
ANuERaRES (Hasnin 107 wilwwas) 597
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1. Tauaad-60 (Cobalt-60, “Co) Hus1s
fuimassaflasunnafiounindifow-137 lag
Tavaad-60 TWSadunuanfifingson 1.17-1.33 wnz

Aa &

Sinasouliad (MeV) fda3si3a (half life) 5.3 7
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Tapnasnuisiazaandludanionss 12,5 dadl e
lauaad-60 éuqﬂﬂWiaawsﬁaazLﬂﬁUu"l.ﬂl,*iluﬁﬂ \fia
(Nickel-60, “°Ni)

2. T Fuu-137 (Cesium-137, Cs) 1iu
WAAISIFUNUANTIINS 9% 0.66 MeV Fa3eTia
30.1 T @a1ua20a0aa139 AN RN U ITIR
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aaadlusaniesa: 2.3 ¢ot SiTun-137 214
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a o va Ada ' Y @ o
V]Y]’]lﬁ’ﬂ(i&l“ﬁ’)(ﬂ(ﬂﬁﬂ (Iethal dose) SFJN@'JUTQHQ@]U
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LRAI AN 1

= o wa Ada ' & a & 5
M197°9N 1 mu’]@maﬂiﬁauﬂ““’]ﬂﬂqlﬁa\n\”ﬁ](ﬂ(ﬂ’]U AU ULﬂuﬂIaLﬂiU (kGy)

fau 79855 A (kGy)
1 ]
2 LURY 22.0-93.0
3 3w 10.0-40.0
4 LG 4.0-11.0
5 N 1.3-11.0
6 Escherichia coli (IWNIJNA) 1.0-2.3
7 Salmonella spp. (LNIUAL) 3.7-4.8
8 Bacillus subtilis (s1a$) 12.0-28.0
9 Clostridium botulinum (A) (Ua3) 19.0-37.0
10 Staphylococcus aureus (WNTNUIN) 1.4-7.0
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2. anwaasnlunisiiadjiseanisied
@1 (low chemical reactivity) 39tiadfA3u Ny
sadanluayulnsldias

3. 32AUVIRNTANA19N A3 lad (low
measurable residue level) 13115158 lagnsane
o A ] v a o o ad v a
JsaunuunlinaldiianisandsvasSsdnneliifa
duanounuyed lasamefiTo1 119910 NuI9
A1IWadITw TN WwIznIndUszine (AEA:

International Atomic Energy Agency) 29AN17 WA
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lan (WHO: the World Health Organization) L8
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Food and Agricultural Organization of the United
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auguiianudasans wananidshidaliiianis
v A Y ey ad 6
anfanlaum sl aasanesn Lo
a Ql J v . . .
4. qm%gmwmmﬁﬂuaﬂ (slight increase in
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a0 luua (fully automatic process) laid1dudas
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! Ethylene oxide Gamma radiation Autoclave
1 1287 (time) v v v
2 amuni (temperature) v X v
3 ANUAW (pressure) v X v
4 REUUNA (vacuum) v X v
Jeyy
5 AITNLTNT W/ NITUNINI B v X v
(concentration/diffusion)
6 NN3a (wrapping) v x v
7 AT (humidity) v x x

Naﬁaa%'aﬁunum@iaaagulws
Tu ¥ w.a. 2550 §n15@nBIN1IA9

deyduriinlunayulnmasemealng duan 17
TR WU RRINTANDTIFULANNIVUIG 7.7 AT 8.8
kGy avaliwuadunidla g (liwy Staphylococcus
spp., Salmonella spp., ladWasuuuafisy wazin)

& a ¥ o o o a 1"
FINNIR NAY LazlaFUHRY DI HIALAN aULAN
ROAARINUNIIANB Y W.A. 2551 AWLIY NTbE
o A o dﬁ/ =) U 1 =
SIRUNNNNVWIA 7 kGy mmm“nagamwvlmamw

a A 2 = ' A A o
Uszaninw sailuniszisieanyy aawmayuvlwﬂ@
a 2 o 12 & ° & o a
ANNIRIIAIE - BINA NV INTHNAN 8L TaYRITIR
XN Ao SsFunuuINlRIAaNEa A MF AN NN
AANUAIRLTIF (radiolytic product) Va9t ¥inlHiAa

