RIBAELE NSRS pH {E -5 M R R T

MR EFE S F

XUBEZE, TRWE, sKIE, . NP pH (E SHAWE 29K RZ D). FEMESAR, 2023, 29 (3 ). LIU Mengmeng, WANG

Chenhui, ZHANG Yuan, et al. Relationship between pH value and nicotine content in heated cigarette smoke [J]. Acta Tabacaria Sinica,

2023,29(3). doi:10.16472/j.chinatobacco. 2022.102

AIFASARIR S, pH {5 1R & R H0 X R 5T

X\ B, LRE, K&, KAN, BN EBEEK
= BfE, K@, FH

LI T A R SRR AR, B AT @M X P2 KT 29 % 210019

O NRAAFHE T IAE M  pH (H SIS B G R, @O T INRE M URARY) pH A M€ Tk, RH GC-
FID P58 T 14 Bl G5 0 JHA: it A [ 3t BRSSO 1 S R BRI e 8 R 25 8, 3R ORLAH A pHL AR 30 25 IR R
TR DA R IR N Sk Z [RIIIOR R . A5 (1) @ESZIINAE JRUE ~CRARY) pH AR E J772: E PR 1 T R 0 A b O 22
BINT 1%, BEEMEAEINEREF. (20 MG TRARY) pH 2 IR 2B, 180 #EX (6.02~6.46) T pH HU & &
T HCI B (5.92~6.18); (3) ISO M HCI WA, M AP SUE B & & 23 A7E 0.45~0.65 mg/>CFH 1.30~1.88 mg/3, TR
JHBR S 753 IAE 0.12~0.24 mg/3CH1 0.16~0.44 mg/3C; (4) ANREBAE T AMH “URLARY) pH A 35 5% BB EL L 0% SR mR 2
BREEFEMR: (5 BHmEE SRS B0 R R MK, E5WS pH B, W5 L M3 TR (6) HCI
R, IR K5 0 SORARY) pH AR e 85 R0 2 8 2 0 B AR 5 L [ 3 A7 E — TE A R A

KR NG MR S pH B B R AEER: AP AT

VERN—Rh G HER . BPERSR e e L e, A
W (pK,=3.15, pK,,=7.87) EMHERIEAE K, HE
B AR R 95% L . AR B R IS
W IR 2 LSS B A IR TR AT, Ny
AR 4 RO 28 SR AP AE e DEAEREA, 50
TS 33k 5 JE 4 B0 25 JE A A 58 v 25 D) 1) %
2o U B R R S R S Sk R . TR pH
HS5 SRR TETEAZE DAY, Hit, @
W5 MRS pH B AT DU I 36 IR0 22 1 RS, A it 25 00
TP o7 B, 3 T T 4 S s M 2 Sk PR 5 55 o

AR E BN pH B BIF 78 3L 500 H
R S IR0 & DG R, X A & S B
BRI E SCRSEHNME . 9k, Bl Bk,
WU A ITEAL G RS, B R 15 R0 457 Y
TR AT A T 2 3R o /B D — i B AR 1)

IR S MRS RE 2 B IE R RORE . HHER R
KRIRA YR £, TR IR B H AR R A ],
S 5 A 38 5 R I AR BOR 2 R
A 22 AR USRI R B 155 S0 43 A A T AR R R R T
Pt AT P = B AR A BB TS B ) R TR SRR SR
T T AN [E) A RS 2 et R R < P R i 5 3 2 g
G335 R TR AR AL

H AT BRI A 3 B L S pH A
Jiids, MBI EHmIR T SRS B ARG A AN
BB REEOT G P R 2 HL 7 ORI ()45 T T %
THESEEATIAL,  (BAT b W A ST IS TR <
KA pH B I 2 Ar e, EIn#E R <RI AR pH
{ELFRIN 5 % S5 R I B MR 2 B [ ) 0 R AR L
RiE. T, ARSCES TGRS RARY) pH
I I J57%, SR GC-FID il 5 AN [ Fh MR R = 40

ESWB: LA TIARTHEA T RHEIE “In#GmES pH R B E S 2= M2 R TR (202024)
fEE®NY: B (1990—), fit, THM, FENFHEEAEPA, Tel: 025-69896754, Email: 202356@jszygs.com

