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Chi thi ITS1 cuanam Codycepts  1o4i va muc twong ddng vé trinh tu DNA cuia cAc chi thi cho thdy 10 mu déu
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Nhur vay, ca 10 mau déu c6 thanh phan khéng thuan nhat. Két qua thu dugc da
cung cép phuong phap xac dinh duoc thanh phan trong mot s6 san pham dong
tring ha thao da qua ché bién sir dung céc chi thi phan tu.
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1. Pat van dé

Dong tring ha thiao (BTHT) la san pham cua loai nim Cordyceps sinensis [1], ky sinh trén au
trung cua cac loai thudc ho buém Hepialidae [2]. PTHT chi phat trién trong tw nhién trén ving
ndi cao tir 3600 - 5000m so véi mat bién, thugc cac vang nii ¢ Tay Tang, Tt Xuyén, Van Nam. .
ctia Trung Quoc va mot s6 viing nii trén day Himalaya cia Nepal, Bhutan... [3], [4]. Theo Yang
(2020) [3], niam C. sinensis ky sinh trong sau non cua cac loai budm thu00 ho Hepialidae song
dué6i dat vao cubi mua thu va phat trién trong sudt mua doéng (dong tring). Cudi mua xuan, dau
mua he, qua thé nim phat trién nhod 1én mit dét (ha thao) [5]. Do chira nhiéu chét c¢d hoat tinh
sinh hoc cao nhu cordycepin, adenosine, acid cordycepic... [6], DPTHT c6 vai tro quan trong
trong hd trg diéu tri cac bénh vé duong ho hap, diéu hoa chuyén hoa & gan, than, phong chéng
ung thu... [4]. Trén thi truong, san pham BTHT c¢6 the & dang nguyén con sy khd, dang bot
nghlen trong vién nhong. DTHT khé nguyén con loai mat do A+ ¢d gia téi 17-18 triéu dong, loai
thap nhat ciing t6i 8,5-9,5 triéu d6ng/10 gr. Vi loi nhuan, nhiéu san pham BDTHT dé bj tron véi
san pham nhong tring thao (NTT) ¢ dang nguyén con ciing nhu dang bot. Trong khi, PTHT chi
khai thac dugc ngoai ty nhién vao mua he, NTT c6 thé nudi trong va khai thac ¢ bat ky thoi gian
nao trong nam, ngoai ty nhién hoic mdi trudng nhan tao tir cac lodi nAm nhu M. neogunnii,
Codycepts cicadae, C. militaris, C. liangshanensis va C. nutans... [7] trén nén vat chu thudc ho
Hepialidae hozc sau tim an 14 dau (Bombyx mori) va sau tim an 1a sin (Samia ricini) [8], [2]. O
Viét Nam, gia NTT tir nam C. militaris chi tir 150-170 nghin/10 gr kho. Hién nay, san pham
DTHT c6 ngudn gc da dang, duoc tiéu thu rong réi ¢ nude ta, nhung chua cé nghién ciru nao
dua ra phuong phap hiéu qua dé xac thuc san pham c6 gia tri y hoc va thwong mai nay ¢ thi
truong Viét Nam.

Chi thj phan tir DNA tir hé gen nhan cua céc loai nim Codycepts hoc tir h¢ gen ty the cua au
trung cac loai vat chu thugc ho Hepialidae la nhitng cong cu da duoc ap dung dé xac dinh tinh
chuan xéc cua san pham DTHT [9], [10]. Cho dén nay, mét sé nghién cuu va bang sang ché da
cdng b chi chi DNA dia vao da hinh trinh tu doan ITS1 cua c4c lodi nam Codycepts va doan
COI caa mot s6 loai vat chu thuoc ho Hepialidae, cua tam n 14 ddu va tam an 14 san duoc sir
dung dé xéc thyuc chinh xac cac san pham DTHT thuong mai [7], [9], [11], [12]. Déy la phuong
phap co tinh khoa hoc cao dé chimg minh ngudn gbc va chit lugng cac san pham DTHT dang
nguyén con, dang vién nhong, dang bdt dang dugc nhap khau va tiéu thu ¢ nudc ta.