, 4 A X .
hydroxyl radical (OH®) @saziiadunlursulaiassn
(hydration layer) ﬁc«?amaﬂmaqa deoxyribonucleic
. ° o g ° 13
acid (DNA) vhl# DNA 28318383 wnnyians
=) v A = =1 Aad
Tudsznenindld Insd3ouisudsns

o v d‘y = U ad o A
A 1T on lRNNIRALAT @283 TaN 8T IRULANNILAS
misltlalaw wadsngin nsarsisiunaanlusuie
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o ' < oA A °
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J U :W o v a dl
palenue wananhasrinliiian1aufounlasvas
n3alvan @hﬂwvl,ﬂam%ﬁm%ﬂ (thiobarbituric  acid
value) ANNTUNIA-619 wazanuavITalunsld
14
lalasian
L3830 Aspergillus  flavus  &10130 83149
A . A A va « '
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a ' £ 1 = =y a dqzﬂl =)
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31 wazd 2 Taunegan T menSsfFununiIawia 10
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daudsauysnfanldmuninanadvld @adrdalu
o oA v . a @ = =<
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FIFATY
Ethylene oxide lonizing radiation Autoclave

Flavonoids + +
Polyphenylo-compounds +
Tannins - - +
Essential oils + + -
Steroid saponins +
Anthra-compounds + - +
Triterpene saponins - + +
Iridoids glycosides - + +
Phenolic glycosides + - +
Coumarins + +
Cardiac glycosides +
Oleanosides + +
Sulphur compounds -
Flavonoligands +
Alkaloids +

Plants mucus

+ = §1IAIA, - = RITLNAIGD

NI TIFUNNUIBONIINTILAA NIV DS
L%aﬁga%wvlﬁuﬁh AsansTIFuANaN luUIa 10 kGy
SIT L RUNANEATBIFIIANA (extraction yield) U89
aywlwsunsniialdiouas 525 (ﬁﬂmaguvlwsﬁzﬁyu
21 wfia)" lunsdivesfs Angelica gigas Nakai fi
WBE % WUF HanEa (vield) Vo duszine iy
(volatile ofl) LRNINNTUIDEAL 57 nEIN1TALTIH
LANNIBUIA 10 kGy uwead19lsna1n HaKRa i
AT uwilldFuRusivan1avesn1sar o5 d
(irradiation dose) WEAIIALAWIN FudTznavves
iiusmnenglifansasuudsmaninmsaiy
Ssdunuun' seandasiuninduuaswaduoan
lsdanidfenuzwu (Tamarindus indica) u@¥inlw
waluianazaiwaiusan lsdaasd 310 669 kDa
1w 660 waz 533 kDa WAIIINNITALTIFUNNN

o o 19 o
PYBIA 5 ez 10 kGy @1Va1ay ﬁ]’]ﬂﬂ’]iﬁl’]ﬂ?da
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WNUNITWIA 0, 10, 20 WAz 30 kGy LLﬂ'm\qluvLW34
afia laun Iimm’% (Rosmarinus officinalis Linn.) 18
\8351AR  (Nasturtium officinale R. Br) 813@lua
(Cynara scolymus Linn.) uazlnszwn (Ocimum
basilicum Linn.) wui1 Y3unasvaswan lauasauaz
Wninszinedtsvesfione 4 afieldiianis
Wagnudas wenanitansdsnouiineda (phenolic
compounds) LN (tannin) Lastud-LalsAu
(beta-carotene) VadlnIzWIuaza15alsa 1y
Wasuudss udlsauadinadasuudaainidos (ha
ma%msavl;jvlﬁgﬂwaaau)m FoiumsanpSsFunun
?ial,ﬂumiﬁwvl%v‘gaﬁmmmuﬁww%’umayﬂws
wananildefiansonuandsduaanin (water activity)
WU RRINTIRBTIFUANNN @hl,l,aﬂa"?ﬁmaqﬁﬁagj
U829 0.49-0.55 (UrenIdnwaglugag 0.41-0.49)
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a . 23
2890301 cineol LAY thymol A1ANNTANBINT
arpTaRunuanliunaywlnsin S1uau 30 zila lao
lfpuavasarunuandninemafilaeans (safety
dose) wufAa §1n91 10 kGy azian1TUAswLLRY
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A A ° o
groups) luayulny 14 ofia Ganrsviukaayulng
' o A A 6
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A ' & o v o
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dﬂ/ a A v v Il [l =3
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. A . . s vy
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A ' ° o o A LY
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Mentha arvensi, Acontium carmichaeli Debeaux,
Iphigenia indica Kunth, [satis indigotica Radix, LLag