BIEE: #5% (1980—), fH+t, mZ LN, Email: caoyi@jszygs.com

ks HEA: 2022-05-18; M4EH R BHA: 2023-03-10
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SORLAR A 2 MR I 28 MR 25 B, O M 14 R i
TG IERE R 2k MESRARY) pH AL % B MR
S R S B T AR ORI AR, IR I kA AT
B AR R AR

1 #MR5EE

1.1 28, KSR

SML600 E&H HL -0/ #45 HHIR AL (& HEAR IR
R FAREIRAF]D; S210 pH i ({#[E Mettler Toledo
A iQOS Mn#VE A (3£ Philip Morris A ], H
F R (HEE Mettler Toledo A H], /&& 0.1 mg); HY-5A
R (BIn i AEACER )y 7890A AH 1A
(Bcf FID kil %%, S Agilent AF]); BEESIATOHE:
(1.8 mX2mm, [EEH: 100 HERLEMEIL IR L
15 10%PEG 20 mol/L+2% KOH, Z[H Agilent A 7).

BT Rl (it afl, SE[E Tedia AH)); FN
B, mEmbk, SEAEN (orbral, B2 RIERTIE
BRAT]D; #BgiK: HHFE =182 MQecm (4 [FH2R 5w
WD BIMFIE R : ©44 mm (5 [E Borgwaldt ke A

HL R AR AV SRR, BHE T A v
SRRV AROR IR A AR E R AT (pH=4.00)
AR & R Sh bR e 2 i (pH=6.86)

14 P #E S B AR B LR 1,

=1 MAEEHRER

Tab.1 Sample information of heated tobacco products

SR ) [ BB B S , 40 SIAE 1SO A HCT #5520 8 n
IBIRRE S, FIRSEER 2 Fron. BEIKEIHRE Ak
£ 4 SOIMAGE MM SR -

PSS SRR &I B 2 S0 mL B
FEHETUIH AR, P D0 T e Al 4R 25 P ol — I N e
. AR N 20 mL A5 KRR L
11 WZERUAR, % LIRS ZE AR R PR #% LR
30 min. HUNHEEMRL THE AR E 1 he UEE LG,
AR IEE () pH TR pH {E, B 5 FAT I 52 P
W, BUFHAME

R2 MASEHRRSH

Tab.2 Smoking parameters of heated tobacco products

AR SR A B /mL T E)/s SR A RR/s il 0 %y A

ISO 35 2 60 6
HCI 55 2 30 12

N * i o ) 7 JE
B AT gﬁ gy IR
= mm
Heets Amber Label 1 24
Heets Green Label 2 24
Heets Yellow Label 3 24
Heets &%)
Heets From Marlboro 4 24
Heets Blue Label 5 24
Heets Turquoise Label 6 24
Parliament Fresh 7 24
) Parliament &%)
Parliament Blue 8 24
Marlboro Original 9 24
Marlboro Menthol 10 24
Marlboro Mint 11 24
Marlboro &%
Marlboro Yellow Menthol 12 24
Marlboro Balanced Regular 13 24
Marlboro Smooth Regular 14 24

1.2 S EMEH
1.2.1  InRAEE IR SORARY) pH B I 2

A GB/T 5606.1—2004%F1 GB/T 16447—
2004 7 VERMFE IR T NG AR . S E MG

1.2.2 I SR SOREAR 470 S5 R B RN 25 el 75 1 11
e

PR 1.2.1 WA SR, 78 1SO F HCT
PR 230 IO ARG AR, KB 4R 4 2
IR IERARY KW T SORAR Y 1) SR I8 v
F& & 50 mL HEEHEEIHE A, FH IR R e S 2454
i — I NHE A

ZERME YC/T 246—2008 7573, IS WHs
(HER, &84 0.04 mg/mL) 1 35U T SR RE A UK
30 mL, fEHRMIEIR (N 150 r/min) _EHR%G AL
30 min J5, BUABGE 0.22 um BAHLIER, EHLEEHT
GC-FID 73 Hrill 7 S AR 7 & o

