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Feasibility of Integrating 2—MIB and GSM into HACCP System
PENG Rui, DU Ying-hao, ZHANG Wen-yi
(Shenzhen Longhua Water Co. Ltd., Shenzhen 518110, China)

Abstract: A single-point internal standard method was established for the determination of
2-methylisoborneol (2-MIB) and geosmin (GSM) concentrations in water. With a detection time of
approximately 10 minutes per sample during continuous injection, this method offers the possibility of
integrating the detection indicators for the two substances into the hazard analysis and critical control
point (HACCP) system. Taking four water treatment plants in Shenzhen as examples, it was proved that the
detection method was applicable to water bodies of water treatment plants with different processes.
Meanwhile, the integration of 2-MIB and GSM indexes into the HACCP system of various water treatment
plants was discussed, which can offer a reference for water quality management in the water supply

industry.

Key words: 2-methylisoborneol; geosmin; solid phase microextraction; hazard analysis and

critical control point (HACCP) system

MEL TR — L LA # J2 AR K A7 oMl 56 3 114 ) R
FECHETG AR DA FRHE) (GB 5749—2022) (IRYIITT
b5 b v CAE G AR FH K K A% o) (DB 4403/T 60—
2020) b3 T Hb )5 bs o CAE T TR K K bR o) (DB
31/T 1091—2018) 1, B & 2—-H 5L 7 2 2 (2-MIB)
R (GSM) Wi FE 45 , FRAE YA 10 ng/L, A
oK, 2-MIB Fl GSM A 450 &, ™ 2 B A IR

BEEE: B E-mail: 1154915456@qq.com

TREAR () K 22 4 LAl J8 ok T B0 B 81 e oo 11—
IR SR, Anef AR R Ab B T 22 ik ) v gk
7. 2—-MIB F1 GSM (1) 45 252 W I B2 87 PR AR 2 i ik 5% H

16 43 AT S OB ) 2 (HACCP) K R e ) &
I T AT 0 — U] TEAR R 3 XL
B & o HAOAE T, % AR = R G Y

« 59 .



BH41E5 B1H

OE 4 K HE oK

www. cnww1985. com

R AT AR LR AR A OE A T R E R
00 24 Sty i o S ) AR, RN T AR S T R
4 R 45 5 S i . 20 22 90 AR AR, EIAMIL
KA 5t 2 HACCP A& & i T kK R 48 b,
TEEN SR BN B A5 45 50K HACCP R &
o7 FH AT 4 R W, DA 4 SR R A0 A A A5 KA T
b A A AR 8 XU, I AR T R

HR 8 A 16 TR K bR A 35 7 125 46 8 343 1
LY 5 F5 ) (GB/T 5750. 8—2023) H 2-MIB H1 GSM
BRI 7 3 | 37 282 R AR I A KR B G U s 1] 249 Ay
54 min, 15 KRB B 20 I HE DAt 2 6% 0 4G I 4
REEFF HACCP IR R iz 7. A6 A ] 2 K 9 [+
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S - 4l SR RS 4 99. 999%) |
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2-MIB 1 GSM #EAT A B . 7K AF 7 [ 22 T A HL
— & W 8], B I 25 4E Sk A SO 35 SE AR H b DL
250 “CHfEME —E B[] o BR R AR S, 2 HUEF 4t 3k
TE LA ) 260 “C#4K 1 min.
1.3 SHEaEITEYE

FEFFFHE B B AT 75 60 ‘CH R HF 2 min, D)
25 C/min FHE % 120 CLLJF , FFLL 35 “C/min FHE 2
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M R R RE AR HEAE T L, A5 B0 R TR
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Fig.1 TIC spectrogram
1.4 FRiGSHEH
T 22 1R B Ty 280 °C, B - U5 UL B U Ny
300 °C, RN 70 eV, ff FH SIM H1 5455 X, 1% 551
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Tab.1 Selective ion parameters and retention time

WOH | REMEmn | ST | R T
(mlz) (mlz)
IBMP 6.682 124 94,151
2-MIB 6.882 95 107,135
GSM 8.174 112 125