Trong nghién ctru ndy, 10 mau BDTHT di qua ché bién, /duoc phan tich dya vao da hinh trinh
tu DNA cuaa chi thi trén doan ITS1 trong nhan cua nim C. sinensis va mot s6 loadi nim
Cordycepts khac, ciing nhu trén doan COI trong ty thé cua mot sé loai vat chu thudc ho
Hepialidae, bao gém cua ca loai tim an 14 dau va loai tam an 14 san. Két qua nghién ctu cung cap
phuong phap xac thuc san pham BTHT dugc san Xuit trong va ngoai nuéc nham bao vé sirc
khoe va quyén lgi cua ngudoi tiéu dung.

2. Vat li¢u va phuwong phap
2.1. Vat liéu

Dé phat trién phuong phép, cac mau bot PTHT dang vién nhong (02 vién nhong/mau) c6 han
sir dung dén 10/2023 duoc khach hang cung cip, danh s6 tir 01 dén 10 va ky hop dong thur
nghiém. Cac mau dugc gitr ¢ nhiét do phong cho dén khi tich DNA tong s6. CAc cap moi nhan
doan ITS1 cua 5 lodi ndm ¢ trinh tw DNA duoc tham khao tir cong bé cua Liu va cong su (2017)
[7]; Cheng va cong su (2012) [11]. Trinh tu cip mdi nhan doan COIl cua 4u tring céc loai thudc
ho buém Hepialidae, tam an 14 dau va tim in 1a sin dya theo Hebert va cong su (2003) [9];
Zhang va cong su (2017) [12]. Chi tiét théng tin cac cip mdi nhan & Bang 1.
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Bang 1. Théng tin cdc cdp moi nhdn dé xdac thiee PTHT

e A A: , . Chiéu dai > .
'?'(Il' Tﬁ?];]m Xalco gi;nh Trinh tw DNA (5°-3°) san pham tﬁ; er:]héu
' PCR (bp)
A M0i nhan dé xac dinh cac loai nam* ITS1
. F: AGTTACCACTCCCAAACC
1 CS C. sinensis RTGCTTGCTTCTTGACTGA 146 CS01 - CS10
2 cc C.cicadae - TTACAACTCCCAACCCTTC 209 CCO1 - CC10

R: GATGCCAGAACCAAGAGAT

.. F:TACCTATACTGTTGCTTCGG
3 MN M. neogunnii R: GATGCCAGAACCAAGAGAT 203 MNO1 - MN10

. F: TGAACATACCTATCGTTGCT
4 CM C. militaris R: ATGCCAGAGCCAAGAGAT 167 CMO01 - CM10

F: AACTCTCCAATTCTCTGTGA

CN C.nu@ans . G CAATTCGCATTACTTATCG 205 CNO1 - CN10
B Mai nhan dé xac dinh cac lodi con trung 1a vat cha**) COl
Hepialidae F: GGAAATCCHGGATCTTTAATT
HS spp. R: GATGCCCCMGARTGTGCAAT 302 HSO01 - HS10
; BM 8 mori | GGAAATCCAGGATCATTAATTG 299 BMOL - BML0

R: CTTCCSTCTATGTGCGATATTAG

_ F: CCCCCGGATCTTTAATTGGTG
8 SR S.ricini b CTAAATCAACAGATCTACCTCC 299 SR01 - SR10

Ghi chd: *) Theo Liu va céng s (2017) [7] va Cheng va cdng sir (2012) [11];
**) Theo Hebert va cgng su (2003) [9] va Zhang va céng su (2017) [12]

2.2. Phwong phap

DNA tong sb dugc tach chiét bang phuong phéap sir dung DNeasy Plant Pro va Plant Kit
(Qiagen). Cac phan ing nhan gen su dung PCR SuperMix (Thermo, Burc) véi 30 chu trinh nhiét.
Mbi chu trinh gom: 1 phit ¢ 92°C, 40 gidy ¢ 53°C cho doan ITS1, 55°C cho doan COI va 1 phut
¢ 72°C. San pham PCR duoc gén vao vector pTZ57R/T (Thermo, Puc), nhan dong trong vi
khuan E. coli DH5a. Plasmid DNA dugc tach bang Gene JET™ Plasm Miniprep Kit va giai trinh
tu nucleotide 2 chiéu sir dung cap moi M13 tai Macrogen (Korea). Khoang céch di truyén tin cay
gitra cac chi thi cho cac loai nam va cac loai con trung dua vao gia tri bootstrap (>50%) trén cay
phéat sinh chung loai duoc Xay dung theo phuong phap Neighbor Joining bang phan mém Mega
3.1 [13]. Két qua phan tich chung loai dwoc khang dinh lai dya vao phan tich mirc twong dong
(H, %) va khoang di truyén (D, 0,000 - 1,000) giita cac doan ITS1 va COIl cua mau véi doan lién
quan tham chiéu trén ngan hang gen trong mdi nhanh cdy chung loai trén phan mém
DNAMANA4.15 (Lynnon BioSoft).