B 20 mL FIREREAS 2 ZEBUGR, i 20 mL A
7K (FH 0.01 mol/L  NaOH ¥ pH £ 7.0), 7
ARG, HEYEE, W EERGT 0.22 pm A HLIER,
FHLEEAT GC-FID 23#r, 0 5 Uife 25 s & &7

ERE T AT R R BB AR AR
170°C (S5R28); HFEDRE: 250°C; FID Rl 23R
JE: 250°C; A AA, fHEEA, 30 mL/min; #
FEAARR: 2 ul,
1.2.3  Hif b

XA [ RS 2 I #A S A SR AR pH B
55k Uit S R B LA B i R B o b DY ZH A
SPSS 26.0 A AT FHIR AT o
1.2.4  INIAEMMRRARYIN pH 1B SHEE S Ui
B 2 5 A R B B SR A DG A A

IR SR S VAN B SRR B VPR ER
PRI RN S S, ARG S LA TR



PUE e

I MR pH B -5 MRS 2 % R I

SHEN 0~10 53, FhSkBRaRA . B 2 [ i AH
KoMK SPSS 26.0 #¥E Gt i3 M A 56 i

2 HRSHE

2.1 S HKAEY pH BRI E
211 IR AR K ) S )
BN ST HE S5 A5, E 1SO BT X4

W5 AR RIAEY) (TPMD FIZEHU) pH R
ATIE, BRI ECEATINE 5 Ik, SRR 3.
BEE G R B RO I, MR pH (B T
5ICHRIEPSE R — B SRR 4 1, A2
WK pH (B ARXTARER 2 (RSD) f/), R IE -
PRIE, T VI O SR AR 4.

R 3 NEMEZHEXZERUR pH ERFM
Tab.3 Effect of number of cigarettes on the pH of the extract

TR/ 3L E{=tan 1 2 3 4 5 FHME RSD/%
pH & 6.910 6.990 6.880 6.670 7.120 6.910 2.142

: TPM/g 0.035 0.027 0.033 0.031 0.029 0.031 9.677

5 pH & 6.780 6.630 6.690 6.800 6.510 6.680 1.587
TPM/g 0.062 0.055 0.066 0.056 0.068 0.062 8.065

5 pH & 6.340 6.320 6.390 6.300 6.360 6.340 0.489
TPM/g 0.105 0.088 0.104 0.091 0.087 0.095 8.421

pH 18 6.240 6.220 6.230 6.260 6.280 6.240 0.353

! TPM/g 0.130 0.132 0.121 0.122 0.127 0.126 3.175

S pH & 6.150 6.130 6.090 6.170 6.180 6.140 0.521
TPM/g 0.173 0.168 0.166 0.158 0.169 0.167 2.994

; pH & 6.090 6.210 6.040 6.130 6.140 6.120 0.915
TPM/g 0.194 0.186 0.180 0214 0.202 0.195 6.154

2,12 AERURER SRR 4. FEAE AR ECEI RS, HEASORIARY) pH

D52 B pH BN, B30 3l SR A 7K A
B JERETFURIL, U8 ERORY T A BB S T
IR SAMAIN RE 45 R LS, 5 S 3l R 5 I 8
AR ALK TR A AT 2R

£ 1SO #E3 U, X 5 I S 7K R AR Bt AT LA

ESERRAR S T, Ak S ARy 1:1 1,
M ORIARY) pH AEIE B AR, HARXIFRAE R Z B/ o
A5 NS AUKAERR T 11 i, 2B pH AE
FE—E IS (8] A EELSEIE K, TCiRAERlE . 45k, mA&
WP I S AR AR LDy 101 IR

* 4 LR RAEMKMEL G pH B/

Tab.4 Influence of isopropanol-to-water ratio on the on pH value of extract

e H fH
E?ﬁi) * 1 ) ’ 3 4 FEE RSD/%
1:3 6.75 6.70 6.53 6.48 6.65 6.62 1.54
1:2 6.50 6.45 6.49 6.55 6.34 6.47 1.10
1:1 6.24 6.26 6.26 6.27 6.23 6.25 0.24
2:1 6.18 6.33 6.41 6.44 6.54 6.38 1.88
3:1 6.21 6.37 6.58 6.61 6.64 6.48 2.56