- 60 -




X

www. cnww 1985. com k7

# % 2-MIB F= GSM #4547 @ N HACCP 4Kk % 64 T 471

FH41E FH1H

2 #R5#

2.1 EEZEREHHMLIE
2.1.1 FEMGEEE ALt

> Kb B I AR [T, 43 00 0 P 2 BT 4 Sk 7R
4 50.55.60.65.70.75 C N # HL 2-MIB F1 GSM,
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Fig.2 Effect of temperature on extraction efficiency of
2-MIB and GSM
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Fig.3 Effect of salt addition on extraction efficiency of
2-MIB and GSM
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B ) g IS T A A A AR R B A L T,
AR (] A 8 min, 73 )R AL BUS I £F 4 Sk A8 <A
BEPERE LA #E4T 1.2.3.4.5 min AYf# W% , 2-MIB Fl
GSM W T AR A A AL T 4 iz o /] UL, iy A U
[ J, At 1 min RIVAT 58 4 A ML, 50R 2 2 IR (]
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HEREE A 5 - ST (GS-MS) RE 1k 3 i
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Fig.4 Effect of desorption time on extraction efficiency of
2-MIB and GSM
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GSM (1) W THT AR 5 A, g W R AERE 5 v IBMP Y
RFRIERE A 2-MIB 55 GSM 3 .
2.3 AR
2.3. 1 iy vk AR

a3 DL T K KR K R JE RS, B i 2-MIB Al
GSM ¥ B 151 24 10 ng/L BOFEh o  H_E A Iy ik
X HHEAT IR R CE n=6) , DL 10 435455 Wk Fb &b Xof
I R B AR A2 07 0 PR (LOQ) L 45 R L3k 2.
AL, 2-MIB 1 GSM U [ R ) AH X A 7 4 2 (RSD)
BI/NF10% , £ AR 5 LOQ /T 5 ng/L,
SE4T] LI SR HACCP 1R Z& 4 FEEsk .

#2 2-MIBFIGSM i 45 8
Tab.2 Test results of 2-MIB and GSM

2-MIB GSM
W H
KWK | TR | KBEAK | K
I T A RSD/% 9.79 8.86 8.48 9.80
LOQ/(ng-17") 4.13 4.10 1.44 2.05
X IBMP [ 58 P iE 1725 2, K T SE B 7K kR

HOIA IBMP AREF L, 8 IBMP ¥ 50 ng/L. %
SLFRE 25 %, IBMP g [T FR 3 {E R 7 812, RSD K
7.20% , HGE AR FRoE e R AT
2.3.2  SBRAKFRINA

XFERYI 4 e KT B K PR AR T K A5 4
JEKT A4EG T KT .G /K] \LH /K Al HM 7K
J7LH A G T KT 7KK K SRR [l
B EMER R AR PR T 20 G K /KK R A T
ARG A ZR S K 0, R F T 1 7 5 40006 1 o
TREEAN T 25 s LHOK ) AR I8 /K Ok B R K T
R E T2 HM K KK R B T 4R35
IK AR K 28 T2, SR 1 3 R AU P e TR T
AP 2o i R 4 K T A K PSR R Kk
171040 ng/L Az BN (n=5) , 25 R W3R 3. 7]
U, BT I AR A I 25 2R RSD ¥/ T 15%, 52
FEVE R AT KRR AR B 22 R 70. 2%~131%, 7]
TN RIZAG I )y 23E AR T 20K T v 2-MIB Al
GSM Az .

&3 2-MIBF0 GSM AR B i it 45 2
Tab.3 Spiked recovery test results of 2-MIB and GSM

W OH ﬂngzif%/ mf’;j E/LW RSD/% W OH ﬁglizi}%ﬁ%/ ﬁug /E;LW RSD/%

G LRI T KRR H 10 80.4~117| 13.70 G 1K) W KMk H 10 |76.4~103| 10.40
1.44 ng/L 40 103~129 | 9.73 0.51 ng/L 40 105~112 | 2.97

G 7K H T 7k e i 10 95.7~131| 9.84 GILAK) T K e H 10 78.0~118 | 11.80
3.62 ng/L 40 87.8~953| 2.85 2.25 ng/L 40 83.5~104| 8.75

LHAT s KR 10 73.1~112| 11.60 LH A 7K He Ky 10 [82.7~97.6| 6.5
3.90 ng/L 40 |785~101| 7.50 2.75 ng/L 40 [852~114| 9.38

HM K Hy ke ik 10 [82.9~98.7| 7.02 o 10 [799~87.1| 3.17
o MIB 0.02 ng/L 40  [86.6~90.2| 1.65 CsM HMOKT i KRS 0 40  |97.1~101| 1.70
G T 7K) K JE K e i oy 10 |78.1~87.5| 291 G T K KR M B 10 |92.4~105| 3.87
2.87 ng/L 40 87.7~96.7| 3.04 1.20 ng/L 40 84.8 ~ 115 11.40

