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TIEUCHUAN QUOC GIA TCVN xxxxx-3:2025

G6 - Xac dinh loai bang cdng nghé quang phd khéi lwong —

Phan 3: Phwong phap xay dwng co sé& dir liéu

Wood — Method of wood identification using DART TOFMS technology — Part 3: Database
development method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap xay dwng co s& di¥ liéu phuc vu cong tac giam dinh gb

béng cdng nghé quang phd khéi lwvgng (DART-TOFMS).

2 Tailiéu vién din

Céc tai liéu vién dan sau day la can thiét dé ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan
ghi ndm céng b thi ap dung ban dwoc néu. Déi véi cac tai liéu vién dan khéng ghi ndm céng bb

thi 4p dung phién ban mé&i nhét, bao gdm ca cac stra déi, bd sung (néu co).

Schmitz, N., Beeckman, H., Blanc-Jolivet, C., Boeschoten, L., Braga, J. W., Cabezas, J. A., ... &
Zuidema, P. A. (2020). Téng quan vé cac phwong phap s dung trong giam dinh gb. Hwéng dan

vé cac phwong phap giam dinh gé.
TCVN 14121: 2024 G6 - Phwong phap dinh loai dwa vao dac diém cu tao thé dai va hién vi

TCVN xxxxx-2: 2025 Gb - Xac dinh loai bang cdng nghé quang phé khéi lwgng — Phan 2: Phuong

phap ldy mau.
3 Thuat ngir va dinh nghia

Trong tiéu chuan nay, ap dung cac thuat ngir va dinh nghia dwoc néu trong TCVN xxxxx-1: 2025,
va TCVN 14121: 2024.

4 Nguyén tac chung
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Co s& di¥ liéu 1a mot trong nhivng yéu té quan trong nhét dbéi voi viéc giam dinh gb bang céng
nghé quang phé khéi lwvong (DART-TOFMS). Tiéu chudn nay mé ta quy trinh xay dwng co s& di

liéu dé tich hop véi co s& div liéu ForeSTe.

CHU THICH: ForeST® - Forensic Spectra of Trees (hay con goi la co s& di lieu quang phd phap y cua
cay) duoc xay dwng béi Trung tam giam dinh gb Hoa Ky (US-WISC) tai Ashland, OR, Hoa Ky. Pay la co s&
div lieu Ién nhéat vé quang phd khéi lvong dwoc thu thap tir cac loai gb trén thé gidi, bao gdbm hon 20.000
phd khéi tir 16.000 loai khac nhau. Phan Ién céac loai c6 trong danh muc CITES va céc loai gb thwong mai
phd bién hién nay dé phuc vu giam dinh gé bang céng nghé DART-TOFMS.

Trong qua trinh xay dwng co s& di liéu phai tuan thd cac quy dinh vé cach dat tén, tao tép di liéu
va thw vién NIST dé ddng nhét va tich hop dwoc voi co s di liéu ForeST®.

US-WISC khuyén nghj ForeST® nén dwoc s dung véi hé théng JEOL Accu-TOF MS. Do tinh
phirc tap v& mét héa hoc clia gd nén viéc phan tich dé phan loai gé théng qua quang phd khéi
lwong c6 thé st dung, diéu chinh va hiéu chuén nhiéu thong sé ky thuat & thiét bj nhdm nhét quan

trong viéc xay dwng co s& dir liéu.

5 Thiét bi, dung cu va héa chat

5.1 Thiét bj JEOL Accu-TOF MS, day la hé théng thiét bj thu thap phé khéi (mac du khdng phai
la duy nhéat dwoc st dung dé giam dinh gd). Tuy nhién, day 1a may quang phd khéi phat trién nhat

v6i co s& div liéu va phan mém di kém tién tién nhét.

5.2 Phan mém Mass Mountaineer, day |a phdn mém chuyén dung cho céng nghé DART
TOFMS bao gdm tich hop tat ca cac cong cu xr ly théng ké tiéu chuadn. Phdn mém nay cé nhiéu

tuy chinh phuc vu cac nghién ctu va phan tich khac. Khuyén nghi sir dung trong khoa hoc phap vy.

5.2 Ta say, dbéi lwu cwdng birc c6 kha nang ludn duy tri nhiét dd & (103 + 2) °C trong qué trinh

sdy mau dén khi dat dwoc khdi lwong khong dbi. Hoi &m sé dwoc thoat ra ngoai qua 16 théng.

5.3 Binh hat am, kin cé cha chét hat dm (vi du: silica gel, canxi clorua, v.v...) d& duy tri moi

trwdng kho.
5.4 Dao cat mau g6, s dung dé trich manh gd méng tr mau gb.
5.5 Nhip gap manh gé méng, s& dung d& gap manh gé méng khi thao tac thu thap phd khéi.

5.6 Polyetylen glycol 600 (PEG 600), mét polyme c6 trong lwong phan t& trung binh la 600

dwoc st dung dé hiéu chudn thiét bj trwdc khi thwe hién viéc thu thap quang phd khéi lwong.
5.7 Methanol, dat chudn HPLC (séc ky 1dng hiéu nang cao) dwoc st dung dé vé sinh thiét bi.

5.8 Khi Nito va Heli, do tinh khiét 99,99%.
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6 Chuan bji mau dé xay dwng co s& div liéu
6.1 LAy mau va chuan bi mau theo TCVN xxxxx-2: 2025.

6.2 Cac mau gd phai dwoc lam sach bé mat, yéu ciu khong dwoc xir ly bién tinh bang hdéa chét,

nhiét do, khéng dwoc 1an vecni, son, dau, hodc cac chat pha khac.