2.1.3  FEHUT . REHUE ) K R E ) A) R L
7E 1SO AR 5UF 5 B 1 HE 75 AR 3 R A A U 54,
7B EoR, #7A 20 min. 30 min LA IRY 30 min J5 5%

B, FHURK pH E2 5N 6.29. 6.27 fil 6.26, TiT
FES . R R O A R /K IR AE 20 min N T
T 40°C, GiERNRNEAER, GRS,
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I 3% PR 5 ZE B ) 7 2

WE 1 (@) B, BERGAIUN R0, ZEHCH
pH H 2 P&, M4BT EKT 30 min, ZEHGH pH (A
BTRE, fEEDAIREA-T 0.02. FbEA
ES (814 30 mino 401 1 (b) fin, EHRAEEL 30 min

6.60 -

Jei . BEAE B E R 3, ARG pH [EIZRHRE,
M E KT 40 min J5, WA pH AEE THUE,
ARG I 7E-0.02~+0.02. ANTRIEAREEE 4, IEEEE
1 h FISRE T %

6.45 |-

6.40 |-

6.55 [ I
6.50 |-
6.45| ’
i 6.40 |- i 635
j==] X
(=1 [}
6.35|
6.30 |
6.30 | /{
625l 1 625 \{
6.20 1 1 1 1 1 6.20 1 1 1 1 1
10 20 30 40 50 0 20 40 60 80
P& % P EUET 18] /min 5 I (8] /min
(a) (b

1 #55ATIE (a) FERERTE (b) Xt pH ERIFNT
Fig.1 Effects of shaking time (a) and rest time (b) on pH value

214 TiEFEEEHE

[f—RWM, XS FATIE 5k, THEFES
pH B H WX bR 22 ES2E 5 d, THEFE S
pH {EHIHIEMSHRERZE (R 5). S5REHITIEN
H A H ] RSD /T 1%, 5 iEAE % BT

%= 5 HmBAFMBEBEE

Tab.5 Intra-day and inter-day precision of samples

6.46, FERET HCI #i (5.92~6.18), 5 Crk4gs R
— 3 I R DR SR A R AR O SR M, 1SO
B R 2 /s B O 550b, S EUR IR AR
2K, WP THREBHEIYFREELD, KRR
IR 1 B 551031,

*® 6 SKFFFEmITER

Tab.6 Analysis results of samples

Ff b pH {E ) pH &
= Ff b G 5

FATE DIl D2 D3 D4 D5 I1SO iz HCI #i2X

1 6.31 6.24 6.26 6.25 6.28 1 6.46 6.13

2 6.29 6.22 6.27 6.20 6.25 2 6.39 6.05

3 6.26 6.23 6.31 6.23 6.29 3 6.33 5.99

4 6.28 6.26 6.27 6.22 6.27 4 6.28 6.00

5 6.33 6.19 6.23 6.27 6.33 5 6.42 6.02

FE¥IE 6.29 6.23 6.27 6.23 6.28 6 6.30 6.17

HH RSD/% 043 0.42 0.46 0.43 0.48 7 6.02 6.11

SOPEME 6.26 8 6.17 5.92

H & RSD/% 0.45 9 6.29 6.18

10 6.26 6.03

2.1.5  FEEA AT 1l 6.34 6.06

SRFREST (0177755, 43 BITE 1SO A HCT AL T 4l 12 632 6.08

IR RRE G, FEISE RARARYI G pH . 4550 :Z 22 2‘1’2

R 6.ISO T, 14 AN HAE HFE b 1) pH AEAE 6.02~




PUE e

I MR pH B -5 MRS 2 % R I

2.2 ESKAEYH SRR, HEEENEENERS
pH ERIXER
221 JriER IR 5E &R

KF GC-FID 73 HrBCHlLr () 6 bril, FHxF HHm
AR 2 U 5 P BRI T AR 2 BL 5 LI B B gk A7 2 ik 1|

GrHT, AR AR #hZ B A7 R S R AT E
B ARIREERR 10 I, THSAREmZ, DL 3 fEhniE iz
DN RE TT IR PR, 10 AR (i 22 9l 8 T7VE K E
R, SRR 7. MBTAE i 2 R, J5ik
RYJE

xR 7T SWAENIOERLZ, RERY. KERMEEMR

Tab.7 Standard curve, correlation coefficient, limit of detection and limit of quantification of the analytical method

