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Study on the influencing factors of blood alcohol concentration
and the solution technology of difficult problems in forensic
toxicology
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Abstract

This paper focuses on the field of forensic toxicology, specifically exploring the influencing factors of blood alcohol concentration
(BAC) and their technical theoretical issues in complex case appraisals. The study finds that individual physiological differences such
as age, gender, weight, alcohol metabolism characteristics, and sample preservation conditions significantly impact BAC test results.
Additionally, the paper combines advanced detection methods like gas chromatography-mass spectrometry (GC-MS) and headspace
sampling techniques, detailing their principles and advantages in BAC testing. New detection standards play a crucial role in
resolving complex forensic toxicology issues by standardizing procedures and optimizing technology applications. This research aims
to provide scientific theoretical foundations and technical references for forensic toxicologists, effectively enhancing the accuracy
and reliability of BAC testing in complex cases, ensuring the fairness of judicial decisions, and promoting significant development in
the field of forensic toxicology.

Keywords
forensic toxicology; blood alcohol concentration; gas chromatography-mass spectrometry; headspace sampling

% EEWEE WM KT R E 2 [E 2R N 5 XE 0] & 7R
REFR

Wk SE %

JPRBSENES Ly, A - TTPE BN 543000

m =

AEXBELFEFMELTMR, FERADREHRE (BAC) WH R EARLELEESH LT PHRARELRA, TR
KL, AMRAET E Fdatbdh BR L ARE, BRI AT N A AR A S M ANBACKM LR T A B EH,
FlaF, #XEaaMedHt - RERA (GC-MS) . MRS LN F 8, #Fm 8K L AEBACKR P R 514K
B FEMAFEBEIEAEMN AL, RUERER, EMEEEFNETEER AT RIELBEER, AFRENTARE
FWE AR IIRE S HARAE, AR LR EH PBACKRR 9 /B AT, A8 kRN EMR
A AR, S EREFE T ARG L EEA TE2E L,

ES 40
BN ER; R EARL; ARG - ERR; RS A

18]z PP, RS AR . RS, B

e (E (BAC) e T RAGIUERAE (USRI - TEBRHARIR ) %

I SV BRIt LU s, PO SRR THORSER, (AR OAFRERTE A

STl A e [y ISR I TSR Ao

AL TP R R R R, 25 ok RRATIIR BAC RRHISE,
SRR (eSS R S . ARy T ORI RO 5

M LSRR S AR AT 2 5 RS RIS 2 sk EE S T th B4 I TS R EE e e =
21 MEEBEREREIRE

A AR (1979-) , B, PESTHRA, 2 211 EE TS RAMELF
o T ER S, MR
B, NBEESDIIHT,

89



AEAHETIR - $025 - F014 20254501 A

1 BAC Z R EEIRIN . ZEERIENE (ADH ) FIZEEH
S04 ( ALDH ) ZEH L M n] S8l EE B R flan,
ZRATAEERE IR ALDH2*2 28257 HARRD ) 2 BE Ry S B
ISR, TG ILRTR 2R ER R, 55 BAC F+
ERE TR P H AR . A0 Kl SR IS B B R O 22
EARFZ LR Z EMSF IS0, nIRETE BAC KalE
SEH
2,12 JRERE T IR E AL

FFIEZER (CAnfFRE(L . FFZS) | B iEsem (s .
HR) SRS BE MRS e b R
4R, ADH R ALDH yEVERE(L, SEUERIEEET
R 50% DLE o TR N A IATRIE S PE TSR, A A
IR FON BAC Y52, AT REEREHITIE LR R SRS
FIRRERE, BN, PR BB RIS, v RE 52
RIS - AR A IS s s
2.2 RIEBEBY S EMTH
221 PP IERE LG T IS

HEEFWETES, JURIIERE AR BAC sl 2585
R BT, raRlH, BN RS e eSS
WISEERY BRI, T2 BAC flMERE . —DEr
BHMIET- RO A B, SEE 6 /NN, BRIk
JEFAT 200mg/100mL [, A BAC rIRERY ok T
155 30% - 50%. EAN, FEFS R A T n] RE AL TR MR
1, THEEDEEFHRRNEN T, FI8EFE BAC Kl
HER R PR
2.2.2 J WAL A2 AT AR AR GG v