3. Két qua va thao luan
3.1. Xdc d@inh nam C. sinensis trong san pham PTHT

— Oy 0Ok WD e @ /oo = oy 0=t Won - 30O O
Do e O e o Y e e e e s e ot
00 GRONGD DO U2 OD2an EESEESEEE=E=S=EEE=S
OO0 OO0 OO0 s OO0 Q00
L - = W SRS M =

146bp- ,"5?“‘! L

Hinh 1. Két qua nhan ban doan 1TS1 bang kj thugt PCR giita DNA tng so cia cac loai ném trong 10 mau
vdi cac cap moi nhan CS, CM va MN. Cac ky hi¢u CSO01 - CS10; CMO01 - CM10 va MNO1 -’MN10: Xem
Bdng 1; L: thang DNA chudan (Thermo Scientific™ GeneRuler™ [ kb DNA Ladder); N: doi chiing &m
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Trong 5 cap mdi dé nhan doan ITS1 caa 5 loai nim, chi ¢6 3 cap CS, CM va MN (Bang 1)
cho két qua PCR va duoc giai trinh ty DNA véi chiéu dai lan luot 1a 146 bp, 167 bp va 203 bp
nhu da duoc céng bé (Hinh 1).

Trén so d6 cdy phat sinh chung loai (Hinh 2) cho thiy cac doan 1TS1 chi thi nhu CMO1 -
CM10, CS01 - CS10, MNO1 - MNOS5 trong 10 mau xAc thyc va cac doan ITS1 tham chiéu lién
quan cua 3 loai C. militaris (CM JN049825, CM JN049825), C. sinensis (CS_KC184161,
CS_AB067721), va M. neogunnii (MN_KU729718, MN_KU729718) lan luot chia thanh céc
nhénh cy 1, 2 va 3 véi khéc biét di truyén tin cay (99%). Khdng mau nao cé chi thi ciing nhanh
v6i doan 1TS1 tham chiéu (CC MN128643 va CN MK4530472) cua 2 loai nam C. cicadae va C.
nutans. Nhu vay, ca 10 mau xéc thyuc co thé déu chira bot nim caa DTHT 1a C. sinensis, vi ca 10
doan ITS1 chi thi (CSO1 - CS10) caa chling cung nhanh 2 véi 2 doan tham chiéu CS_KC184161
va CS AB067721 cua lodi nim nay. Pdng thoi, trong 10 mau c6 thé ciing chira bot cua loai ndm
NTT C. militaris, vi 10 doan chi thi (CMO01 - CM10) cua ching cung nhanh 1 vé6i 2 doan tham
chiéu CM JN049825 va CM JN049825 cua loai. Ngoai ra, 5 mau c6 thé con chira ca nim NTT
M. neogunnii, vi 5 doan ITS1 (MNO1-MNO5) cua ching cing nhanh 3 véi 2 doan tham chiéu
MN_KU729718 va MN_KU729718 cta M. neogunnii.

CiM ABZ255602
CMOz
ChMOZ
B3| Chios
G JNO45825
CMOS
13| cnaoe
Chiog
gg|cnos
q CMOT
o ChMOE
G 10
CE0E
8?’.‘ CSO7
|

7

cSi0
CS KC184161
CS04
99 csoz
cs032
89 cE01
83|csne
CS ABOGTT21

cCE05
CIS0
MNHKUFZ9718
AN

_'@9_ MNKUT29717
0 NANOZ
NANOS
99 |MNOf
ANOZ
GG MN 128643

CN AR IS 0T

[E—
005

Hinh 2. Phan tich chuing logi cia loai nam PTHT C. sinensis va mét 5o 1oai nam NTT trong 10 mau xac thuc
diea vdo da hinh trinh tw doan ITS1 va cdc dogn tham chiéu lién quan trén ngan hang gen. CM01 - CM10,
CS01 - CS10, MNO1 - MNO5: ky hiéu chi th; ITS1 kém tén mau (Bang 1). CM_JN049825 — CN MK453047:

doan 1TS1 tham chiéu trén ngan hang gen cho cac loai tix M. neogunnii - C. nutans. 14 - 99: khac biét di
truyén giiza cac nhanh cay (gia tri bootstrap, %). 1 - 3 trong cac vong tron: ky hiéu cac nhanh cay