LEPETER]/ (mg/mL) Pt 25 YeE R4 KR/ (ug/mL) EEM/ (ug/mL)
0.011~0.992 y=0.8516x-0.1884 0.9996 2.36 7.85

222 JikECER

7E HCT s, BUIFRE JRE S 4 3¢, %R
1.2.2 FF BRI 25 AR 8 (RS WU 7 V23R A7 b ]
Wesens, ARFEIN AN E R, R P & 3
Tl N B R U B M BN S B S R, W 8.
ASOREA R R AR s 7k ) R A 96.95% ~
101.28%, ¥ 25 MR B 72 77 7% 1) [T SR AE 90.65% ~

92.53%, RUITIFEAEFVERS, AT IMAE MBS
LA 90 v 0 BB 35 2 AR P 2 o T MR R T
IR IR B RAR T N0, AT REAE R O ARG N
SIIRYE, N BRI =S ARG 73 5 AL O 4G A A IR
Tk, DR A KR R PR T SR IR ) 20 T B
Ko DNAS R B IS SR A, 55 SCiREs R — 87,

* 8 AR

Tab.8 Method recoveries

Eiztan A Inprter {8 /mg FRAE DN B /mg bz i I 5 8 /mg EL &R

2.94 8.26 98.60

JHACRLAR Y S B 5.44 5.38 10.49 96.95
7.86 13.47 101.28

0.68 1.65 90.65

S ORLAH A0 25 R 1.14 1.09 2.04 91.48
127 2.23 92.53

223 JASCRIABYIR) pH A - MBS B AR B S E

KA 1.2.2 J7EEXF 14 Bl 85 D0 R MR 5t 22 P A
R ABE T AR SR 4 HR R % T 5 R )
BEATIE, AR WEE 9. 10, HIFE 9 4N, 1SO Rk
T, 14 P B IS I SORAR 9 R S R AR
0.41~0.59 mg/3C, T B MEmE & 2 7E 0.11~0.22 mg/
o YRS AR A SRR LB A 25.42%~37.62%, 6
I3 I IR 25 R 220 AR, MR, 7E HCT A
T, SHAKRARY B fE7E 1.17~1.69 mg/>Z, 1M

T B MR S B AE 0.15~0.39 mg/37, I B MR o5 s M
ELBILE 11.06%~23.38%. HCI# R, Jn#HERIAS
L AE A AR BT i B AR ) & 23 T 1SO B,
SRR P B SR TR A 1SO A A 2.09~3.63
£, BT RS RO, T O ) R SRR
72 ISO BRI 1.06~2.64 5. SR, 1SO #F,
SR ASOREAF B0 F i 2 AR e R e ) LR D R 3 e T
HCI #530, S50ACRIARY) pH {EAS IS5 SRk —2,
HEM AT RE 2 HCT RSN B T 25 A0 C 3
SRS R e MR HLIRIE 2 6 775 T HHBR T 25
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& 9 1SO R T ML MRE S KA pH E, MBIEAFEERN S 8

Tab.9 pH value of particulate matter, nicotine and free nicotine contents in smoke of heated tobacco products under ISO smoking regime

I WG RCRIARY) pH A BB R (mg/30 WFERERE  (mg/30) T B AL 5 EC /%
1 6.46 0.46 0.17 37.62
2 6.39 0.46 0.16 35.66
3 6.33 0.51 0.16 31.21
4 6.28 0.49 0.14 27.62
5 6.42 0.56 0.19 34.38
6 6.3 0.41 0.13 30.78
7 6.02 0.41 0.11 27.01
8 6.17 0.54 0.14 25.42
9 6.29 0.52 0.16 31.74
10 6.26 0.54 0.16 28.99
11 6.34 0.45 0.15 33.72
12 6.32 0.44 0.15 35.12
13 6.33 0.49 0.18 36.22
14 6.43 0.59 0.22 36.84