JURIEWOI AR, A= o A 2R 7 A 5 2 PR TR
(hnEEts . BE25) RIRETHE BAC #l, T4 Y IE NS
SNEEYRE ZFEAESEEh R AU RENR, 5
TSR PSS B, BT T IENES / Z BRG] S R R
AR ZIEM T, MU E-ES 0.1 I, $ERATEEFIERN
SN o BEAN, TEIMCTEURIREAR pH (EAN L. B Ees
SENATRGI T30 O iRk o
2.3 %Y - BREHEEER
2.3.1 Bgdp k) 5 7 54 A

22 P2y al 18 T A B S S R 15 R 2 I BAC,
B, kst RSP A AR SR N, Bt ]
ALDH iE:(d ZBEE M, 55 BAC S TS . DUBimesas
EE e 1A ARl 3 P4S0 B £, JIEERS ST, (# BAC
FEfl%. eV 29I S WA RS, TEEDITe
Fhs . = N AR 2GS A STOER Rl R &, A BEAEREHIMT
BAC fYE LK P,
2.3.2 VRl At A

2SR R E AT RE DN R SR, SEMMZET
JRIRHNE . KRG8 B A2 (andbpaRt ) SimkEmes (5 AT,
ISR AR R AGEANRIE A, TR s R

90

e EEE%EF, AT BAC, TR 11254
WIE, BT 2GR EN AR R N R
3 EESYEELEM TR ABRAR
3.1 B REERNE AR A
3.1.1 & A& - g A (GC-MS) #AR

GC - MS #i R EIEE ST N &brt:, Himd mig
MR STl 2B E R R E A 8. TERERE
AKGMFR, GC - MS AIRUBE AJIA 0.1mg/100mL, &= T
fEg SRS Blan, RIS PR g,
GC - MS FlE (At TEaRE (A PR VEFEIEAE . FERRE
WER) , BB ZBES TP, iR s SR ry
fiff
3.1.2 = BEAFBOR O

TRZS B RER AR IB A SR R EA R (8 A MR 2y, e R
4k, JCHE AT MO AR e F A B . T EIRR R
FRBETIZ - SRS, B LTI SRR (60 -
80°C ) FHRHIA] (30 - 45 43%H ) , A BT ZEEIFERGICE
TES Mg T T AR RS foillcp , TRZS ERER R A 2 bRk
FERRERIERAT RN BT, WfR BAC foll iy m] gk
3.2 A RFESREEH
3.2.1 WEF 5 By B A 69 i

FEEEET, BN RESEEEEE BAC fE
Mo FRPUESTIE ARG, SEkbultyl; mElt
BN - HERPE A n IR Y A KR, ST
KR R, REIPIEHI M A e =0 N F
i 24 /NEF, BAC RTREDIIBERTHES 10% - 20%.
3.2.2 HERHIR 5 L5 F 54

TELFEAR RN, 22 W59 SRR R W ENE
RN, LIEEFRPITHARGS . X EERZ iR
HIRE S Bn, AT BRI, . BEATRAE X SHMIX
SPEEEE, AN AR 2B R A,
3.3 ZEAEZE N IER
3.3.1 R A FAEA M 5

TE2GY) - A PR B 25 Al A 2
FrEAEAL) Al BAC BERTA) AR fbash, a5 & Tl = .
TREERSTR] . 25 IRZEEIRISSEL, IHERE I
BAC, AZEAEHIRIRIA IR,
332G EER AL

N EER S TEIEE, B KBRS IR R E
X BAC B, th & R AERWER K R A5, |
SNV =R S Gt e e al iy el e SIS 6