Két qua phan tich muc twong dong (H) va khoang céch di truyén (D) ciia cac doan chi thi
(Bang 2) khing dinh két qua phan tich trén cay chung loai (Hinh 2). Cac doan ITS1 (CSO01 -
CS10) cia 10 mau c6 H véi cing doan tham chiéu cua loai nam DTHT C. sinensis
(CS_AB067721) trong nhanh 2 t&i 99,3 - 100% va khoang cach di truyén (D) chi c6 0,000 -
0,014; trong khi so sanh voi cung doan chi thi ctia cac loai nam NTT, H chi ¢6 31,4 - 59,2% va D
téi 0,408 - 0,686. Tuong tu, cac doan CMO1 - CM10 ciia 10 mau c6 H = 99.4 - 100,0%, D =
0,000 - 0,006 va MNO1 - MNO5 cua 5 mau (01 - 05) c6 H=100%, D = 0,000 khi lan luot so sanh
v6i cung doan tham chiéu CM_AB255603 cua loai C. militaris va MN_KU729715 ctia M.
neogunnii trong nhanh 1 va 3 cta cdy chung loai. Hai gia tri nay cia CM01 - CM10 va MNO1 -
MNO5 chi c6 H = 41,7 - 88,0% va D t6i 0,120 - 0,583 khi so sanh véi cung doan cua cac loai
Codycepts khéac.
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Béing 2. So sénh mitc nrong dong va khoang céch di truyén giia trinh ti ITS1 ciia CAC mau Vi
cung dogn tham chiéu trén ngan hang gen theo cac nhanh cay ¢ Hinh 2

Doan CS_AB067721 __CC_MN128643 CM_AB255603 MN_KU729715 CN_KR673550
ITS1 -

neL H D H D H D H D H D
Nl 604- 0209 873 0120~ 994- 0000 o, oo 5L9- 0474
MO 701 o306 880 0127 1000 0006 ot O 526 0481
heANZ 993 0000- 577- 0408- 543 0449 3L4 0674 350- 0642
S 1000 0014 592 0423 551 0457 326 0686 358 0,650
Nhanh 3:

MNOI- 708 0292 570 043 605 0395 1000 0000 417 0583
MNO5

Ghi chl: H, mize tiwong dong vé trinh t DNA (%). D, khoang cach di truyén giiza cac trinh iz DNA (0,000
- 1,000). CSO1 - CS10, MNO1 - MNO5, CM01 - CM10: ky hiéu chi th; ITS1 kém tén mdu (Bdng 1).
CS_AB067721 - CN_KR673559: dogn ITS1 ch/ th; tham chiéu trén ngan hang gen cua céc loai nam tir C.
sinensis - C. nutans.

DTHT chi la san phdm cua loai C. sinensis [2]. Nhu vy, két qua phén tich chung loai va mirc
tuong déng vé trinh tw DNA doan chi thj ITS1 cho théy ca 10 mau véi tén nhin 1a DPTHT déu bj
pha tron, khong dong nhat. Miac di cac mau déu c6 BTHT C. sinensis vai chi thi CS01 - CS10,
nhung ciing chiza NTT C. militaris (chi thi CM01 - CM10). Nam mau (01 - 05) con co mat NTT M.
neogunnii (chi thi MNO1 - MNO5). NTT C. militaris duoc nudi tréng phé bién & nhiéu noi trén thé
giGi trong mdi truong nhan tao véi san lugng cao, nguodn cung I6n, gia thanh thap, nén nam nay dé
bi tron vao san pham DTHT dé tang loi nhuén [7]. Trong 10 mau chi ¢6 5 mau bi tron voi M.
neogunnii (chi thi MNO1 - MNO5). Cac mau ‘nay co thé c6 ngudn gdc tir Trung Quéc, Vi cac tinh
phia Nam cua nudc ndy co dén hang chuc tan M. neogunnii duoc khai thac ngoai tu nhién hang
nam, chua ké dén céc san pham ciia nam nay duoc san xuat & moéi truong nhan tao [14].

3.2. Xdc dinh c&c loai vdt chai thugc he Hepialidae ciia DPTHT

Cac cap moi nhan HS, BM va SR thiét ké dya trén trinh ty gen COI (Bang 1) duoc nhan ban
v6i DNA tong sb ctia 10 mAu phan tich. Chi ¢ cac cap HS va BM cho két qua thé hién bang hinh
anh dién di san pham PCR va duoc giai trinh ty DNA v&i chiéu dai 1an luot 1a 302 bp va 299 bp
(Hinh 3).