6.3 Thuwc hién giam dinh khang dinh cac mau gb |4y trén cay ding (bang khoan ting trwdng) theo
phwong phap hinh thai hoc (tlrc st dung hoa, 14 hodc qua cta cay dé dé xac dinh). DBbi véi mau
gb dwoc thu thap trén cay da chat ha, khuc gé tron hay gb xé thi thwc hién giam dinh khéng dinh
theo TCVN 14121: 2024 va c6 thé st dung hoa, 14 hodc qua dé xac dinh, kiém ching két qua néu
nghi ngd theo phwong phap hinh thai hoc.

6.4 Sau khi giam dinh khang dinh, cac mau dwoc ky hiéu va ma héa dir liéu véi day da thong tin

vé tén loai, chi, ho, ngudn gbc xuat xir va mot sé thong tin khac, ...

6.5 Sau khi chuan bi, bdo quan mau thir trong cac diéu kién sao cho d &m khoéng thay déi truwéc

khi str dung.
7 Cach tién hanh xay dwng co s& dir liéu
7.1 Thu thap quang phé khéi lwgng (phé khoi)

Thu thap phd khdi dwoc tién hanh theo huéng dan sir dung cula thiét bj. Cac phd khbi dwoc hiéu
chuén bang dung dich tham chiéu cé khéi lwong da biét (dung dich PEG 600).

Pé lwu va chia sé/tich hop dwoc co s& dir liéu phd khdi ciia cac mau gb tham chiéu, diéu quan
trong la phai cung cdp dwoc cac thdng tin chi tiét va dat tén tép cho tirng phd khéi riéng cta céac

mau gb tham chiéu dé.

7.2 Chuan bj va loc co s& div liéu

Trudc khi xay dwng md hinh théng k&, can phai loai bé cac gia tri (& day la phd khéi) ngoai 1& khoi
cac tap huan luyén. Hawkins (1980) mé ta 'gia tri ngoai I€' la mét gia tri khi quan sat théy Iéch qua
nhiéu so v&i cac gia tri khac (tirc khac biét va khéng ddéng nhat vaéi cac gia tri con lai).

S dung phdn mém Mass Mountaineer dé& xay dwng ban dd nhiét, cho phép so sanh ddng thoi tat
ca di¥ liéu quang phé va xac dinh cac gia tri ngoai 1& dé loai bd.

Kiém tra chéo cac quang phd véi cac quang phd da co trong co s& dir liéu va véi cac quang phd
cla cac chat gay 6 nhiém da biét dé& kiém chirng két qua.
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CHU THICH: Nhirng ly do c6 thé dan dén gia tri ngoai I& la: (1) Cac mau dwgc dan nhan/ky hiéu sai hodc
xac dinh sai; (2) Viéc thu thap phd khéi khéng duwoc thwe hién dang quy trinh; (3) LAy mau tir phan gb dac
hodc c6 dinh phan gbé dac; (4) M&u da bi xt ly/nhiém hoéa chét, bién tinh.

7.3 Xay dwng mo hinh

Chi s dung phd tham chiéu c6 sw déng thuan (ttrc cuwong d6 twong dbi cia cac phan ti la

giébng/twong ddng nhau).

DPuwa ra phd tham chiéu dé kiém tra vé hién twong dong nhat vé cwdng dd cha cac phd va xac thuc

mo hinh.

Xay dwng cac mé hinh théng ké dé phan loai loai/nguén géc bang cach st dung cung sé lvong
khdi phd ctia mbi loai/ngudn gbc va lya chon loai phan tich thdng k& phu hop (phu thudc vao
lodi/ngudn gbc (nhém) dang dwoc nghién ciu). S& dung cac phan tich thdng ké nhu: (i) PCA
(Principal Component Analysis), (i) KDA (Kernel Discriminant Analysis) hoac (iii) DAPC
(Discriminant Analysis of Principal Components) v&i phan mém Mass Mountaineer dwoc khuyén
nghi cho giam dinh phap y vi phdn mém nay dé dang tao ra két qua dinh lwong va cung cap wéc

tinh xac suat, thwong dwoc sir dung tai tda an dé mé tad mirc dd chinh xac cla cac phan tich.

CHU THICH: Viéc &ng dung DART - TOFMS dé xac dinh loai gb 1a moét ky thuat twong déi mai (tw
nam 2012), do do cac lwa chon thuat toan dé xay dwng md hinh khéng gi¢i han & cac loai phan

tich théng ké nhw trén vi con nhiéu cac loai cong cu toan hoc khac cé thé sir dung.
7.4 Tham dinh va téi wu héa mé hinh

Trwéce khi hoan thién mé hinh, di liéu khéi phd nén dwoc sang loc va thdm dinh lai dé téi wu hoa
dd chinh xac trong phan loai. Tuy thudc vao thuat toan phan loai, viéc t6i wu héa md hinh cé thé

dwoc thwe hién nhuw sau:
- Giam sb lwong bién (t6 hop ion) bang cach Iwa chon cén than cac thanh phan trong PCA.

- Lwa chon ion dé& xay dwng md hinh bang cach s dung phan tich ty 1& Fisher hodc kiém tra bang

cach quan sat trc quan can than trén cac ban dé nhiét.

- Dung sai khéi lwong cho viéc phan loai va cai dat nguéng twong dbi (tham sé tién xi& ly) va sb
lwgng ion (tham sé phan loai) cé thé dwoc sang loc theo cach tw dong khi siv dung thuat toan
Random Forest hodc bat ky thuat toan ndo phu thudéc vao khung div liéu va khong hoat dong voi

céc tép van ban riéng 1é dé xay dwng mé hinh, nhw dwoc mé ta trong Deklerck et al. (2019).