10 HCI B T AERE SKABMIEY pH B (EREAN5 B KR & 2

Tab.10 pH of particulate matter, nicotine and free nicotine contents in smoke of heated tobacco products under HCI smoking regime

I G HEACREARY) pH A EEE R (mg/30) RS B/ (mg/30) e 2 AR o L/ %
1 6.13 1.33 0.28 20.73
2 6.05 1.17 0.24 20.23
3 5.99 1.55 0.17 11.06
4 6.00 1.37 0.23 16.55
5 6.02 1.17 0.21 17.72
6 6.17 1.35 0.28 21.01
7 6.11 1.49 0.29 19.36
8 5.92 1.26 0.15 11.75
9 6.18 1.49 0.32 21.52
10 6.03 1.21 0.21 17.15
11 6.06 1.27 0.24 19.19
12 6.08 1.55 0.26 16.80
13 6.00 1.52 0.22 14.16
14 6.15 1.69 0.39 23.38

XA [E RS 20 NG A SR AR Y pH B
5B I B AR A R S R B DY ZH R AT
FIRMEDHT, RN 11, 12, B2 11 /%1, 1SO K
T, ARG SRARY) pH 8 5 T & 0 S T
=0.832, WEM G <0.001). pH 185 i 25 M6
HE (r=0798, SEME CRMD =0.001) PLAITE
JRBR 2 B S B S EE (r=0.760, REME U
=0.002) Z[A)¥) 2 0 IEAHI, i S 25w

IS (r=0.665, REME G =0.01) tHA—
SERAOGME . AR & A) G 2 3B A DG

F 12 A[51, 7E HCI U, G < koA
) pH H-5 07 B St (r=0.873, B G
<0.001). pHH 5B MmN S & (r=0.885, REM
G <0.001) LA Kzl B M w7 55 Ui 9 S 5 EL
(r=0.874, &EM G <0.001) 2 [A1¥2EE
TERADG, o AR & A J0 35 AH o .



XA ASSE INAE NS pH B -5 B S B R R BT AL 7

& 11 I1SO XTSRRI pH ES S 0RTE . 7% =5 (R ARRNAY B AR o EL RO R X 1 S 4
Tab.11 Correlation analysis between pH value of particulate matter, total nicotine content, free nicotine content and the proportion of free
nicotine under ISO smoking regime

eIz MR JHA R AR pH 8 SR & T I S T R o B
Pearson FH% P
JHACRLARY) pH E SEM CRmD 1
N
Pearson FH% P 0.293
SETR S R SEM CRmD 0.309 1
N 14
Pearson < 0.798™ 0.665"
T R SEM CRmD 0.001 0.010 1
N 14 14
e Pearson # 0.832" 0.037 0.760"
”ﬁiw ER e D <0.001 0.901 0.002 1
N 14 14 14

W HE0.05 KF CRIND ERFARE, **7E0.01 A CRMD ERFEMK. TR

Note: *significantly correlated at the 0.05 level (two-sided), **significantly correlated at the 0.01 level (two-sided). Same below.

R 12 HCLRX TR S KB pH B S B XRTE . S AR T =5 MR & EL B4R XM 3 4
Tab.12 Correlation analysis between pH of particulate matter, total nicotine content, free nicotine content and the proportion of free nicotine
under HCI smoking regime

Hth HiXetk WRARYI pH R AR R
Pearson FH 1t
JHARARY) pH {H SEME G 1
N
Pearson %1k 0.336
JS e BEM ORI 0.241 1
N 14
Pearson %1k 0.885" 0.532
T B MR S = SR R <0.001 0.055 1
N 14 14
e Pearson HIC 1% 0.873" 0.052 0.874"
miw SEME CRMD <0.001 0.859 <0.001 1
N 14 14 14
224 JRACRIAEYIR) pH AE . MHEANE S S B S &= 13 BRHMLREITS
SR HOT 1 & Tab.13 Sensory evaluation of cigarette strength
14 FOIAEIRE R OSSR BB VP40 5 L 13, M%ﬁ% %ﬂjffﬁﬁﬁ
FEMSSL R B YED A E 8.13~9.00, FEARZEHIA 2 238
Ko it SPSS Fdlm geit 7 4k A v HCT AT 3 8.25
ORI pH {8, IR B A TR 5 12k . g
ZIAHIR AR, S50 14, 7750, HCIRR T, fn#k 6 8.75
BB SV S5 HARARY) pH BA REMH M G = ; Zgg
0.784, ZEME G =0.001), [, HMHEIKLFE 9 9.00
5 ARARY) AR B EAR S B (r = 0.603, SEEEME (W 10 8.50
> =0.022) LA K iz B HABK 5 S ARFKLE B (= 0.634, g 22‘3’
BEYE G =0.015) BH —EAIZENE, X 530k 13 825