HS01
HS02
HS03
HS04
HS05
HS06
HSO07
HS08
HS09
HS10
BMO1
BMO2
BMO3
BMO4
BMOS
BMOG
BMO7
BMO8
BMO9
BM10

Hinh 3. Két qua nhan ban doan COI bang ky thugt PCR giiza DNA téng sé ciia cac loai con triing Ia vat
chu trong 10 mau véi cac cap moi nhan HS va BM. Cac ky hi¢u HS01 - HS10 va BMO1 - BM10: xem Bdng
1; L: thang DNA chudan (Thermo Scientific™ GeneRuler™ [ kb DNA Ladder); N: doi chiing &m

Trén so d cly phéat sinh chung loai (Hinh 4), da hinh trinh tu cic doan COI chia cac loai vat
chu thugc ho Hepialidae va loai tam in 1a dau B. mori c6 trong ciAc mau cung doan COI tham
chiéu lién quan thanh 2 nhéanh vai khéc biét di truyén tin ciy (100%). Khong c6 trinh ty COI cua
mau nao cung nhanh 3 voi lodi tim 4n 14 sin véi doan tham chiéu S. ricini AH015037. Trong
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nhanh 1, nhanh phy 1a gom céc chi thi HS02 - HS05, HS07 va HS10 cua 6 mau va doan COI
tham chiéu (Hepialidae spp. KC995002) cua céac dai dién thudc ho Hepialidae. Hai mau c6 chi thi
HS01 va HS06 thuoc Ahamus sp. va 2 mau cé chi thi HS08 va HS09 thudc Hepislus xiaojinensis
trong ho Hepialidae vi & cing nhanh 1b va 1c véi doan tham chiéu Ahamus sp MH644547 va
Hepislus xiaojinensis KP772242. Ca 3 nhanh phu c6 sai khac di truyén tin cay (87 - 95%). Trong
nhénh 2, chi thi BM06 - BM10 cua 05 mau ciing nhanh voi doan tham chiéu B. mori NC002355
cua tam an 14 dau. Trong nghién ctru ndy, cac chi thi HS02 - HS05, HS07, SH10 cua 6 mau cling
trong nhénh 1a véi trinh ty tham chiéu cd tén ho Hepialidae spp. KC995002 va chua dinh loai duoc
t6i gidng va loai. Céc trinh ty COI trong nhanh nay ¢ khac biét di truyén dao dong cao tir 44 dén
96%. C06 I& do cac dai dién nay thudc nhiéu giéng va loai khac nhau trong ho Hepialidae ma doan
COI cua chung chua dugc cong b trén ngan hang gen. Theo Myers va cong su (2022), trong ho
Hepialidae mai xac dinh dwoc khoang 600 loai thudc 60 gidng va con nhiéu gidng va loai chua
dugc dinh loai [15].

96, Hepialidae spp KC995002
o0 2 el 20 PP

53 HS 05
61 —— HS 04
0 HS 03
HS 10
@ HS 02
HS 07
@100 . M rhamus sp MH644547
@ HS 01
HS 06
HS 09
Hep;alus xiaojinensis KP772242
TTHS 08
Bombyx mori NC002355
BM 09
> 100 |BM 08
BM 07
‘BM 06
BM 10
3 Samia ricini AHO15037

0.02

Hinh 4. Phan tich chung logi mét sé vat cha thuge ho Hepialidae, tam dan ld ddu B. mori va tam dn lé san
S. ricini c6 trong cac mau nghién ciu diea vao da hinh trinh tu doan COI va cdc doan tham chiéu lién
quan trén ngan hang gen. HS01 - HS10, BM06 - BM10: ky hiéu chi th; COI kém tén mau (Bang 1).
Hepialidae spp. KC995002 - B. mori NC002355: dogn COIl tham chiéu trén ngan hang gen. 44 - 100: khac
biét di truyen gizza cac nhanh cay (%). 1 - 3 va 1a - 1c trong cac vong tron: ky hiéu cac nhanh cay.