Kiém tra mé hinh vé do phu hop va dé chinh khi xac phan loai bédng cach loai bd phd tham chiéu

(loai bd mét xac thwe chéo, LOOCV) va bang cach phan tich khbi phd tham chiéu chwa s dung
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(khéng st dung) trong qué trinh xay dwng md hinh (d6i khi dwoc goi la “khéi phd xac thwc”). Cac
tham s& mé hinh dwoc tdi wu hoa khi dat dwoc: (i) LOOCV cao nhat cé thé va (ii) phan loai chinh

xac cac khéi phd xac thuc.
7.5 Dat tén file (tép dir liéu)

S dung excel dé dat tén cho tirng tép di¥ liéu quang phd khdi lwong clia céc loai gb (xem hwéng

dan & Phu luc 1).
7.6 Tao thw vién NIST

Mbi khdi phd dwoc tim kiém trong thw vién ForeST® bing phdn mé&m Mass Mountaineer. Phan
mém nay s dung thuat toan do Vién Khoa hoc va Céng nghé Québc gia (NIST - National Institute
of Science and Technology) phat trién dé tim kiém trong co s& di liéu cac khdi phé cé thanh phan

hoa hoc giéng nhat v&i khéi phé cia cac loai gb chwa biét tén.

S dung phan mém Mass Mountaineer va NIST MS Search dé thwc hién cac bwédc tao thw vién

NIST (xem hwédng dan & Phu luc 2).
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Thw muc tai liéu tham khao

[1] Deklerck, V., T. Mortier, N. Goeders, R.B. Cody, W. Waegeman, E. Espinoza, J. Van Acker, J.
Van den Bulcke and H. Beeckman (2019). A protocol for automated timber species identification

using metabolome profiling. Wood Science and Technology.
[2] D., Hawkins (1980). Identification of Outliers. Chapman and Hall, London.

[3] Schmitz, N., Beeckman, H., Blanc-Jolivet, C., Boeschoten, L., Braga, J. W., Cabezas, J. A.,
...& Zuidema, P. A. (2020). Téng quan vé cac phwong phép st dung trong giam dinh gb. Hwéng

dan vé cac phuwong phap truy xuét gé.

[4] US-WISC. Huéng dan dat tén tép di liéu

[5] US-WISC. Huéng déan tao thw vién NIST

[6] US-WISC. Giém dinh thuc vat bdng céng nghé quang phd khéi lvong (DART-TOFMS).

[7] US-WISC. Hwéng dan phén tich giam dinh bdng DART TOFMS va Thu thap diF liéu.
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PHU LUC A
(Tham khao)
Cach dat tén tép dir liéu

1. Dé bat dau, hay truy cap co s& dir liéu WD hodc Ww trong Excel.

2. Sao chép cac dong tir Excel ctia cac mau dich ma ban muén tao tén tép bang cach danh
dau cac dong roi nhan phim Ctrl + C.

Sheet View Waorkbook Views Show Zoom
W fx  Binomial_Nomenclature
A B C D E F G H | 1 K L M
|BinomiaI_NomencIature Ww_Num Collection Other_Nu Subspecie Sample_L Pr . Previous_ Collector Source_TyWild_Cult Specimen Heartwoo
Abies balsamea Ww22036 SUNYESF-8089 Tower 1 Drawer1  SUNY-ESF Research Block
Abies balsamea Ww22036{ SUNYESF-8252 Tower 1Drawerl  SUNY-ESF Research Block
Abies balsamea Ww22036! SUNYESF-B653 Tower 1 Drawerl  SUNY-ESF Research Block
Abies balsamea Ww220371 SUNYESF-8660 Tower 1 Drawer1l  SUNY-ESF Research Block
Abies grandis Ww21006. Gleaves_10_483 Private  William G Private Block
Abies grandis Ww22037: SUNYESF-8105 Tower 1 Drawer1  SUNY-ESF Research Block
Abies grandis Ww22037; SUNYESF-8124 Tower 1 Drawer 1  SUNY-ESF Research Block
Abies grandis Ww22037; SUNYESF-8366 Tower 1 Drawerl  SUNY-ESF Research Block
Abies procera Ww22037: SUNYESF-8237 Tower 1 Drawer1l  SUNY-ESF Research Block
Abies sp. Ww21003: TimberEngCo 34 Timber Engineering Research Block
Acacia auriculiformis Ww20047: 100560 Royal Botanical Gard Research Block
Acacia mangium Ww20001! PZAN256Y SOLOMON1119 Tower 1 Drawer1  World Forest ID Research Sliver
Acacia mangium Ww20001 AOPS164Y SOLOMON1119 Tower 1Drawerl World ForestID Research Sliver
Acacia mangium Ww200021 BHGN301\ SIK108 Tower 1 Drawerl  World Forest ID Research Sliver
Acacia mangium Ww22037! AAGZ598 Sliver Cabinet 1 Drav World Forest ID Research Sliver

3. Chuyén théng tin mau da sao chép sang mét trang tinh Excel mé&i bang cach nhan phim
Ctrl va phim V.

Jx SUNYLESH-BODU

A B C D E F G H | J K L M N
Binomial_Nomenclature Ww_Num Collection_Num Other_Nums Subspecie Sample_Locatic Previous_ Previous_ Collector Source_Ty Wild_Cult Specimen Heartwoo Notes
2 |Abies balsamea Ww220367 SUNYESF-3089 Tower 1 Drawer 1 SUNY-ESF Research Block
3 |Abies balsamea Ww220368 SUNYESF-8252 Tower 1 Drawer 1 SUNY-ESF Research Block
4 |Abies balsamea Ww220369  SUNYESF-8653 Tower 1 Drawer 1 SUNY-ESF Research Black
5 |Abies balsamea Ww220370  |SUNYESF-8660 Tower 1 Drawer 1 SUNY-ESF Research Black
6 |Abies grandis Ww210062  Gleaves_10_483 Private  William G Private Block
7 |Abies grandis Ww220371 SUNYESF-8105 Tower 1 Drawer 1 SUNY-ESF Research Block
& |Abies grandis Ww220372 SUNYESF-8124 Tower 1 Drawer 1 SUNY-ESF Research Block
9 |Abies grandis Ww220373  SUNYESF-8366 Tower 1 Drawer 1 SUNY-ESF Research Block
0 |Abies procera WWw220374  SUNYESF-8237 Tower 1 Drawer 1 SUNY-ESF Research Block
1 |Abies sp. Ww210033  TimberEngCo_34 Timber Engineering Research Block
12| [ -
13