B 55 B —2, 14 8.63
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& 14 HCI R TR SABYIEY pH ER B, HFE RS

ESBRIMKRIBRMEIT

Tab.14 Correlation analysis between pH value of particulate matter, total nicotine content, free nicotine content and cigarette strength under

HCI smoking regime
Eizg FHRE JHACKLARY) pH {H BSSil o = Ui B MR 2 e P R o B
" . Pearson AH K1 0.784™ 0.124 0.603" 0.634"
) X D
%k;%% BEM G 0.001 0.067 0.022 0.015
14892 N 14 14 14 14
3 2:&:.1% LI Qingqing, YANG Jing, LI Wenwei, et al. Determination and

(1) #EAL T I R SORLARY) pH B I E 7
s FERTTHE 14 FRNAE AL S0 S pH ERHT Tk
W5 (20 FESL T INFAE HEAE SRR P Hh e MR R i 25
SR B & W e U7 v, TR RIRCRTE 90.65% ~
101.28%, #& HIFR A 2.36 pg/mL, 5E &R AN 7.85 pg/mL;
(3) 1SO A it MR R SR AR 47 Hh R e 25 A
BRI B ST HCT BN A IUAR, R0 25 AR o
SUEBE L B T HCL R R, (4) £E ISO A HCI
BN, MASRAIY) pH {507 2 R & 2 T A
el o b, S MR B i R bl TR A R
IEAEG. (5) HCI#EUR, MG 2 Sk 5 M RiAE
) pH {E A1 2R FEIEAADC, 5 S & A E RS
SRR o5 b 2 (A — e AR et

SEHk
(11 HhE, LLE, Eik % WEieam]. dbs: S ER LR
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Relationship between pH value and nicotine content in heated cigarette smoke

LIU Mengmeng, WANG Chenhui, ZHANG Yuan, ZHU Longjie, DONG Huilin, WU Penglin,
WU Changjian, ZHU Huaiyuan, CAO Yi’
China Tobacco Jiangsu Industrial Co., Ltd., Nanjing 210019, China

Abstract: This study aims to explore the relationship between the pH and nicotine content in smoke of heated tobacco products under
different smoking regimes. A method for determining the pH value of particulate matter in smoke was established, and the contents of
nicotine and free nicotine in the particulate matter of 14 commercially available heated tobacco products were determined by GC-FID. In
addition, the relationship among cigarette strength, pH value of particulate matter, free nicotine and total nicotine content was analyzed.
The results showed that: 1) The method for determining the pH value of particulate matter was established, with inter - and intra - day
relative standard deviations less than 1%; 2) The pH value of particulate matter in smoke was greatly affected by the smoking regime, and
the Ph value of particulate matter under the ISO regime (6.02~6.46) was significantly higher than that under the HCI regime (5.92~6.18); 3)
Under the ISO and HCI regimes, the total nicotine content in the main stream smoke was 0.45~0.65 mg/cig and 1.30~1.88 mg/cig,
respectively, while the free nicotine content was 0.12~0.24 mg/cig and 0.16~0.44 mg/cig, respectively; 4) The pH of the particulate matter
was significantly positively correlated with the content of free nicotine as well as the proportion of nicotine under both smoking regimes; 5)
The content of total nicotine was also strongly correlated with the content of free nicotine, but has no correlation between the pH of the
smoke or the proportion of free nicotine; 6) Under HCI mode, there was a certain correlation among cigarette strength and the pH value of
particulate matter in smoke, the content of free nicotine and the proportion of free nicotine.

Keywords: heated cigarette; smoking regime; pH value; nicotine; free nicotine; correlation analysis
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