4 FESMEERELEZESREEFEKR

=
TE

41 FRENRIERENSIESEH
PRAEICIRIE AR (SOP) SR RHIETEEE R S e 45 R ifk



FRBIFE IR - $02% - £01 4 - 2025 £ 01 A

WIS 8. HRl, REDHE T —RFCT g
AU BRI E SRR TS, (EREE R AR TR
W& RER B IR B, TR RN SOP #H TRl e

TEMEACREEINTT, NEAHIE RIFSS AL, RIE
Tk RERDINFEARRIGERESE, Flan, fnmeteAan i
e amErAsERn T ARNE RE, REEALT
SmL, HERERNHTIRERE. EERsidiEs,
TR E . Pl . INESEHEE, TR R SRR
Jsi g

TR RE A, SR R AR R AR I AT R E
BB EREIESR . 5T GC - MS Bk, RHLEN LM
RHETT . ISR . FEAERE AR RE T =055
M T YNGR, MR EES IRHERR T . FEATID
TR DL N A NS SR BeIE 55 . RIS, EE7 SOP e
HPFRAMETTALH], ARTEROR R RS0 I R 5
ERRERAR P
4.2 REEFNERZNMES X

[ B AR 2 R A PRI R S S S0 A A SR
WRRT R E BRI, SR E N E S EN AR, &
A, (SRS, FEAETE. HiEIE. N
IR NIRRT S 2 A 5T

EAGREEITH, THHALEERETE ARSIIT LSS
YIFEEARZZ TGS, $em HIEIS AR R B RE . 3511l
NN TE RO A . FRABRFE . TREISHI %,
R, E AR, HiRSE AR E&HERN 7R H
AET.

(AR R E R RS HI EEEATT . S = i hlE
(AR IR . Jals . R . P AR S E TR, ©
HI (A S i b TR R E RE IR, BRI TR
FHIBFPIRAS . W TREE e (40 GC - MS. LC - MS/
MS %), WE M RIS SR gE RS, MR
e AR A AT (R [T

FEAEHEIEREANER . Zid. 7. G
LI SRS N FEAETGHIRE, BRiRRE AR RlB I
Rseseit, EFEARGEERET, MRITHARRS . DX
TERNZS IR IR, B REAR RS 55,

TG S A 5 R U A m] SRR O BRI
SIS FAE SR TR S O IUE i AT BB S,
RN T ERIE, AR . RE

B RS TR RRISIIE . RIS, AT 2 el
PO, BAER TR R K

PN BB s R S e = TR I AN A ) T B
S W flE I R, T RE AR, R
06 DOAREIIR G A PR RIE Sl , M A A2 IEAG
IR, SNDREIHRIEE S e hseiE . 52
KAt i, PSSR ARIRE DA . SeaE
RRRZINE N MBI N TR RS S), RWr
FE kA SR U R R T A

5 BB ERHER G54
5.1 EfEiEET HFILEG
HZ @B T REMES, ki BAC A
210mg/100mL, {HFJEFEEIEE A RIAIKI, S A GisEn
KIS N2 RS (450mg/100mL ) FIIEREE / Z B
& (0.05) , HETIRERERE, FIWTINK BAC Ftm 2
FHPEIG S NS BT, A A AT 2 R
5.2 Z5¥) - iBAEthE P H R
— 2R P R S TR R Bk FR AT IR ERBE T, ks
MIE T BAC 2% 85mg/100mL, HIPUREIKEE A 0.3 wg/mL, i#
WARSIFEAEEL T, AR ASBC PG R
TR ERE, SEONESECREAZ - RS
FHE.
6 it
EE B M S A B P 2 — T A
PTHE, TEAETBREANREIESS | FEARIERE . follf:
RIDIREEL THREE, FrieWirEr S, THZ GC -
MS FRARMIN A, BERA TEERNEERE]. KK,
BEERIAY: . EORAFSHHEARNTIA, DR R
VR EE, EERE TR . deftiR S TRk
SERE, VU IER LIRS R R R
&%k
[1] S AR M BRI 2 R 20, IR2
FE51117,2014(22):2993-2995.
[2] RNk, R EA . IR R R A TR BE R LR R o gk
JE[I]. 52565 55H7,2024,2(3):22-29.
[3] IR, SCER 2RISR, RS R S I R B A S Mg R
SIE 2 WATTG FISERA[T]. He AR 2 %445,2018,28(33):57-
63.

91