4. Chi gilr lai cac cdt c6 nhan: Binomial_Nomenclature, Ww_Num hoac WD_Num,
Collection_Num, Country, va Family.

10



Binomial Nomenclature
Abies balsamea

Abies balsamea

Abies balsamea

Abies balsamea

Abies grandis

Abies grandis D
Abies grandis

Abies grandis

Abies procera

Abies sp.

5. Thay ddi cot Family thanh phién ban viét tat ctia ho bang tat ca cac chi hoa. Vi du:

a. Pinaceae——» PIN
b. Fabaceae—» FAB

B

Ww_ Num

Wiw220367
Wiw220368
Wiw220369
Whww220370
Wiww210062
Wiw220371
Whww220372
Wi 220373
Whw220374
Wiww210033

i
Collection_Num
SUNYESF-8089
SUNYESF-8252
SUNYESF-8653
SUNYESF-8660
Gleaves 10 483
SUNYESF-8105
SUNYESF-8124
SUMNYESF-8366
SUNYESF-8237
TimberEngCo_34
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D
Country
MNew York
Minnesota
Wisconsin
Maine

Washington
Idaho
Canada
Washington

E
Family
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae

i. LWU Y: Nhiéu Family (gia dinh) c6 3-4 chir cai dau gidng nhau, hiay nhé

kiém tra nhirng chir viét tat nao da dwoc str dung trwéc khi tiép tuc.

Diéu nay duoc thuc hién bang cach danh dau cot Family, sau d6 nhan phim Ctrl va phim

F. Thao tac nay sé& xuat hién hdp Find and Replace (Tim va Thay thé).

E F 3
Family
Pinaceae

Find and Replace
Pinaceae

Pinaceae Find Replace
Pinaceae ]

: Find what: |
Pinaceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae

Pinaceae

Nhép vao tab Replace va nhap ho vao

sau d6 nhap vao “Replace All”

Options = =

Find All Find Next

Close

“Find what:” va tén viét tat trong “Replace with:”,

11
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E F G H ] kK L I

Family
Pinaceae Find and Replace ? >
Pinaceae
Pinaceae Find Replace
Pinaceae ) -

: Find what: Pinaceae e
Pinaceae

_ Replace with: | PIN S
Pinaceae
PinECEEE Optiﬂns o
Pinaceae
Pinaceae Replace All Replace Find Al Find Next Close
Pinaceae i i i i i i

D E F
Country Family

MNew York PIN
Minnesota PIMN
Wisconsin PIM

Maine PIN

PIM
Washington PIN
Idaho PIN
Canada PIN
Washington PIN

PIN

6. Thay dbi cot Binomial_Nomenclature dé ca chi va loai déu dwoc viét hoa: st dung 6 lién ké
trong cot F, nhap = PROPER (sau d6 nhap vao cot tréng lién k&, dong dau ngodc don va
nhén enter.)

A B C D E F G
Binomial Nomenclature Ww_Num Collection_Num Country Family
[Abies balsamea Iww220367 SUNYESF-BOE9 MNew York PIN |=PROPER|[A2}
Abies balsamea Ww220368 SUNYESF-8252 Minnesota PIN T
Abies balsamea Ww220369 SUNYESF-3653 Wisconsin PIN
Abies balsamea Ww220370 SUNYESF-2660 Maine PIN
Abies grandis Wiw210062 Gleaves 10 483 PIMN
Abies grandis Ww220371 SUMNYESF-8105 Washington  PIN
Abies grandis Ww220372 SUNYESF-8124 Idaho PIMN
Abies grandis Ww220373 SUNYESF-8366 Canada PIN
Abies procera Ww220374 SUMYESF-8237 Washington  PIN
Abies sp. Ww210033 TimberEngCo_34 PIN
A B i D E F G
1 |Binomial_Momenclature Ww_Num Collection_Num Country Family
2 |Abies balsamea Ww220367 SUNYESF-3083 Mew York PIN Abies Balsamea
3 |Abies balsamea Ww220368 SUNYESF-8252 Minnesota PIN ]
4 |Abies balsamea Ww220363 SUNYESF-3653 Wiscansin PIN

12
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7. Nhép va kéo goéc dudi cung bén phai clia 6 méi dwgc danh diu dé tw dong dién cho tat ca

c6t Binomial_Nomenclature
F G

F G

Abies Bals_lamea

Abies Baldamea
Abies Balslamea
Abies Balilamea
Abies Balilamea
Abies Grapdis
Abies Grapdis
Abies Grapdis
Abies Grapdis
Abies Profera
Abies Sp.

—

=

EEaR

8. Nhap Ctrl + ¢ dé sao chép cac & dwoc danh dau va sau d6 dan ching dwéi dang gia tri trén
cac tén Binomial_Nomenclature ban dau. Bang cach dan dwéi dang gia tri, ham khong bi
sao chép, chi la tén cua loai.