G LK 7K PE K He g hy 10 80.0~94.1| 4.12 G KT 7RSI MR BE Ay 10 72.0~88.5] 5.26
2.92 ng/L 40 98.2~104| 2.09 3.27 ng/L 40  [89.8~103| 4.73

LH /K ) 7KK e N 10 76.0 ~ 126 | 15.50 LH K 7K IR K He 4 10 85.3~110| 7.13
3.69 ng/L 40  [85.7~923| 235 2.16 ng/L 40 101~107 | 1.84

HM /K 7K K e 1l 10 |702~79.4| 3.71 HM K 7K IR K e BE 10 |959~116| 6.50
2.60 ng/L 40 [89.9~101| 4.06 0.60 ng/L 40  |86.3~114| 12.10

2.4 2-MIB.GSM3EfREEN HACCP & ZBIAT1THE
2.4.1 HACCP-L 5|

O HACCP /AL, B ¥ A i, AR 4 & A=
AT REME B & AR R 1 S SR R AT S 4
BT I ) 4 A it . AR B 2 75 BB A ST T HRAE 1Y
WA T %8 VRB 5 S i AG U B4 | BB 7 S7 B SR R 2 g
I Tt A A 2 3 Y DG B A S (CCP) . R A

itk & AT A L CCP 2 5 0] 52 32 1246 A oA DN A1 ok
Wi ~7 CCP (1 S BRAE (CLAA ) o X T Io i bk 615
B AR R IZA AT B MR AR . @M
T CCP AL T Z#RES  dEar CCP R R G, R
G55 0 ST WD AR5 e URORT £ T M 1
2 B R 0 - A e o -7 N (B S 5% s i

TELME I RS . IR AT RR S AN AR 0, mT
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S 2% B 7 S 5 DARR R W AR R PR
BB S B CR e CCP Ab T2 ks . ®HACCP
INERLSE TR AT SRR ) A it . 2 e
I SR BB TR T 25 B i v O S, AR T2 U
43 1) M A 5 it 7 VAR 2 . © W B HACCP &
I8 M B B ST SEHE I HACCP A Fn 56
EREY . DL I SHE SR RS
2.4.2 WIfTHESHT

DI 4 BE K T~ R 46], CCP 43 5 & A BUK 1
TR AL T BE 36 P 380m T B L 11/ 5L A8 4 kb
o/t . Ho BOK T 2] fefi it by 388 Jin 2-M1B
FTGSM W I 451 3% 5 T 480 Ak T Bz 19 24 35 it Ay 344
2—MIB 1 GSM Wi I A% R 38 224 ek /0 7 4 Ak 24 750 4
5 I R B0 B 1 1 i i Sk 14 i 2-MIB Al
GSM W A48T 23 35 >4 15 3 1 e % i 5 791/ 32 B4R
2 Ao ot 118 24 Qi 155 1t Ry 38 i1 2—MIB 1 GSM W 45 4%
T8 21 T L AR A 5 o Bt A ] (i it A 1 T
2—MIB Fll GSM M5 A5 . 0t o A A HE il 22 Tl
P B E It K R HE R E HEK B . BRI
ik CCP I A i, A - OFMOK RS, £

By ST R WRR 45 R (22-MIB H1 GSM 46 I 25 5 147718

F CLAE . A5 b 2-MIB F1 GSM £ il J7 %
i, — & GC-MS & H fe Z I K Il 24 140 /M4, fig
[ 2 F 24K HACCP IR R iz fT .
3 it

@  #S7 T —Fh 2-MIB A GSM A& 7 s . A
A AR TR A ORI R P Tl S5 R I, A 3% SR A ) 4
AR il B4 G 0 FSF TR 24 A 10 min, A7 9 504 A A
HACCP {& R #2417 55 22 A4S ok B Itk o W1, %
I LA ZHIE TAEZE , o 2-MIB F1 GSM F8 45 il
A HACCP R RIS s A4t T T gE

@  LIIAE, ZK TR R . fEANE
W BE AR IR K T 7K B RIS 56 RSD ¥/
15%. LOQ M 1. 44~4. 13 ng/L, RETH JE HACCP £ %
P R

@ LARIN 4 KT R, #R1F T 2-MIB Fl
GSM IV qrfa] il A H BT 25 |1 o) Y B 48U/ T P e TS
AEBRTZ R IR ST P R TR P A T KT
HACCP 1R & , - #24)L T HACCP i 5 i1 %1 . cCP %
B AT

@  HRIN AR H AR 2 140 AOKEE . TR

AR E KT H CCP Y SR, — & GC-MS R Al [A]
I 24K HACCPIR & 35T .
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