. 24 ¥ @
Astragalus membranaeus Radix wananAn sl
YWIAVBINIIANYTIFNUINNTN 10 kGy EINAGE
AANTIUNIIFITINGN (physiological activity) VeI
U979 L% DdaIndn udu laafin1sanaSed
luaura 5 uaz 10 kGy liraliAan1nUfowudas
1o 9 lnvmennisanesoflurwe 20 kGy Mlwiia
N1I8AXIVBY angiotensin converting enzyme (ACE)
LAY xanthine oxidase

inhibitory activity inhibitory

activity lagluvinldifenisiddoundadvald

tyrosinase inhibitory activity W8 free radical
. 25 ' ' = o A A
scavenging effect wdatnslafiay dalnayulns
U9Tfia Wu 8931 AnnsaneTaRluwwIa 25 kGy
lilduasuudasquanddluntsdinouysdaszud
' 26
atla
prayulniusriaaiavinlunadga n3

° @ 4 o v o a
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A 2 A = o o
vWasnndashl 398n15@nBINavaIN1TAITIF
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A A A . A A
wadganiaIsuaIniaandu (gelatin) nIe'laasand
TwshatuTaLaa Qia (hydroxypropylmethylcellulose,
HPMC) wu7d1 nsanaSiFunuun laiganaadned
W& AYAaAUIVIL (roughness) YT aua10TH
(moisture  content) AW WDY (hardness) LA 2
FZULIIAINNIAEAY (dissolution time) VaIUALTANS

a 27 ) ' o
ROITHA WEAILALAWIT NTanuSIRun NI e
NlasninwIawinnu 25 kGy Januirunzanlunng
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A e ' ' &
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BUILITWRAZUSHNN IR US N 19218 IR NN
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MY IF
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ARINHIWAITATIFLA WAZMIAILAY
5. UWNANLAZINSINUNE
6. msqmﬁma
7. miﬁﬂmmazm@LLazmiﬂW;ﬁﬂm
> U a va A
8. YA INIUALFUANW LU AT UT
AU RIDUTENT IRUIA1IeN AT UTIFWLA NN
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Yu10v895987 15 1wn13v 15138 (sterilization
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aywlwanazil5ize anwngdatdudmwnivdinm
o A o oA o o [% &
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1. 32AUdN Ae USHNmIIE 1 kGy /1NN
AILQUNENTARa (Trichina) Tuilonyaa Tr8dud
msqmlaawaiﬁua:ﬁmm:muqmmau s uaz
wuasuaziianagiuainns

2. 3:auUnand Ae U3uNuSIR s 10 KGy

P & o & & '

smanmauauuuafiFolwiedad oln uazerms
o
an 9

3. 3augd fa IRNIENgIndn 10 kGy
sanmauauLuadluayw g 13adne 7 wazdn

WAITHAGY 9

A1397 4 RUBNWLSENN LI IR0 TIRUN NI
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Tuthznalngldfwuahimnaisdganiu
gagalasTndadliifiu 10 kGy vt nHUsun wseR
gandugigalasTiuiiu 10 kGy daalnanginuaz
mqwamﬁmmw’%amwm’hLﬂumamﬂﬁﬂﬁaumi
LLaszaovlmﬂué'ummsiammﬂaa@ﬁ'waaguﬂnﬂ
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