Lahbn

w1

VIACA D v T 7

- C D E F G
—— I =0 A .
Binomial Nomenclat — - _Num Country Family
Abies balsamea hanwan2s7 SLNYESF-8083 New York PIN E-Abies Balsiamea
Abies balsamea Search the menus JNYESF-8252 Minnesota PIN IAbies Baldamea
Abies balsamea JNYESF-8653 Wisconsin PIN |Abies Baldamea
Abies balsamea & cut JNYESF-8660 Maine PIN |Abies Balfamea
Abies grandis 03 Copy eaves_10 483 PIN iAbies Grapdis
Abies grandis JNYESF-8105 Washington  PIN iAbies Grahdis
_ _ |_ﬂ'D| Paste Options: [ (-

Abies grandis JNYESF-8124 Idaho PIN IAbies Grahdis

i i : : 1 1
Abies grandis s (& 7 [d, INYESF-8366 Canada PIN IAbies Grahdis
Abies procera . X JNYESF-8237 Washington  PIN IAbies Profera
Abies sp. =ste mberEngCo_34 PIN Lﬁlji_e_s_sij._:

/® Smart Lookup

A
Binomial_MNomenclature

Abies Balsamea
Abies Balsamea
Abies Balsamea
Abies Balsamea
Abies Grandis
Abies Grandis
Abies Grandis
Abies Grandis
Abies Procera
Abies Sp.

Coét méi dwoc sir dung dé tao tén GenusSpecies hién cé thé bi xda.

13
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9. Thwc hién theo cac quy trinh twong tw nhw buéc 5, danh diu cac tén mai, viét hoa trong
Binomial_Nomenclature, sau d& nhan phim cach mét 1an dé tim khoang trdng, *” va thay
thé bang khong. Diéu nay sé loai bé khoang cach gitra cac tén loai.

A B c D E F

Binomial Nomenclature Whw Mim Collactinn. Muom Countre Eamilw

Abies Balsamea Wi Find and Replace 4 X

Abies Balsamea

: Find Replace
Abies Balsamea = 2

tha cnanrahar

Find what: | | O/D"‘““ -

Replace with:
\ Options > >
Abies Grandis

Tvuna nathine
Abies Procera Replace All Replace Find All Find Mext Close

Abies Sp. Ww210033  TimberEngCo_34 ' PIN

Abies Balsamea
Abies Grandis
Abies Grandis
Abies Grandis

SREIEEEEE

A

Binomial Nomenclature

AbiesBalsamea
AbiesBalsamea
AbiesBalsamea
AbiesBalsamea
AbiesGrandis
AbiesGrandis
AbiesGrandis
AbiesGrandis
AbiesProcera
AbiesSp.

T4t ca cac 6 hién da sén sang dé st dung lam tén tép.
10. Trong moét c6t khong str dung, hay nhap = CONCATENATE (va sau dé lam theo dinh dang

sau:
= CONCATENATE
(Family,” ”,Binomial_Nomenclature,” ", Ww_Num,”_",Collection_Num,”_",Country)
D2 v i X o/ fx =CONCATENATE(E2," ",A2," ",B2," ",C2," ",D2)
A B C D E F G H J
1 |Binomial_Nomenclature Ww_Num Collection_Num Country Family
2 [AbiesBaIsamea |ww220367  |SUNYESF-8089 |Mew York PIN |=COMCATENATE(E2,"_",A2," ",B2," ",C2," ",D2)
3 |AbiesBalsamea Ww220368 SUNYESF-8252 Minnesota PIN
4 |AbiesBalsamea Ww220369 SUNYESF-8653 Wisconsin PIN
3 |AbiesBalsamea Ww220370 SUNYESF-8660 Maine PIN
5 |AbiesGrandis Ww210062 Gleaves_10_483 PIN
7 |AbiesGrandis Ww220371 SUNYESF-8105 Washington PIN
3 |AbiesGrandis Ww220372 SUNYESF-8124 Idaho PIN
3 |AbiesGrandis Ww220373 SUNYESF-8366 Canada PIN
0 AbiesProcera Ww220374 SUNYESF-8237 Washington PIN
1 |AbiesSp. Ww210033 TimberEngCo 34 PIN

Két qua sé nhu sau:
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12.

TCVN xxxxx-3:2025

PIN_AbiesBalsamea Ww220367 SUNYESF-8089 New York

Nhép va kéo géc dwdi cling bén phai clia & méi nay gibng nhw trong bwéc 7 dé sao chép

chirc ndng nay dé tao tat ca cac tén tép.

PIM_AbiesBalsamea Ww220367 SUNYESF-8089 Mew York
PIN_AbiesBalsamea Ww220368 SUMNYESF-8252_ Minnesota
PIM_AbiesBalsamea Ww220369 SUNYESF-8653 Wisconsin
PIM_AbiesBalsamea Ww220370 SUNYESF-8660_ Maine
PIM_AbiesGrandis_Ww210062_ Gleaves 10 483
PIMN_AbiesGrandis_Ww220371 SUNYESF-8105 Washington
PIM_AbiesGrandis_Ww220372_SUMNYESF-8124 Idaho
PIMN_AbiesGrandis_Ww220373 SUNYESF-8366 Canada
PIM_AbiesProcera Ww220374 SUNYESF-8237 Washington
PIN_AbiesSp. Ww210033 TimberEngCo 34

=
S dung Shift dé& danh dau cac tén tép méi nay, nhan Ctrl + C dé& sao chép ching va dan
lam Gia tri (gibng nhw bwéc 8) dé thay thé cot dau tién trén trang tinh.