Két qua phan tich mac twong ddng trinh tuy DNA (H) va khoang cach di truyén (D) giita cac
doan COI ciia mau véi cing doan tham chiéu trén ngan hang gen va chang loai duoc thé hién
trong bang 3 va hinh 3. Sau doan COI trong nhanh phu 1a c6 chi s6 H cao tir 96,4 dén 100% va D
rat thap chi trong khoang 0,000 - 0,036 khi so séanh véi doan tham chiéu Hepialidae spp.
K(C995002. Cac doan trong nhanh phu 1b va 1c déu c6 H tuyét ddi 1a 100,0% va D = 0,000 khi so
sanh lan luot véi doan tham chiéu Ahamus sp MH644547 va Hepislus xiaojinensis KP772242.
Twong tu, COI cia 5 mau trong nhanh 2 ¢6 chi s H déu 1a 100,0% va D = 0,000 so véi Bombyx
mori NC002355 cua tim 4n 14 dau. Trong khi, H ciia COI cua cac mau thudc ho Hepialidae trong
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nhanh 1 so véi trong nhanh 2 chi ¢ 81,6 - 86,3% véi D = 0,137 - 0,184. Trong thyc té, vat cha

ciia DTHT chi | 4u tring cua cac loai thuoc ho Hepialidae [16]. Trong nghién ciu nay, két qua

phan tich chiing loai, phan tich mirc tuong dong va khoang cach di truyén dua vao da hinh trinh

tu doan COI cua 10 mau cho thay tat ca chung déu chra cac loai vat chu thudc ho Hepialidae cua

DTHT. Tuy nhién, 5 doan chi thi BMO06 - BM10 dugc xac dinh trong 5 mau khang dinh cac mau

nay con c6 mat NTT st dung dinh dudng tir u tring tim n 14 dau B. mori.

Béing 3. So sanh mikc firong dong va khoang céch di truyen giira trinh tu COI cuia c&¢ mau Véi ciing doan

tham chiéu trén ngan hang gen theo cac nhanh cay ¢ hinh 3

. Vi vt chii 1a cac loai thudc hgo Hepialidae Vi cac vat chi khac

Poan COI cia HebisIus
cac miu trong  Hepialidae spp. Ahamus sp. xiao'Fi)nensis Bombyx mori Samia ricini
cac nhanh cay K(C995002 MH644547 ! NC002355 AH015037
cia hinh 4 KP772242

H D H D H D H D H D
%65 96,4- 0,000- 923- 0,054- 93,0- 0,047- 826- 0,154- 816- 0,167-
HS07, HS10 1000 0,036 946 0077 953 0,070 846 0,174 833 0,184
Nhéanh 1b:
HSO0L, HS06 936 0,064 1000 0,000 99,3 0,007 863 0,137 853 0,147
Nhanh 1c
HS08, HS09 943 0,057 993 0,007 1000 0,000 863 0,137 853 0,147
Nhanh 2: 839 0.161 863 0137 863 0.137 100,0 0,000 866 0.134
BMO06-BM10 ' ' ' ' ' ) ' ' ' )

Ghi chi: H: mite nong dong vé trinh ti DNA (%). D: khoang cach di truyen giia cac trinh ti DNA (0,000
- 1,000). HSO01 - HS10, BMO6 - MN10: ky hi¢u chi thi COI kem tén mau (Bang 1). Hepialidae spp.
KC995002 — Samia ricini AH015037: dogn COI tham chiéu cua cac loai trén ngan hang gen

4. Két luan

Trong nghién cttu ndy, céc san pham DTHT di duoc xac dinh thanh phan dwa vao da hinh
trinh tw DNA céc chi thi ITS1 caa ndm Codycepts va COI cua cac loai sdu buém vat chi thudc
ho Hepialidae, cua sdu tim in 14 ddu B. mori va tim an 14 sin S. ricini. Két qua cho thiy ca 10
mau nghién ciru déu khong ddng nhat vé thanh phan loai va 5 mau cé sy sai khac vé vat chu cua
DTHT. Trong 10 mau déu c6 mat nim DTHT (C. sinensis) nhung ciing chira cac loai nam NTT
nhu C. militaris v M. neoginnii, 4u tring mot s6 dai dién sau buém thudc ho Hepialidae nhu
Hepialidae spp., Ahamus sp. va Hepislus xiaojinensis va vat chu NTT nhu sau budém cua tim an
14 dau. Két qua nghién ctu cho thay, cd thé budc dau xac dinh duoc thanh phan trong mot sé san
pham DTHT trén thi truong bang phuong phép sir dung céc chi thi phan tir va dwa ra khuyén cao
cho nguoi tiéu dung trong viéc lua chon va sir dung cac san pham nay mét cach khoa hoc.
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