A B C D E F G H | J K L M N (o]
Binomial Nomenclature Ww_Num Collection_Num Country Family
PIN_AbiesBalsamea_Ww220367_SU|Ww220367 SUNYESF-8089 MNew York PIN PIN_PIN_pbiesBalsamea_Ww220367_SUNYESF-8089_New York_Ww220367_SUNYESF-8089_New York
PIN_AbiesBalsamea_Ww220368_SU|Ww220363 SUNYESF-8252 Minnesota PIN PIN_PIN_ibiesBalsamea_Ww220368_SUNYESF-8252_Minnesota_Ww220368_SUNYESF-8252_Minnesota

PIN_AbiesBalsamea_Ww220369_SU|Ww220369 SUNYESF-8653 Wisconsin PIN PIN_PIN
PIN_AbiesBalsamea_Ww220370_SU|Ww220370 SUNYESF-8660 Maine PIN PIN_PIN
PIN_AbiesGrandis_Ww210062_Glea|\Ww210062 Gleaves_10_483 PIN PIN_PIN,
PIN_AbiesGrandis_Ww220371_SUN|Ww220371 SUNYESF-8105 Washington  PIN PIN_PIN
PIN_AbiesGrandis_Ww220372 SUN|Ww220372 SUNYESF-8124 Idaho PIN PIN_PIN
PIN_AbiesGrandis_Ww220373_SUN|Ww220373 SUNYESF-8366 Canada PIN PIN_PIN_AbiesGrandis_Ww220373_SUNYESF-8366_Canada_Ww220373_SUNYESF-8366_Canada
PIN_AbiesProcera Ww220374_SUN'|Ww 220374 SUNYESF-8237 Washington  PIN PIN_PIN_fbiesProcera_Ww220374_SUNYESF-8237 Washington_Ww220374_SUNYESF-8237_Washington
PIN_AbiesSp._Ww210033_TimberErl\Ww210033 TimberEngCo_34 PIN PIN_PIN fbiesSp. Ww210033_TimberEngCo_34  Ww210033_TimberEngCo_34

LbiesBalsamea_Ww220369_SUNYESF-8653_Wisconsin_Ww220369_SUNYESF-8653_Wisconsin
hbiesBalsamea_Ww220370_SUNYESF-8660_Maine_Ww220370_SUNYESF-8660_Maine
abiesGrandis_Ww210062_Gleaves_10_483_ Ww210062_Gleaves_10 483
AbiesGrandis_Ww220371_SUNYESF-8105_Washington_Ww220371_SUNYESF-8105_Washington
AbiesGrandis_Ww220372_SUNYESF-8124_Idaho_Ww220372_SUNYESF-8124_Idaho

T4t ca cac dir liéu khac cé thé bi xéa ngoai trir cac tén tép méi dwoc tao.

Néu cé bat ky tén tép nao khéng cé qubc gia duoc liét ké trong co sé& dir liéu, sé c6 thém

dau “_” & cudi tén tép dwoc tao. Chang co thé bi x6a dé dé lai phan cudi cung cla tén tép

la Collection_Num.
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File Names
PIM_AbiesBalsamea Ww220367 SUNYESF-8083 MNew York
PIN_AbiesBalsamea Ww220368 SUNYESF-8252 Minnesota
PIM_AbiesBalsamea Ww220369 SUNYESF-8653_Wisconsin
PIM_AbiesBalsamea_ Ww220370_SUNYESF-8660_Maine
PIN_AbiesGrandis_ Ww210062 Gleaves 10 48
PIN_AbiesGrandis Ww220371 SUNYESF-8105 Washington
PIN_AbiesGrandis_Ww220372 SUNYESF-8124 Idaho
PIN_AbiesGrandis_Ww220373 SUNYESF-8366_Canada
PIN_AbiesProcera_Ww220374 SUNYESF-8237 Washington
F'IN_AbiEESp._Ww21DD33_TimbErEngCu_Sﬁe

Tén cubi cung sé& nhw sau:

1 |File Names

2 PIMN_AbiesBalsamea Ww220367 SUMYESF-B089 Mew York
3 |PIN_AbiesBalsamea_ Ww220368 SUNYESF-8252_Minnesota
4 |PIN_AbiesBalsamea_Ww220365_SUMNYESF-8653_Wisconsin
5 |PIN_AbiesBalsamea_ Ww220370_SUMYESF-8660_Maine

& |PIN_AbiesGrandis_Ww210062 Gleaves 10 483

7 |PIN_AbiesGrandis_Ww220371 SUNYESF-8105_ Washington
8 |PIN_AbiesGrandis Ww220372 SUNYESF-8124 Idaho

5 PIMN_AbiesGrandis_Ww220373 SUNYESF-8366_Canada

10 |PIN_AbiesProcera_Ww220374 SUNYESF-8237 Washington
11 |PIN_AbiesSp. Ww210033 TimberEngCo_34
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PHU LUC B
(Tham khao)

Cach tao thw vién NIST

1. Mé& phan mém Mass Mountaineer va chon thanh céng cu Spectrum
;"‘ Mass Mountaineer

kg Spectrum CH Composition __ Isotopes 4l Series B
File  Options Edit Tools Print  Help
Setup Compute Statistics Combine spectra HeatMap

a. LUPU Y: Nguwdng mac dinh cho quy trinh nay & 0,5, néu can phai diéu chinh
ngwdng, ban cé thé thay dbi bang cach diéu hwéng dén nat Edit trong Spectrum.
i-‘ IMasz Mountaineer

| Spectrum CH Composition | Isotopes ,iif Series E MS Periodic Table Classify ESI P
File  Profile | Edit | View Options Print to Word or RTB  Tools  Search  Search multiple chi

View Spectra Copy ¥ dmjz differences Compare Spectra Match
Threshold for batch processing  » | 0.5
Mass Spe Attenuate selected peak by 3
Comparison M5

2. D&t dwdng dan dén thw muc khédi phd sé dwoc st dung dé tao thw vién tim kiém NIST.

;'-‘ Mass Mountaineer
[ Spectrum CH Composition __ Isotopes i Series . MS Periodic Table Cla:

File | Profile Edit View Options Printto Word or RTB  Tools  Search  Se:

Open * nd m/z differences Compare!
| Set default directory for mass spectra i

Set default directory for compound lists Swap specira

Get MS from Clipboard Ctrl+G

Get last MS that was sent to NIST Ctrl+N «| | Clear

Clear Search List

Printer Froperties rance (mmu)
Print Mow Ctrl+P II
Print Mow Goes to Printer (Does not use Word) ]

) reshold % [ ] Relative to
Print to PDF (through Word)

5
Printer Preview :I

Print to Word File Ctrl+w Dimers, Trimers

Save M5 in NIST MSF Format

Save MS in Mascot MS/MS format 2arch Found
Abundance

Save Search List as Excel File I

Save search List as CSV (text) file lear 0

Save search list masses +/- tolerances o
dd to existing search
Save mass differerence annotations to file
) ] ark Isotope Matches (%)
Read mass difference annotations from file ]
nly show isotope matches

Save defaults file now
Exit Ctri+X Search Modifications

Clear Comparisen MS Results to DE Search Modification List

Delete Search Peaks

17
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3. Chon Batch Processing va chon Export to NIST MSP. Sau dé bé chon bét ky tuy chon nao
khac da chon .

Peptide Nuclectide Lipid

arges | Batch processing | Help

1 Spect Just Print Centroided Mass Spectra

Compound search

Compaositions only

Compaosition and isotope match

Search for matching spectra 3
Print Mass Defect Graph to Word

Export to NIST MSP

Export KMD analysis to Excel

Threshold before processing

Centroid before processing

Save centroided text files

Purge Compound List masses from spectrum
Save 3 column text files

Truncate mass range only

— GC: RT to RI

Batch process all files in directory
Batch process selected files
Limit m/z range for batch report

Lower m/z limit 3
Upper m/z limit 3
Interval 3

Batch Search and Match

Summary_only

Combine Integer Mass Spectra

4. Chon Batch process dé xt ly hang loat tat ca cac tép trong thw muc

Peptide Nucleotide Lipid Browse For Folder %

charges | Batch processing | Help = e

tch Spect Just Print Centroided Mass Spectra
| Compound search Calophyllaceae ~
Compositions only Caryocaraceae
C,
Composition and isotope match asusrinaceas
Clusiaceae
Search for matching spectra » Combretaceae
Print Mass Defect Graph to Word Cunoniaceae
Export to NIST MSP Dilleniaceae
Export KMD analysis to Excel Dipterocarpaceae
Ebenaceae
Threshold before processing Ericaceae
Centroid before processing Erythroxylaceae
Save centroided text files Euphorbiaceae
Fabaceae
Purge Compound List masses from spectrum = E
Fagaceae

Save 3 column text files Gentianaceae

Truncate mass range only Invingiaceae
— GC: RT to R — Juglandaceae
Lamiaceae
Batch process all files in directory Lauraceae
Batch process selected files Lecythidaceae
Lythraceae

Limit m/z range for batch report
Magneliaceae

Lower myz limit » Malvaceae

Upper m/z limit 3 Meliaceae

Interval » Monimiaceae o
Batch Search and Match Make New Folder Cancel

Summary_only

Combine Integer Mass Spectra

5. Thay dbi Decimal places for m/z values thanh 4. B& chon hop MS/MS. T4t ca cac thiét l1ap
khac phéi khép véi hinh &nh bén dwdi. Nhap vao OK va kiém tra xem céc tép da xuét cla
ban sé& dwoc lwu trong dung dwdng dan.
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o Spectrum details - O X
Mass_Mountaineer_vE *
Title |FAB_XyliaXylocapa_WISCw200646_Ky|
Comment | JEOL USA, Inc. Dema Lab | The exported NIST-farmat files will be saved
Instrument | JEOL Spiral TOF | inZA\ErinyForesST_20200Angiosperms FabaceaeMISTout. M5SP
Instrument type | TOF/TOF |
Decimal places for mfz values
] mMs/ms
[] Omit precursor peak
Precursor mfz
Precursor type M+ H]=
Collision energy 20kV
lonization
Collision gas |He ~
OK
6. Co thé theo d&i qua trinh xt ly & géc dwdi bén trai ciia man hinh Mass Mountaineer. Cac
tap di¥ liéu I&n sé mat nhiéu thdi gian hon.
|
Progress [N Status:
7. Kiém tra thw muc khdi phé dé tim tép sau:
MNarme ~ Date n1cclifiEcI Type Size
ﬁ’ MISTout 2/1/2022 2:34 PM Windows Installer Patch 62,780 KB

|

8. M& MS Search

va chon Librarian & phia dwéi bén trai cia man hinh

"\ Names A Structures [

Lib. Search I Cther Seanch I Mames Compare

9. Chon Options & phia trén va chon Spectrum Import Options

g MIST M5 Search 2.3 - [Ident, Presearch Default - empty]

m Eile Search View Tools | Options Window Help

BEEE W' m/z range

Library Search Opticns

~ Replicates
@& &2 = : =
{Spec. List) Caffeine Pubchem search options ‘List} Xanthing

o . 505 options

2 ED N,
D sV B e NP NG
H N

POV ISE VNS

| P O T Ho T THH
Names A, Structures Spec List

10. Chon Accurate m/z. TAt ca cac thiét 1ap khac phai nhw sau:
a. LWU Y: Khong st dung cai dat nominal m/z.

Librarian MSMS
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Spectrum Import Options X
EI Spectrum m/z Rounding Tandem Spectrum Accuracy
Multiply m/z in imported spectra by Precursor ion mfz
and roun_d to the 4 ~ | decimal places
nearest integer
Example: Product ion mz
(CH2)n correction is 099888 . E
4 | decimal places
Optional e
Add this term to all m/z
D b In-source El accurate ion mfz
4 + | dedmal places
Adding spectra to Spec List Intensity threshold
(®) Prepend (add to the top) [ % of max. 0
(C) overwrite (replace)
[ absolute 0
O ask
Spectra without precursor ion m/z value are
Accurate mjz spectrum type
(O E (nominal m/z) (O In-source (® Accurate mjz
RI type if unspecified Unspedified ~
] L
9 [ indude Synanyms Set default values e
Conc el

11. Chon biéu twong Import & phia trén bén trai ctia man hinh.

@ MIST M5 Search 2.3 - [Librarian]

B File Search View Jools Options Window Help

SHEEE 7

= O [ X O

J Irnport i Mame
1 L Caffei...
2 L Theao...
3 L Hart...

12.Tim tép di liéu NISTout dwoc tao tr Bwdc 6. Sau dé chon Import All. Hay tim kiém
Background, thao tac nay tw ddng nhung khéng can thiét va sé lam tang thdi gian cho qua
trinh x ly.

Importing spectra >
Mumber of Spectra found: 4440 >
FAB_MicroberdiniaBisulcata_WD172606-Light_Tw22532-2 tvt
#  The names of spectra retrieved 6 | Import Al | .
. e -

1 FAB_Acaciafuriculiformis_WISCw200474_Kw1 Import Selected 1
2 FAB_AcaciaBaker_WD140658_IUSG5R-1557.
3 FABE_AcaciaHamandiana_WISCw 200475 _Kw. Import Options
4 FAB_AcaciaHeterophylla_WD173657_Drouin t:
5  FAB_AcaciaHeterophylla_WD173652_Drouint: | | Search Options
& FAB_AcaciaHeterophylla_WD173653_Drouin t: Cancel
7 FAB_AcaciaHeterophylla_WD173654_Drouint: ane
E ran L] - 1 TR AANAr an Ll 1 (Lo } HEID

13. Bay gid cac khéi phd da dwoc nhap, chon Create Library
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Q MIST MS Search 2.3 - [Librarian]
m File 5earch View Tools Options Window Help

SEEED ?

BAE DM X% & ¥0O

# Sre. Mame Create library l ~ 1

FAB_AcaciaAuriculiformis_WISCw200474_Kw...
FAB_AcaciaBakeri_WD140658_USGSR-199...

FAB_AcaciaHamandiana_WISCw200475_K_..

FAB_AcaciaHeterophylla_VWD173651_Drouin....
FAB_AcaciaHeterophylla_WD173652_Drouir....
FAB_AcaciaHeterophylla_\WD173653_Drouin....
FAB_AcaciaHeterophylla_\WD173654_Drouin ...

R R e
EE e

14.Nhap tén thw vién ngan gon va don giadn. Sau d6 nhap vao OK

Create library >
Enter new library name _
et R

List of libraries Siiis
A Help
replib

angio-2021 april 8
angiobrazil-2021
focusedforest-21

forest_ 2021
forest_gymno2021 W

Library Statistics

242466 Spectra

1- 242465 D

15. Nhap vao bat ky tép khéi phd nao trong 6 bén trai (Tén) rdi gitr Ctrl + A dé chon tat ca.
Nhép vao biéu twong Di chuyén dén Thu vién. Nhap vao OK.

Q MIST MS Search 2.3 - [Librarian] MIST MS Search 2.3
i File Search View Tools Options Window Help

FtBRCSHEEES ?

o During the operation source spectra will be deleted. Proceed? u

BO@ 00 X8 ¥O

FAB_AcaciaAuriculiformis_W D474 _Kw...

LR T R

FAB_AcaciaHamandiana_\

FAB_AcaciaHeterophylla_\WD173651_Drouin....
FAB_AcaciaHeterophylla_WD173652_Drouin ...
FAB_AcaciaHeterophylla_WD173653_Drouirn.....
FAB_AcaciaHeterophylla_WD173654_Drouin....

16. Chon tén thw vién vira tao va nhap vao OK. Thuw vién sé& bat dau tich hop cac quang phd.
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ZUD. _I 244 II I

Moving spectra... X

Moving to the library: "africa_cm"
MOR_MiliciaRegia_ WD166842 Tw21224_cleaned txt

]
34 o
.rE Q @

ste mfz

Ells

L

17.Sau buwéc cudi cung nay, thw vién da sin sang dé s dung. Co thé thay ddi thw vién bang
cach diéu hwéng dén tab Composition, chon NIST Search va chon thw vién muc tiéu tir danh
sach.

I sp ER Composition [ Isotopes i Series Ei! MS Periodic Table Cla:
File View Edit Options i Tools  NIST directory  Help
Compositions Constrain_ NIST Search
~———
Copy Selected N:
NIST Entries for  Matching compounds opySlecediame
Copy Selected Formul;
Name Formula F Match R Match
FAB_DalbergiaChlorocarpa_WD21170.. 833 833
FAB_DalbergiaGreveana_WD2116%4-... 823 824
FAB_DalbergiaGreveana_WD210984_... 823 823
FAB_DalbergiaNeoperrieri-AFF_WD2.. 821 821
FAB_DalbergiaHildebrandti_WD2109. 820 820
FAB_DalbergiaNeoperieri-AFF_WD2 818 818
FAB_DalbergiaNeoperrieri-AFF_WD2.. 817 817
FAB_DalbergiaGreveana_WD211234_... 815 815
FAB_DalbergiaBemarivensis_WD2109. 812 812
FAB_DalbergiaChlorocarpa_WD21130.. 8N 81
FAB_DalbergiaNeoperrieri-AFF_WD2.. 811 812
FAB_DalbergiaPurpurascens-CF_WD 81 813
FAB_DalbergiaChlorocarpa_WD21123... 810 810
<
Search Formula or Search Name
C3H60 ] l Benzene ‘
Search Search [ a-zonly &
2
7
Print To Word File Isotope Graph H
;mainl}b ~| §
— TR
Databases to search—> ‘ africa_cmintroduced
Press CTRL to select > 1 ‘AngioBRAZIL-2021
| Angio_2022 v
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